
TUCSON SUPPLEMENTAL RETIREMENT SYSTEM 
BOARD OF TRUSTEES 

Notice of Regular Meeting / Agenda 
 

DATE:  Thursday, May 23, 2019  
TIME:  8:30 a.m.       
PLACE: Human Resource Conference Room, 3rd floor East 

      City Hall, 255 West Alameda 
    Tucson, Arizona 85701 

 
A. Consent Agenda  

1. Retirement Ratifications for May 2019 
2. April 2019 TSRS Budget Vs. Actual Expenses 
3. April 2019 Board Meeting Minutes 
4. TSRS April Investment Measurement Service Monthly Review 

 

B. Call to Audience 
 
C. Investment Activity Report 

1. Investment Manager Review – Causeway Capital Management – Taylor Alan-Lee 
2. TSRS Quarterly Performance Review for 03/31/19 – Callan 
3. Presentation of Final Asset/Liability Model Report – Jay Kloepfer and Gordon Weightman – Callan  

 
D. Articles & Readings for Board Member Education / Discussion 

1. Higher Risk Not Translating to Similar Returns for U.S. Pensions 
2. Pensions Have Tripled Their Investment in High-Risk Assets.  Is It Paying Off? 
3. Why Low Inflation Has the Fed Concerned Right Now 
 

E. Future Agenda Items    
1. TSRS Rules and Regulations 
2. PRBI Research 

 
F. Adjournment  
  
Please Note: Legal Action may be taken on any agenda item       
 
*Pursuant to A.R.S. 38-431.03(A)(3) and (4): the board may hold an executive session for the purposes of 
obtaining legal advice from an attorney or attorneys for the Board or to consider its position and instruct its 
attorney(s) in pending or contemplated litigation. The board may also hold an executive session pursuant to 
A.R.S. 38-431.03(A)(1) for the discussion or consideration of matters specific to an identified public officer, 
appointee, or employee or pursuant to A.R.S. 38-431.03(A)(2) for purposes of discussion or consideration of 
records, information or testimony exempt by law from public inspection. 
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Department 900 - TUCSON SUPPL RETIREMENT SYSTEM

Unit 9001 - Normal Retiree Benefit

Object
Current
Period

Encumbrance

Current
Period

Expenditure

Current Total
Obligations

YTD
Encumbrance

YTD
Expenditure

YTD Total
Obligations

Current
Budgeted

Amount

Unobligated
Budget

Balance
Percent

105 - PAYROLL PENSION 0.00 5,667,802.18 5,667,802.18 0.00 56,433,587.99 56,433,587.99 72,000,000 15,566,412.01 21.62 %

Total for 100 - PAYROLL CHGS 0.00 5,667,802.18 5,667,802.18 0.00 56,433,587.99 56,433,587.99 72,000,000 15,566,412.01 21.62 %

Total for Unit 9001 - Normal Retiree Benefit 0.00 5,667,802.18 5,667,802.18 0.00 56,433,587.99 56,433,587.99 72,000,000 15,566,412.01 21.62 %

Fund 072 - TUCSON SUPP RETIREMENT SYSTEM

Budget vs Actual Expenses
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Department 900 - TUCSON SUPPL RETIREMENT SYSTEM

Unit 9003 - Normal Retiree Beneficiary Benefit

Object
Current
Period

Encumbrance

Current
Period

Expenditure

Current Total
Obligations

YTD
Encumbrance

YTD
Expenditure

YTD Total
Obligations

Current
Budgeted

Amount

Unobligated
Budget

Balance
Percent

105 - PAYROLL PENSION 0.00 368,376.08 368,376.08 0.00 3,606,692.73 3,606,692.73 3,900,000 293,307.27 7.52 %

Total for 100 - PAYROLL CHGS 0.00 368,376.08 368,376.08 0.00 3,606,692.73 3,606,692.73 3,900,000 293,307.27 7.52 %

Total for Unit 9003 - Normal Retiree Beneficiary Benefit 0.00 368,376.08 368,376.08 0.00 3,606,692.73 3,606,692.73 3,900,000 293,307.27 7.52 %

Fund 072 - TUCSON SUPP RETIREMENT SYSTEM

Budget vs Actual Expenses
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Department 900 - TUCSON SUPPL RETIREMENT SYSTEM

Unit 9020 - Disability Retiree Benefit

Object
Current
Period

Encumbrance

Current
Period

Expenditure

Current Total
Obligations

YTD
Encumbrance

YTD
Expenditure

YTD Total
Obligations

Current
Budgeted

Amount

Unobligated
Budget

Balance
Percent

105 - PAYROLL PENSION 0.00 164,637.16 164,637.16 0.00 1,663,227.89 1,663,227.89 2,100,000 436,772.11 20.80 %

Total for 100 - PAYROLL CHGS 0.00 164,637.16 164,637.16 0.00 1,663,227.89 1,663,227.89 2,100,000 436,772.11 20.80 %

Total for Unit 9020 - Disability Retiree Benefit 0.00 164,637.16 164,637.16 0.00 1,663,227.89 1,663,227.89 2,100,000 436,772.11 20.80 %

Fund 072 - TUCSON SUPP RETIREMENT SYSTEM

Budget vs Actual Expenses
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Department 900 - TUCSON SUPPL RETIREMENT SYSTEM

Unit 9021 - Pension Fund Administration

Object
Current
Period

Encumbrance

Current
Period

Expenditure

Current Total
Obligations

YTD
Encumbrance

YTD
Expenditure

YTD Total
Obligations

Current
Budgeted

Amount

Unobligated
Budget

Balance
Percent

101 - SALARIES & WAGES FOR PERMANENT
EMPLOYEES 0.00 17,950.47 17,950.47 0.00 199,566.31 199,566.31 276,420 76,853.69 27.80 %

102 - EXTRA TIME 0.00 0.00 0.00 0.00 2.17 2.17 0 (2.17) 0.00%

103 - OVERTIME WAGES 0.00 0.00 0.00 0.00 132.83 132.83 0 (132.83) 0.00%

105 - PAYROLL PENSION 0.00 0.00 0.00 0.00 3,971.22 3,971.22 0 (3,971.22) 0.00%

108 - DOWNTOWN ALLOWANCE & DISCOUNTED
TRANSIT PASSES 0.00 80.78 80.78 0.00 923.20 923.20 2,310 1,386.80 60.03 %

113 - TSRS PENSION CONTRIBUTION 0.00 4,924.92 4,924.92 0.00 51,972.67 51,972.67 76,010 24,037.33 31.62 %

114 - FICA (SOCIAL SECURITY) 0.00 1,303.16 1,303.16 0.00 15,134.18 15,134.18 20,090 4,955.82 24.67 %

115 - WORKERS COMPENSATION INSURANCE 0.00 95.83 95.83 0.00 1,026.70 1,026.70 4,500 3,473.30 77.18 %

116 - GROUP PLAN INSURANCE 0.00 2,486.39 2,486.39 0.00 22,799.61 22,799.61 27,000 4,200.39 15.56 %

117 - STATE UNEMPLOYMENT 0.00 20.23 20.23 0.00 229.77 229.77 380 150.23 39.53 %

125 - ONE-TIME DISTRIBUTION 0.00 0.00 0.00 0.00 5,250.00 5,250.00 0 (5,250.00) 0.00%

196 - INTERDEPARTMENTAL LABOR 0.00 8,000.00 8,000.00 0.00 80,000.00 80,000.00 96,000 16,000.00 16.67 %

Total for 100 - PAYROLL CHGS 0.00 34,861.78 34,861.78 0.00 381,008.66 381,008.66 502,710 121,701.34 24.21 %

202 - TRAVEL 0.00 810.09 810.09 0.00 7,423.67 7,423.67 4,000 (3,423.67) -85.59 %

204 - TRAINING 0.00 0.00 0.00 0.00 3,022.58 3,022.58 14,000 10,977.42 78.41 %

205 - PARKING SERVICE 0.00 0.00 0.00 0.00 327.00 327.00 500 173.00 34.60 %

212 - CONSULTANTS AND SURVEYS 0.00 55,730.00 55,730.00 0.00 203,867.25 203,867.25 50,000 (153,867.25) #######

213 - LEGAL 0.00 14,408.00 14,408.00 0.00 26,694.50 26,694.50 50,000 23,305.50 46.61 %

Fund 072 - TUCSON SUPP RETIREMENT SYSTEM

Budget vs Actual Expenses
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Department 900 - TUCSON SUPPL RETIREMENT SYSTEM

Unit 9021 - Pension Fund Administration

Object
Current
Period

Encumbrance

Current
Period

Expenditure

Current Total
Obligations

YTD
Encumbrance

YTD
Expenditure

YTD Total
Obligations

Current
Budgeted

Amount

Unobligated
Budget

Balance
Percent

215 - AUDITING AND BANK SERVICES 0.00 112,685.90 112,685.90 0.00 218,597.33 218,597.33 60,000 (158,597.33) #######

219 - MISCELLANEOUS PROFESSIONAL
SERVICES 0.00 1,520.00 1,520.00 0.00 1,615.00 1,615.00 9,900,000 9,898,385.00 99.98 %

221 - INSUR-PUBLIC LIABILITY 0.00 156.81 156.81 0.00 34,238.85 34,238.85 31,000 (3,238.85) -10.45 %

232 - R&M MACHINERY & EQUIPMENT 0.00 0.00 0.00 0.00 0.00 0.00 1,200 1,200.00 100.00 %

234 - COMPUTER HARDWARE MAINTENANCE 0.00 0.00 0.00 0.00 258.35 258.35 0 (258.35) 0.00%

245 - TELEPHONE 0.00 0.00 0.00 0.00 0.00 0.00 1,200 1,200.00 100.00 %

252 - RENTS EQUIPMENT 0.00 0.00 0.00 0.00 303.97 303.97 0 (303.97) 0.00%

260 - COMPUTER SOFTWARE MAINTENANCE
AGREEMENTS 0.00 0.00 0.00 0.00 38,000.00 38,000.00 51,000 13,000.00 25.49 %

263 - PUBLIC RELATIONS 0.00 0.00 0.00 0.00 0.00 0.00 2,560 2,560.00 100.00 %

264 - INVESTMENT MGT FEES & COMMISSIONS 0.00 1,038,825.95 1,038,825.95 0.00 2,461,735.91 2,461,735.91 0 (2,461,735.91) 0.00%

265 - SECURITIES LENDING (STOCK FEES) 0.00 13,019.60 13,019.60 0.00 40,858.47 40,858.47 0 (40,858.47) 0.00%

277 - CARRIED INTEREST EXPENSE 0.00 768,689.02 768,689.02 0.00 1,011,243.83 1,011,243.83 0 (1,011,243.83) 0.00%

284 - MEMBERSHIPS AND SUBSCRIPTIONS 0.00 0.00 0.00 0.00 640.00 640.00 1,500 860.00 57.33 %

Total for 200 - PROF CHARGES 0.00 2,005,845.37 2,005,845.37 0.00 4,048,826.71 4,048,826.71 10,166,960 6,118,133.29 60.18 %

311 - OFFICE SUPPLIES 0.00 0.00 0.00 0.00 942.37 942.37 9,000 8,057.63 89.53 %

312 - PRINTING,PHOTOGRAPHY,REPRODUCTION 0.00 0.00 0.00 0.00 7,734.59 7,734.59 9,000 1,265.41 14.06 %

314 - POSTAGE 0.00 38.68 38.68 0.00 6,481.98 6,481.98 12,000 5,518.02 45.98 %

317 - COMPUTER SOFTWARE < $100,000 0.00 0.00 0.00 0.00 71.91 71.91 0 (71.91) 0.00%

341 - BOOK, PERIODICALS AND RECORDS 0.00 0.00 0.00 0.00 0.00 0.00 250 250.00 100.00 %

Fund 072 - TUCSON SUPP RETIREMENT SYSTEM

Budget vs Actual Expenses
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Department 900 - TUCSON SUPPL RETIREMENT SYSTEM

Unit 9021 - Pension Fund Administration

Object
Current
Period

Encumbrance

Current
Period

Expenditure

Current Total
Obligations

YTD
Encumbrance

YTD
Expenditure

YTD Total
Obligations

Current
Budgeted

Amount

Unobligated
Budget

Balance
Percent

345 - FURNISHINGS, EQUIPMENT AND TOOLS <
$5,000 0.00 0.00 0.00 0.00 0.00 0.00 1,000 1,000.00 100.00 %

346 - COMPUTER EQUIPMENT < $5,000 0.00 0.00 0.00 0.00 1,764.33 1,764.33 1,000 (764.33) -76.43 %

359 - NON OFFICE SUPPLIES 0.00 0.00 0.00 0.00 2,537.88 2,537.88 0 (2,537.88) 0.00%

Total for 300 - SUPPLIES 0.00 38.68 38.68 0.00 19,533.06 19,533.06 32,250 12,716.94 39.43 %

Total for Unit 9021 - Pension Fund Administration 0.00 2,040,745.83 2,040,745.83 0.00 4,449,368.43 4,449,368.43 10,701,920 6,252,551.57 58.42 %

Fund 072 - TUCSON SUPP RETIREMENT SYSTEM

Budget vs Actual Expenses
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Department 900 - TUCSON SUPPL RETIREMENT SYSTEM

Unit 9022 - Disability Retiree Beneficiary Benefit

Object
Current
Period

Encumbrance

Current
Period

Expenditure

Current Total
Obligations

YTD
Encumbrance

YTD
Expenditure

YTD Total
Obligations

Current
Budgeted

Amount

Unobligated
Budget

Balance
Percent

105 - PAYROLL PENSION 0.00 34,734.26 34,734.26 0.00 347,342.60 347,342.60 370,000 22,657.40 6.12 %

Total for 100 - PAYROLL CHGS 0.00 34,734.26 34,734.26 0.00 347,342.60 347,342.60 370,000 22,657.40 6.12 %

Total for Unit 9022 - Disability Retiree Beneficiary Bene 0.00 34,734.26 34,734.26 0.00 347,342.60 347,342.60 370,000 22,657.40 6.12 %

Fund 072 - TUCSON SUPP RETIREMENT SYSTEM

Budget vs Actual Expenses
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Department 900 - TUCSON SUPPL RETIREMENT SYSTEM

Unit 9023 - ACTIVE MEMBER REFUNDS-CONTRBS

Object
Current
Period

Encumbrance

Current
Period

Expenditure

Current Total
Obligations

YTD
Encumbrance

YTD
Expenditure

YTD Total
Obligations

Current
Budgeted

Amount

Unobligated
Budget

Balance
Percent

186 - TSRS REFUNDS 0.00 123,749.35 123,749.35 0.00 1,277,776.86 1,277,776.86 2,736,000 1,458,223.14 53.30 %

Total for 100 - PAYROLL CHGS 0.00 123,749.35 123,749.35 0.00 1,277,776.86 1,277,776.86 2,736,000 1,458,223.14 53.30 %

Total for Unit 9023 - ACTIVE MEMBER REFUNDS-CON 0.00 123,749.35 123,749.35 0.00 1,277,776.86 1,277,776.86 2,736,000 1,458,223.14 53.30 %

Fund 072 - TUCSON SUPP RETIREMENT SYSTEM

Budget vs Actual Expenses
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Department 900 - TUCSON SUPPL RETIREMENT SYSTEM

Unit 9025 - INTEREST ON REFUNDS

Object
Current
Period

Encumbrance

Current
Period

Expenditure

Current Total
Obligations

YTD
Encumbrance

YTD
Expenditure

YTD Total
Obligations

Current
Budgeted

Amount

Unobligated
Budget

Balance
Percent

186 - TSRS REFUNDS 0.00 344.74 344.74 0.00 8,677.33 8,677.33 50,000 41,322.67 82.65 %

Total for 100 - PAYROLL CHGS 0.00 344.74 344.74 0.00 8,677.33 8,677.33 50,000 41,322.67 82.65 %

Total for Unit 9025 - INTEREST ON REFUNDS 0.00 344.74 344.74 0.00 8,677.33 8,677.33 50,000 41,322.67 82.65 %

Fund 072 - TUCSON SUPP RETIREMENT SYSTEM

Budget vs Actual Expenses
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Department 900 - TUCSON SUPPL RETIREMENT SYSTEM

Unit 9026 - DWE SYSTEM BENEFIT PAYMENT

Object
Current
Period

Encumbrance

Current
Period

Expenditure

Current Total
Obligations

YTD
Encumbrance

YTD
Expenditure

YTD Total
Obligations

Current
Budgeted

Amount

Unobligated
Budget

Balance
Percent

186 - TSRS REFUNDS 0.00 69,840.73 69,840.73 0.00 313,066.46 313,066.46 200,000 (113,066.46) -56.53 %

Total for 100 - PAYROLL CHGS 0.00 69,840.73 69,840.73 0.00 313,066.46 313,066.46 200,000 (113,066.46) -56.53 %

Total for Unit 9026 - DWE SYSTEM BENEFIT PAYMENT 0.00 69,840.73 69,840.73 0.00 313,066.46 313,066.46 200,000 (113,066.46) -56.53 %

Fund 072 - TUCSON SUPP RETIREMENT SYSTEM

Budget vs Actual Expenses
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Department 900 - TUCSON SUPPL RETIREMENT SYSTEM

Unit 9027 - CREDITABLE SERVICE TRANS(ASRS)

Object
Current
Period

Encumbrance

Current
Period

Expenditure

Current Total
Obligations

YTD
Encumbrance

YTD
Expenditure

YTD Total
Obligations

Current
Budgeted

Amount

Unobligated
Budget

Balance
Percent

186 - TSRS REFUNDS 0.00 0.00 0.00 0.00 22,779.14 22,779.14 0 (22,779.14) 0.00%

Total for 100 - PAYROLL CHGS 0.00 0.00 0.00 0.00 22,779.14 22,779.14 0 (22,779.14) 0.00%

Total for Unit 9027 - CREDITABLE SERVICE TRANS(AS 0.00 0.00 0.00 0.00 22,779.14 22,779.14 0 (22,779.14) 0.00%

Fund 072 - TUCSON SUPP RETIREMENT SYSTEM

Budget vs Actual Expenses
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Department 900 - TUCSON SUPPL RETIREMENT SYSTEM

Unit 9028 - EXCESS SER TRS/CTY CONT(ASRS)

Object
Current
Period

Encumbrance

Current
Period

Expenditure

Current Total
Obligations

YTD
Encumbrance

YTD
Expenditure

YTD Total
Obligations

Current
Budgeted

Amount

Unobligated
Budget

Balance
Percent

186 - TSRS REFUNDS 0.00 0.00 0.00 0.00 0.30 0.30 0 (0.30) 0.00%

Total for 100 - PAYROLL CHGS 0.00 0.00 0.00 0.00 0.30 0.30 0 (0.30) 0.00%

Total for Unit 9028 - EXCESS SER TRS/CTY CONT(ASR 0.00 0.00 0.00 0.00 0.30 0.30 0 (0.30) 0.00%

Fund 072 - TUCSON SUPP RETIREMENT SYSTEM

Total for Fund 072 - TUCSON SUPP RETIREMENT SYS 0.00 8,470,230.33 8,470,230.33 0.00 68,122,519.73 68,122,519.73 92,057,920 23,935,400.27 26.00 %

Total for Department 900 - TUCSON SUPPL RETIREME 0.00 8,470,230.33 8,470,230.33 0.00 68,122,519.73 68,122,519.73 92,057,920 23,935,400.27 26.00 %

Grand Totals 0.00 8,470,230.33 8,470,230.33 0.00 68,122,519.73 68,122,519.73 92,057,920 23,935,400.27 26.00 %

Budget vs Actual Expenses



                                 AUDIO RECORDING ON FILE WITH THE CITY CLERK’S OFFICE 
 

TUCSON SUPPLEMENTAL RETIREMENT SYSTEM 
BOARD OF TRUSTEES 

Meeting Minutes 
 

DATE:  Thursday, April 25, 2019  
TIME:  8:30 a.m.       
PLACE: Human Resource Conference Room, 3rd floor East 

      City Hall, 255 West Alameda 
    Tucson, Arizona 85701 

 
     

Members Present:  Mark Rubin, Chairman 
    Ana Urquijo, HR Director 

James Wysocki, Elected Retiree Representative  
Jorge Hernández, Elected Representative 
Kevin Larson, City Manager Appointee 

  
Staff Present  Art Cuaron, Pension & Benefits Administrator 

Tina Gamez, Administrative Assistant 
     
Guests Present Catherine Langford, Yoder & Langford – TSRS Legal Counsel (via Telephone)  
 Dave Deibel, Deputy City Attorney  

Pete Saxton, Pension Manager 
    Aaron Williams, Principal Internal Auditor  
    Robert Kulze, Principal Internal Auditor  

Paul Erlendson, Callan LLC (via Facetime)  
     
      Absent/Excused:   Joyce Garland, Finance Director 

Michael Coffey, Elected Representative 
 
 
Chairman Mark Rubin called the meeting to order at 8:30am 

 
A. Consent Agenda (00:00-02:53) 

1. Retirement Ratifications for April 2019 
2. March 2019 TSRS Budget Vs. Actual Expenses 
3. March 2019 Board Meeting Minutes 
4. TSRS March Investment Measurement Service Monthly Review 

 
A motion to approve the Consent Agenda was made by Kevin Larson, 2nd by Jorge Hernandez.  
 
Ana Urquijo moves to modify and approve items 1, 3 & 4 from the Consent Agenda, 2nd by Kevin 
Larson.  
 

James Wysocki asked to have item A2 removed from the agenda. 
 
James Wysocki asked Art Cuaron why we’re carrying a significance variance in personnel.  
 
Art Cuaron stated the reason for this was due to his salary not being allocated appropriately. TSRS splits half 
of his salary with the general fund, however it was being charge 100% to TSRS, accounting revised this in 
March and this is the reason for the variance. 
 
A motion was made to approve item 2 by James Wysocki, 2nd by Ana Urquijo, passes unanimously 
(Joyce Garland & Michael Coffey absent/excused).  
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B. Call to Audience (02:54-03:00) 
 
None heard 
 
C. Disability Application* (03:01-06:37)  

1. Leon Howell 
 
A motion to enter executive session was made by Ana Urquijo, 2nd by Kevin Larson, and passed by a 
vote of 5-0 (Joyce Garland & Michael Coffey absent/excused). 
 
A motion to return to regular session was made by Kevin Larson, 2nd by Jorge Hernandez and passes 
unanimously (Joyce Garland & Michael Coffey absent/excused). 
A motion was made by James Wysocki to approve Leon Howell Disability Application, 2nd by Jorge 
Hernandez.  The Disability Application of Mr. Howell was approved unanimously 
(Joyce Garland & Michael Coffey absent/excused). 
 
Break: 9:41 AM 
Returned: 9:46 AM 
 
D. Asset/Liability Model Report 

1. Discuss ALM Survey Results- Callan (01:06:52-01:53:34) 
 
Paul Erlendson presented the survey results to the Board. The results were informative and the Board has 
received a memo that summarizes this information.  The results indicated  that some members preferred a 
more conservative time horizon compared to other members; and most member’s highest objective was for a 
more aggressive portfolio seeking higher returns although this would be subject to more volatility. This agrees 
with the Board’s  largest concern, the funded status of the plan. Further, the members were less concerned 
about the liquidity needs of the plan. 
 
Kevin Larson asked about the plans ability to meet liquidity needs in order to pay the retirees. 
 
Paul stated that liquidity is an issue and discussion has been held with management staff with regard to 
managing liquidity. The liquidity needs of mature plans such as TSRS is being felt by other similar plans and 
Callan has identified enough interest nationally that it will be presenting a class in Atlanta called Managing 
Liquidity.  
 
Paul also discussed how short term liquidity needs should align with the Board’s desire for longer term 
investment strategy. The evaluation of each fund manager in the portfolio should be evaluated over the long 
term, but not so long that a specific manager is allowed to continue without a review.  Additionally, liquidity 
needs should include asset allocation decisions such as the investment in equities or debt securities and the 
investment in publicly traded versus privately held securities. 
 
Paul stated there are different tradeoffs when it comes to asset allocations, and the Board may want to 
consider both the things which can be controlled and the things which cannot be controlled.  The factors which 
can be controlled include the fund’s goals, time horizon, and risk tolerance.  The factors which cannot be 
controlled include liquidity needs, capital expectations and liabilities. 
 
The liabilities are estimated by the actuary, and for the Asset/Liability model, Callan will build its own liability 
model to match the actuarial model.  The model will show how plan membership populations assumptions will 
affect liquidity, and how liquidity and age of the population could result in net outflow of resources.  The model 
uses the combined effect of inflows and outflows within a range of possible outcomes through time.  The range 
of outcomes is obtained by comparing the expected actuarial liabilities to investment returns. 
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In the model, the required contribution by the City is called the ultimate net cost.  The ultimate net cost is 
related to the liabilities and investment earnings, and investment earnings are primarily impacted by strategic 
asset class. 
 
The Board requested that Paul send information to the Board as early as possible, with at least a week before 
the meeting at which the Board would evaluate and possibly vote on a strategy.  Paul stated that his firm will 
provide the information as requested.  Further, the information will present a series of different asset class 
investment strategies and the likely range of outcomes.  
 
The Board requested that Paul provide a recommendation for their consideration, one which matches Callan’s 
understanding of the Board’s investment strategy and desire to one investment strategy. 
there was other discussion held, noting that Callan has experience in this area, that the Board has an 
obligation to perform appropriately, that this process was appropriate, and should result in a strategy that had 
been thoroughly considered.  
 
No formal action taken. 
 
E. Administrative Discussions 
 
This item was taken out of order and discussed after item C. 
 

1. Revision to the Ratification Report (06:38-24:52) 
 
Art Cuaron briefed the Board on the revisions to the Ratification Report. Staff continues to evaluate operations 
for improved efficiency. Modifications have been made to the Ratification Report. Art is seeking direction from 
the Board on the revised Ratification Report. The new streamline version will offer new accountability to the 
Board, staff and the general public. The new Ratification Report will reduce the exposure of personal 
information.  
 
James Wysocki commented that he would like to modify the proposed report.  
 
Jorge Hernandez asked about the estimated/finalized calculation report.  
 
Art Cuaron stated the difference between the estimated and finalized report is the pay outs. 
 
Kevin Larson asked if this new report will save time compared to the old report.  
 
Pete Saxton commented that this report will save time due to it being manually logged into a spread sheet.  
 
Catherine Langford stated that the ratification report is intended to allow the board to verify the people that are 
being compensated are eligible under the system. Catherine also commented that she would also like to see 
age plus credited service on this report. The present value of the benefit is helpful information but if it’s not 
available it isn’t helpful if the pension is estimated. One this new report (4) of the total retirements are 
estimates, making the present value column blank. Catherine recommended possible a trending report rather 
than the ratification report.  
 
A motion to approve the new report was made by Kevin Larson, 2nd by Ana Urquijo. James Wysocki 
wants to modify the proposed report, motion fails 2-3 (Jorge Hernandez, James Wysocki and Kevin 
Larson dissented, Ana Urquijo and Mark Rubin were in favor). 
 
A Motion to approve the report subject to the modification of the service credits and age column were 
made by James Wysocki, 2nd by Ana Urquijo, passed by a vote of 5-0 (Joyce Garland & Michael Coffey 
absent/excused). 

 
2. 2019 Disability Audit (24:53-28:03) 
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Art briefed the Board on the 2019 Disability Audit. Art mentioned to the Board that staff has sent out letters to 
all disability applicants. Art commented this is just to confirm that the applicants are still permanently disabled. 
Applicants have until May 31, 2019 to reply back to our office. If the applicants don’t reply back in a timely 
manner, the Board has the ability to stop all disability payments. Art will provide an update in May and the final 
count will be June.  
 
Kevin Larson asked if we have to do any type investigation to confirm that the disability applicants are not 
working.  
 
Art commented that we don’t do any further type of investigation other than the income verification and the 
letter that they return to us accurate. 
 
Catherine Langford commented if needed they could do more, but at this time it hasn’t been needed.  
 
Jorge asked what proof is needed.  
 
Pete Saxon stated that they request the most recent tax form as proof of income verification.  
 
Discussion held, no formal action taken. 
  

3. Internal Audit Update – Aaron Williams – City of Tucson Internal Audit (28:05-01:06:27)  
 
Aaron Williams presented to the Board the follow up report regarding the fraud prevention mechanisms in the 
pension division. The Objective of the follow up was to determine if the pension division’s plans are in place 
and addressing fraud prevention mechanisms and segregations duties related to three areas. Wire/Fund 
transfers and Authorization process, Benefit Payment Process and Member Data Management.  
 
Aaron provided two recommendation to the Board: First would be updating BNY Mellon authorization to dual 
signatures, currently we have only one authorized signer.  
 
Art informed the Board that the Pension Administrator was the only one dealing with investment and liquidity, 
due to staff being limited.  
 
Aaron’s second Recommendation is to automate the wire and transfer process through BNY Mellon’s online 
system. That would require dual authorization; one initiator and one approver. Aaron discussed the need for a 
reconciliation process with accounting. Discussion did occur, but currently not set in place.  
 
Ana asked if reconciliation were stopped or has it always been like this. 
 
Aaron commented that accounting records it in the ledger. Accounting performs a monthly process and then 
put in to the general ledger accounts. Art stated that accounting was doing this quarterly before the monthly 
process begins. Internal Audit recommends to implement the original recommendations and to ensure the 
adopted process constitutes proper reconciliation.  
 
Review of the management action plan related to the benefit payment process included the fraud prevention 
mechanisms and segregation duties. However, management had partially implemented their action plan for 
rollovers and refunds. Internal Audit recommends recurring checks should be removed from the responsibility 
of staff that enters information into the system. The modification should be processed and documented in the 
main accounting system.  
 
Kevin Larson asked how many checks were being processed a month. Aaron stated under 25 a month and 
that was one of our busiest months for refunds and rollovers. Kevin asked if we could avoid using checks. Art 
commented that City has looked using paper checks and possibly use debit cards but doesn’t know where this 
stands with City as of now.  
 
Presentation given by Aaron Williams, discussion held. No formal action taken. 
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F. Articles & Readings for Board Member Education / Discussion 

1. Why the Longest Bull Market Has Failed to Fix the Nation’s Public Pensions 
2. Why There Is Too Much Emphasis on Recession and the Inverted Yield Curve in 2019 
3. Largest DB Plan Sponsors Adjust Policies to Manage Risks 
 

G. Future Agenda Items    
1. TSRS Rules and Regulations 
2. Consideration to Hire External Legal Counsel 
3. Internal Audit Update 
4. Study Session to Discuss Post Retirement Benefit Increase Policy 
5. Asset Liability Model Report 
6. Quarterly Performance Review 
7. Investment Manager Review Causeway  

 
H. Adjournment  
 
A motion to adjourn the meeting was made by James Wysocki, 2nd by Ana Urquijo, and passed by a 
vote of 5 to 0. 
 

Adjourned 10:46 AM  
  
 
 
 
 

__________________________      _______                  ________________        _______   
Mark Rubin              Date                Art Cuaron    Date 
Chairman of the Board                                      Pension & Benefits Administrator 
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Actual vs Target Asset Allocation

The first chart below shows the Fund’s asset allocation as of April 30, 2019. The second chart shows the Fund’s target asset
allocation as outlined in the investment policy statement.

Actual Asset Allocation

Large Cap Equity
27%

Small/Mid Cap Equity
8%

Fixed Income
26%

International Equity
24%

Real Estate
9%

Infrastructure
4%

Cash
0%

Target Asset Allocation

Large Cap Equity
26%

Small/Mid Cap Equity
8%

Fixed Income
27%

International Equity
25%

Real Estate
9%

Infrastructure
5%

$000s Percent Percent Percent $000s
Asset Class Actual Actual Target Difference Difference
Large Cap Equity         222,881   26.8%   26.0%    0.8%           7,006
Small/Mid Cap Equity          69,312    8.3%    8.0%    0.3%           2,889
Fixed Income         219,810   26.5%   27.0% (0.5%) (4,368)
International Equity         202,614   24.4%   25.0% (0.6%) (4,958)
Real Estate          78,694    9.5%    9.0%    0.5%           3,968
Infrastructure          35,470    4.3%    5.0% (0.7%) (6,045)
Cash           1,508    0.2%    0.0%    0.2%           1,508
Total         830,288  100.0%  100.0%

*Current Month Target Performance is calculated using monthly rebalancing.
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Investment Manager Asset Allocation

The table below contrasts the distribution of assets across the Fund’s investment managers as of April 30, 2019, with the
distribution as of March 31, 2019. The change in asset distribution is broken down into the dollar change due to Net New
Investment and the dollar change due to Investment Return.

Asset Distribution Across Investment Managers

April 30, 2019 March 31, 2019

Market Value Weight Net New Inv. Inv. Return Market Value Weight

Domestic Equity $292,192,594 35.19% $(2,996,540) $10,818,602 $284,370,532 34.86%

Large Cap Equity $222,880,580 26.84% $(2,001,795) $8,132,163 $216,750,211 26.57%
Alliance S&P Index 68,191,513 8.21% (998,449) 2,679,479 66,510,483 8.15%
PIMCO StocksPLUS 34,049,482 4.10% 0 1,389,768 32,659,714 4.00%
BlackRock Russell 1000 Value 60,254,118 7.26% (5,603) 2,067,805 58,191,915 7.13%
T. Rowe Price Large Cap Growth 60,385,467 7.27% (997,743) 1,995,111 59,388,098 7.28%

Small/Mid Cap Equity $69,312,014 8.35% $(994,745) $2,686,438 $67,620,321 8.29%
Champlain Mid Cap 34,601,902 4.17% (999,299) 1,429,357 34,171,844 4.19%
Pyramis Small Cap 34,710,112 4.18% 4,554 1,257,081 33,448,477 4.10%

International Equity $202,614,466 24.40% $0 $5,911,569 $196,702,897 24.11%
Causeway International Opps 79,513,892 9.58% 0 2,005,854 77,508,038 9.50%
Aberdeen EAFE Plus 83,504,783 10.06% 0 2,487,233 81,017,550 9.93%
American Century Non-US SC 39,595,791 4.77% 0 1,418,482 38,177,310 4.68%

Fixed Income $219,809,712 26.47% $(14,270) $882,402 $218,941,579 26.84%
BlackRock U.S. Debt Fund 108,394,821 13.06% (14,270) 29,469 108,379,621 13.29%
PIMCO Fixed Income 111,414,891 13.42% 0 852,933 110,561,958 13.55%

Real Estate $78,693,596 9.48% $0 $88,662 $78,604,933 9.64%
JPM Strategic Property Fund 52,921,051 6.37% 0 88,662 52,832,388 6.48%
JPM Income and Growth Fund 25,772,545 3.10% 0 0 25,772,545 3.16%

Infrastructure $35,469,847 4.27% $0 $(14,279) $35,484,126 4.35%
Macquarie European 9,214,156 1.11% 0 (14,279) 9,228,435 1.13%
SteelRiver Infrastructure 26,255,691 3.16% 0 0 26,255,691 3.22%

Total Cash $1,507,703 0.18% $(95,673) $3,010 $1,600,366 0.20%
Cash 1,507,703 0.18% (95,673) 3,010 1,600,366 0.20%

Total Fund $830,287,918 100.0% $(3,106,483) $17,689,966 $815,704,435 100.0%
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Investment Manager Returns

The table below details the rates of return for the fund’s investment managers over various time periods ended April 30,
2019. Negative returns are shown in red, positive returns in black. Returns for one year or greater are annualized. The first
set of returns for each asset class represents the composite returns for all the fund’s accounts for that asset class.

Returns for Periods Ended April 30, 2019

Year Last Last Last

Last to 12 36 60

Month Date Months Months Months
Gross of Fees

Domestic Equity 3.80% 18.80% 13.31% 16.45% 12.52%
  Total Domestic Equity Target (1) 3.92% 18.66% 12.18% 14.54% 11.08%

Large Cap Equity 3.75% 17.87% 13.04% 16.21% 12.24%
   S&P 500 Index 4.05% 18.25% 13.49% 14.87% 11.63%

Alliance S&P Index 4.03% 18.19% 13.48% 14.80% 11.59%
  S&P 500 Index 4.05% 18.25% 13.49% 14.87% 11.63%

PIMCO StocksPLUS 4.26% 19.31% 13.54% 15.27% 11.59%
  S&P 500 Index 4.05% 18.25% 13.49% 14.87% 11.63%

BlackRock Russell 1000 Value 3.55% 15.95% 9.25% 11.01% 8.36%
  Russell 1000 Value Index 3.55% 15.90% 9.06% 10.97% 8.27%

T. Rowe Price Large Cap Growth 3.35% 18.60% 16.08% 23.51% 17.19%
  Russell 1000 Growth Index 4.52% 21.35% 17.43% 18.62% 14.50%

Small/Mid Cap Equity 3.97% 21.86% 14.25% 17.30% 13.48%
  Russell 2500 Index 3.50% 19.88% 7.89% 13.31% 9.04%

Champlain Mid Cap 4.19% 21.79% 19.37% 20.34% 15.79%
  Russell MidCap Index 3.81% 20.97% 10.69% 12.82% 9.75%

Pyramis Small Cap 3.76% 21.94% 8.69% 13.97% 10.92%
  Russell 2000 Index 3.40% 18.48% 4.61% 13.60% 8.63%

International Equity 3.02% 14.67% (4.99%) 8.54% 2.34%
  Total International Equity Target (2) 2.58% 13.16% (3.98%) 7.92% 2.73%

Causeway International Opps 2.59% 13.74% (6.42%) 7.88% 2.67%
  MSCI ACWI ex US 2.64% 13.23% (3.23%) 8.09% 2.83%

Aberdeen EAFE Plus 3.07% 14.17% (0.52%) 8.52% 1.39%
  MSCI ACWI x US (Net) 2.64% 13.23% (3.23%) 8.09% 2.83%

American Century Non-US SC 3.80% 17.83% (10.06%) 11.08% -
  MSCI ACWI ex US Small Cap 2.21% 12.70% (8.54%) 6.81% 3.75%

Fixed Income 0.40% 4.75% 6.28% 4.47% 4.08%
  Blmbg Aggregate Index 0.03% 2.97% 5.29% 1.90% 2.57%

BlackRock U.S. Debt Fund 0.03% 3.02% 5.40% 2.00% 2.70%
  Blmbg Aggregate Index 0.03% 2.97% 5.29% 1.90% 2.57%

PIMCO Fixed Income 0.77% 6.45% 7.15% 6.39% 5.16%
  Custom Index (3) 0.20% 5.31% 5.56% 3.63% 3.79%

(1) The Total Domestic Equity target is currently composed of 76% S&P 500 and 24% Russell 2500 Index.

(2) The Total International Equity Target reflects the MSCI ACWI ex-US (Net Div) through May 2016 and the MSCI
ACWI ex-US IMI (Net Div) thereafter.

(3) The PIMCO custom index is composed of 25% Barclays Mortgage, 25% Barclays Credit, 25% Barclays High Yield,
and 25% JP Morgan EMBI Global. Previously the index was composed of 70% Barclays Mortgage, 15% Barclays Credit, and 15%
Barclays High Yield.
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Investment Manager Returns

The table below details the rates of return for the fund’s investment managers over various time periods ended April 30,
2019. Negative returns are shown in red, positive returns in black. Returns for one year or greater are annualized. The first
set of returns for each asset class represents the composite returns for all the fund’s accounts for that asset class.

Returns for Periods Ended April 30, 2019

Year Last Last Last

Last to 12 36 60

Month Date Months Months Months

Gross of Fees

Real Estate 0.11% 0.49% 5.09% 6.97% 9.23%
  NFI-ODCE Value Weight Gr* 0.47% 1.90% 7.30% 7.89% 10.07%

JPM Strategic Property Fund 0.17% 0.37% 5.10% 7.01% 9.21%
JPM Income and Growth Fund** 0.00% 0.74% 5.07% 6.87% 9.38%
  NFI-ODCE Value Weight Gr* 0.47% 1.90% 7.30% 7.89% 10.07%

Infrastructure (0.04%) 0.92% 8.77% 14.89% 11.20%
  CPI + 4% 0.94% 3.13% 5.93% 6.22% 5.33%

Macquarie European Infrastructure Fund (0.15%) (1.74%) 5.49% 26.31% 14.06%
SteelRiver Infrastructure North Amer.** 0.00% 1.87% 9.97% 6.68% 10.20%
  CPI + 4% 0.94% 3.13% 5.93% 6.22% 5.33%

Total Fund 2.17% 11.10% 5.74% 10.43% 8.08%
  Total Fund Target 2.08% 10.63% 5.71% 8.55% 6.89%

* Current Month Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF
NFI-ODCE Val Wt Gr, 8.0% Russell 2500 Index and 5.0% CPI-W+4.0%.

*The NFI-ODCE Value Weight benchmark current quarter return is preliminary.

**SteelRiver Infrastructure and JPM I&G performance reflect prior month’s market values as current
data is not yet available.
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Investment Manager Returns

The table below details the rates of return for the fund’s investment managers over various time periods ended April 30,
2019. Negative returns are shown in red, positive returns in black. Returns for one year or greater are annualized. The first
set of returns for each asset class represents the composite returns for all the fund’s accounts for that asset class.

Returns for Periods Ended April 30, 2019

Year Last Last Last

Last to 12 36 60

Month Date Months Months Months
Net of Fees

Domestic Equity 3.80% 18.80% 13.12% 16.14% 12.23%
  Total Domestic Equity Target (1) 3.92% 18.66% 12.18% 14.54% 11.08%

Large Cap Equity 3.75% 17.86% 12.94% 16.07% 12.10%
  S&P 500 Index 4.05% 18.25% 13.49% 14.87% 11.63%

Alliance S&P Index 4.03% 18.19% 13.45% 14.76% 11.55%
  S&P 500 Index 4.05% 18.25% 13.49% 14.87% 11.63%

PIMCO StocksPLUS 4.26% 19.31% 13.54% 15.27% 11.59%
  S&P 500 Index 4.05% 18.25% 13.49% 14.87% 11.63%

BlackRock Russell 1000 Value 3.54% 15.93% 9.20% 10.97% 8.32%
  Russell 1000 Value Index 3.55% 15.90% 9.06% 10.97% 8.27%

T. Rowe Price Large Cap Growth 3.35% 18.60% 15.76% 23.04% 16.71%
  Russell 1000 Growth Index 4.52% 21.35% 17.43% 18.62% 14.50%

Small/Mid Cap Equity 3.97% 21.86% 13.79% 16.45% 12.68%
  Russell 2500 Index 3.50% 19.88% 7.89% 13.31% 9.04%

Champlain Mid Cap 4.19% 21.79% 18.86% 19.46% 14.90%
  Russell MidCap Index 3.81% 20.97% 10.69% 12.82% 9.75%

Pyramis Small Cap 3.76% 21.94% 8.27% 13.15% 10.20%
  Russell 2000 Index 3.40% 18.48% 4.61% 13.60% 8.63%

International Equity 3.01% 14.55% (5.30%) 8.11% 1.80%
  Total International Equity Target (2) 2.58% 13.16% (3.98%) 7.92% 2.73%

Causeway International Opps 2.59% 13.74% (6.60%) 7.51% 2.19%
  MSCI ACWI ex US 2.64% 13.23% (3.23%) 8.09% 2.83%

Aberdeen EAFE Plus 3.07% 13.99% (1.02%) 7.86% 0.69%
  MSCI ACWI x US (Net) 2.64% 13.23% (3.23%) 8.09% 2.83%

American Century Non-US SC 3.72% 17.48% (10.93%) 9.66% -
  MSCI ACWI ex US Small Cap 2.21% 12.70% (8.54%) 6.81% 3.75%

Fixed Income 0.40% 4.75% 6.14% 4.23% 3.80%
  Blmbg Aggregate Index 0.03% 2.97% 5.29% 1.90% 2.57%

BlackRock U.S. Debt Fund 0.03% 3.02% 5.39% 1.96% 2.65%
  Blmbg Aggregate Index 0.03% 2.97% 5.29% 1.90% 2.57%

PIMCO Fixed Income 0.77% 6.45% 6.89% 5.97% 4.70%
  Custom Index (3) 0.20% 5.31% 5.56% 3.63% 3.79%

(1) The Total Domestic Equity target is currently composed of 76% S&P 500 and 24% Russell 2500 Index.

(2) The Total International Equity Target reflects the MSCI ACWI ex-US (Net Div) through May 2016 and the MSCI
ACWI ex-US IMI (Net Div) thereafter.

(3) The PIMCO custom index is currently composed of 25% Barclays Mortgage, 25% Barclays Credit, 25%
Barclays High Yield, and 25% JP Morgan EMBI Global. Prior to 2/1/2012, the custom index was
composed of 70% Barclays Mortgage, 15% Barclays Credit, and 15% Barclays High Yield.
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Investment Manager Returns

The table below details the rates of return for the fund’s investment managers over various time periods ended April 30,
2019. Negative returns are shown in red, positive returns in black. Returns for one year or greater are annualized. The first
set of returns for each asset class represents the composite returns for all the fund’s accounts for that asset class.

Returns for Periods Ended April 30, 2019

Year Last Last Last

Last to 12 36 60

Month Date Months Months Months

Net of Fees

Real Estate 0.11% 0.41% 4.38% 6.03% 8.20%
  NFI-ODCE Value Weight Gr* 0.47% 1.90% 7.30% 7.89% 10.07%

JPM Strategic Property Fund 0.17% 0.37% 4.59% 6.11% 8.24%
JPM Income and Growth Fund** 0.00% 0.48% 3.98% 5.81% 8.18%
  NFI-ODCE Value Weight Gr* 0.47% 1.90% 7.30% 7.89% 10.07%

Infrastructure (0.04%) 0.75% 7.81% 10.49% 8.21%
  CPI + 4% 0.94% 3.13% 5.93% 6.22% 5.33%

Macquarie European Infrastructure Fund (0.15%) (1.96%) 3.34% 15.69% 7.85%
SteelRiver Infrastructure North Amer.** 0.00% 1.71% 9.47% 6.22% 9.42%
  CPI + 4% 0.94% 3.13% 5.93% 6.22% 5.33%

Total Fund 2.17% 11.06% 5.45% 9.81% 7.53%
  Total Fund Target 2.08% 10.63% 5.71% 8.55% 6.89%

* Current Month Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF
NFI-ODCE Val Wt Gr, 8.0% Russell 2500 Index and 5.0% CPI-W+4.0%.

*The NFI-ODCE Value Weight benchmark current quarter return is preliminary.

**SteelRiver Infrastructure and JPM I&G performance reflect prior month’s market values as current
data is not yet available.
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About Causeway - as of April 30, 2019

AboutCauseway 3International Opportunities

Relationship Overview
 Causeway has managed assets on behalf of TSRS since January 2005
 Initially, TSRS invested in Causeway’s International Value Strategy, a developed non‐US equity portfolio
 In May 2016, TSRS converted to the International Opportunities Strategy, investing across developed non‐
US markets and emerging markets

Causeway Background
• Value‐oriented global equity manager founded in 2001
• 103 employees, including 26 fundamental and 11 quantitative research professionals
• Integrates fundamental and quantitative research
• 100% employee‐owned, majority‐owned by women and minorities (combined) 

Organizational Update
 $53.3 billion in assets under management across global, international and emerging markets strategies

 In January 2019, Steven Nguyen was promoted from senior research analyst to fundamental portfolio
manager. At the same time, Foster Corwith, one of our nine fundamental portfolio managers, announced
his plans to retire from the investment management industry. Over the past four  months, Foster has
transitioned his responsibilities to portfolio managers Ellen Lee and Jonathan Eng who have experience in
the relevant  coverage areas.



International Opportunities Strategy
Strategy AUM for the Past 5 Calendar Years

International  Opportunities About Causeway

# of Accounts

2014    

2015     

2016     

2017     

2018     

 AUM (millions)

$2,528             

$2,402     

$2,301    

$3,290

    $2,721   

12 

11 

12 

14 

13
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Jayaraman    Kuhnert    Gubler

Han   Myers

Alpha Research, Risk Modeling

Analytics, Risk Reporting, Strategy

PORTFOLIO MANAGER

Strategy, Alpha Research and Risk Modeling

CLUSTER 1 CLUSTER 2 CLUSTER 3 CLUSTER 4 CLUSTER 5 CLUSTER 6

FINANCIALS TECHNOLOGY ENERGY INDUSTRIALS CONSUMER HEALTH CARE

MATERIALS COMMUNICATION
SERVICES

UTILITIES

Muldoon   Doyle E. Lee  Eng  Corwith* Valentini 

Valentini Nguyen Corwith*  E. Lee Doyle

ANALYST

Squires  B. Cho   Locher V. Liu   Sohrabi  Nguyen

J. Lee Locher

A. Zhang M. Cho Hawkins Ross Barber   Klein

PORTFOLIO MANAGER

RESEARCH ANALYST

About CausewayInternational  Opportunities

Integrating Fundamental and Quantitative Research:
Continuous Flow of Ideas and Information
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• Develop/analyze factor research
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Developed Markets (DM)

 Meticulous fundamental research
 Active, bottom-up stock selection
 50 - 80 stocks
 2-3 year investment horizon

Emerging Markets (EM)

 Disciplined quantitative approach
 Combination of alpha factors
 110 - 150 stocks
 1-2 year investment horizon

International  Opportunities

Combining Two Specialized Approaches Into One Portfolio

Dynamic Allocation 
based on relative attractiveness of DM / EM

International Opportunities Portfolio
MSCI ACWI ex US Index Benchmark

6Portfolio Review 
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*Inception Date: 01/14/2005,  **Transition Date: 05/24/2016

The gross performance presented is before management and custody fees but after trading expenses.  Net account performance is presented after the deduction of actual management fees,
performance-based fees, and all trading expenses, but before custody fees.  Net benchmark performance, if shown, is presented net of dividend withholding tax.

YTD 2019
*Since

Inception5 Years3 Years
**Since

Transition1 Year 10 Years7 Years

13.86 -18.53 4.41 5.290.47 8.617.182.98Tucson (Gross)

13.72 -18.83 4.02 4.64-0.04 7.976.582.55Tucson (Net)

13.44 -13.77 6.14 4.631.65 7.156.734.48Linked ACWI ex US (Gross)

-13.44 6.58 3.950.63 6.476.074.63Linked ACWI ex US Value (Gross) 10.83

***Beginning 5/24/2016, the Portfolio’s benchmark was changed to the MSCI ACWI ex US Index.  As of the Portfolio’s original inception date of 1/14/2005 through 5/23/2016, the Portfolio’s ITD annualized return
was 5.37% gross of fees versus 4.21% for the MSCI EAFE Index.
Account returns are calculated daily.  Monthly account returns are calculated by geometrically linking the daily returns.  Returns are calculated monthly by weighting monthly account returns by the beginning
market value.  Returns include the reinvestment of interest, dividends and any capital gains.  Returns are calculated gross of withholding taxes on dividends, interest and capital gains.   Returns greater than one
year, if any, are annualized.  Past performance is no guarantee of future performance.

Performance
RETURNS  for the periods ended December 31, 2018

International  Opportunities Portfolio Review      7



Performance
RETURNS for the periods ended December 31, 2018

On the close of 5/24/2016 the Portfolio transitioned from the International Equity Value strategy to International Opportunities.

As of the Portfolio’s original inception date of 1/14/2005 through 5/23/2016, the Portfolio’s ITD annualized return was 5.37% gross of fees versus 4.21% for the MSCI EAFE Index.

Account returns are calculated daily.  Monthly account returns are calculated by geometrically linking the daily returns.  Returns are calculated monthly by weighting monthly account returns by the beginning 
market value.  Returns include the reinvestment of interest, dividends and any capital gains.  Returns are calculated gross of withholding taxes on dividends, interest and capital gains.  The gross performance 
presented is before management and custody fees but after trading expenses.  Developed Portfolio returns are equity only. Returns greater than one year, if any, are annualized.  Past performance is no guarantee 
of future performance.

*Per client request, returns of the Causeway Emerging Markets Fund are shown gross of total fund annual operating expenses (1.15%).

**The performance data quoted represents past performance. Past performance is not a guarantee of future results. The investment return and principal value of an investment will fluctuate so that an investor’s 
shares, when redeemed, may be worth less than their original cost and current performance may be lower than the performance quoted.  For performance data current to the most recent month end, please call 1‐
866‐947‐7000. Total annual fund operating expenses for Institutional Class shares are 1.15%.  Total annual fund operating expenses for Investor Class shares are 1.40%. Total returns assume reinvestment of 
dividends and capital gains distributions at net asset value when paid. Returns greater than one year are average annual total returns. Investor Class shares charge up to a 0.25% annual shareholder service fee.  The 
Fund imposes a redemption fee of 2% on the value of shares redeemed less than 60 days after purchase. Your return will be lower if a redemption fee applied to your account. The MSCI Emerging Markets Index 
benchmark is a free float‐adjusted market capitalization index, designed to measure equity market performance of emerging markets, consisting of 24 emerging country indices.  The Index is gross of withholding 
taxes, assumes reinvestment of dividends and capital gains, and assumes no management, custody, transaction or other expenses. It is not possible to invest directly in an index.

International  Opportunities Portfolio Review      8
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YTD 2019 1 Year 3 Year 5 Year 7 Year 10 Year
Developed Portfolio (Gross) 15.44 ‐19.17 1.64 ‐0.42 6.70 8.36

MSCI World ex US (Gross) 13.84 ‐13.64 3.64 0.83 5.79 6.76

*Causeway EM Fund (Gross) 10.60 ‐16.77 9.65 3.23 5.90 11.93

**Causeway EM Fund ‐ Instl Class (Net) 10.09 ‐17.91 7.81 1.43 4.00 9.86

MSCI EM (Gross) 12.29 ‐14.25 9.65 2.03 3.61 8.39
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Represents the 5 year return of the TSRS Causeway portfolio, net of fees, and the custom Index, calculated as of each month end from January 2010 through April 30, 2019. 
Beginning 5/24/16, the portfolio’s benchmark was changed to the MSCI ACWI ex-US Index. From the portfolio’s inception in January 2005 through 5/23/16, the portfolio’s 
benchmark was the MSCI EAFE Index. Past performance is no guarantee of future performance.

Portfolio Review      9International  Opportunities 

5-YEAR ROLLING MONTHLY NET RETURNS: TSRS CAUSEWAY PORTFOLIO VS. INDEX

The TSRS Causeway Portfolio Has Outperformed In Most Periods Since Inception
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Index

• Outperformed 76% of all periods
• Average outperformance = +1.7%
• Average underperformance = -0.7%
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Stock Selection & Interaction
Industry Allocation

Top 5 Bottom 5

Stock Selection & Interaction:

Industry Allocation:

Negative - Relative underperformance (-5.15%) was due to holdings in food beverage & tobacco, banks, and insurance; relative outperformance was due
to holdings in materials, transportation, and automobiles & components.
Negative - Relative underperformance (-0.09%) resulted from an underweighting in household & personal products, food & staples retailing, and real
estate; relative outperformance resulted from an overweighting in pharmaceuticals & biotechnology, as well as an underweighting in diversified
financials and retailing.

This chart shows where the Portfolio's investment, including its exposure to the underlying holdings of Causeway Emerging Markets Fund ("Fund") performed better or worse than the benchmark index during the
quarter. Attribution is based on the return of the Portfolio's holdings gross of management fees and other expenses and before any Fund fair valuation. Past performance does not guarantee future results.

Industry Group Attribution
PORTFOLIO vs. MSCI ACWI ex US (Gross)  for the YTD through December 31, 2018

International  Opportunities Portfolio Review 10
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Stock Selection:

Country Allocation:

Currency:

Emerging
Latin

America

Europe -
Other

North
AmericaEuro

Emerging
Europe,

Middle East,
Africa

Total*Developed
Middle East PacificEmerging

Asia

0.19 0.00 -0.09 -2.53-0.67 -0.42-0.74 -4.82-0.13Stock Selection
-0.10 -0.02 -0.11 0.410.02 -0.18-0.07 -0.47-0.42Country Allocation
-0.05 0.00 0.02 -0.190.05 -0.140.11 0.040.08Currency
0.03 -0.02 -0.18 -2.31-0.60 -0.74-0.71 -5.24-0.48Total

Negative - Relative underperformance was due to holdings in the United Kingdom, Switzerland, and Canada; relative outperformance was due to
holdings in Germany, Brazil, and China.
Negative - Relative underperformance resulted from an overweighting in Germany, as well as an underweighting in Australia and Brazil; relative
outperformance resulted from an overweighting in the United Kingdom and Switzerland, as well as an underweighting in Japan.
Neutral - Relative outperformance resulted from an overweighting in Swiss franc, as well as an underweighting in Australian dollar and South African
rand;  relative underperformance resulted from an overweighting in British pound, as well as an underweighting in Japanese yen and Hong Kong dollar.

*Total effects include cash
This chart shows where the Portfolio's investment, including its exposure to the underlying holdings of Causeway Emerging Markets Fund ("Fund") performed better or worse than the benchmark index during the
quarter. Attribution is based on the return of the Portfolio's holdings gross of management fees and other expenses and before any Fund fair valuation. Past performance does not guarantee future results.

Regional Attribution
PORTFOLIO vs. MSCI ACWI ex US (Gross)  for the YTD through December 31, 2018

International  Opportunities Portfolio Review 11



Factors Driving Security Selection: Bottom-Up Factors (75%)
- Valuation
- Earning growth
- Technical Indicators

- Macroeconomic
Top-Down Factors (25%)

- Country
- Sector
- Currency

FACTOR PERFORMANCE

EMERGING MARKETS FACTORS

The emerging markets portion of the International Opportunities strategy uses quantitative factors that can be grouped into the listed seven categories.  The  relative return attributed to a factor is the difference
between the equally-weighted average return of the highest ranked quintile of companies in the strategy’s emerging markets universe based on that factor and that of the lowest ranked quintile of companies.

EM Universe Factor Performance
for the YTD through December 31, 2018

International  Opportunities Portfolio Review 12



Largest Absolute Contributors

Largest Absolute Detractors

(1)Ending period weights
(2)Geometric average using daily returns and weights

Company Name
Contribution to

ReturnWeight Return Country Industry Group
(1) (2)

United KingdomGlaxoSmithKline Plc Pharmaceuticals & Biotechnology0.9% 11.8% 0.28%
GermanyLinde Plc Materials3.2% 9.0% 0.27%
United KingdomAstraZeneca Plc Pharmaceuticals & Biotechnology2.0% 12.3% 0.18%
SwitzerlandNovartis AG Pharmaceuticals & Biotechnology1.7% 4.1% 0.13%
CanadaCanadian Pacific Railway Transportation0.4% -1.8% 0.13%
SwitzerlandZurich Financial Services Insurance0.0% 9.0% 0.09%
United KingdomBHP Group Plc Materials0.7% 7.6% 0.06%
SwitzerlandRoche Holding AG Pharmaceuticals & Biotechnology1.7% 1.5% 0.04%
SwitzerlandGivaudan SA Materials1.0% 2.3% 0.02%
SwedenAlfa Laval AB Capital Goods0.0% 2.0% 0.02%

Company Name
Contribution to

ReturnWeight Return Country Industry Group
(1) (2)

United KingdomBritish American Tobacco plc Food Beverage & Tobacco2.3% -50.2% -1.62%
ItalyUniCredit S.p.A. Banks2.7% -38.6% -1.09%
CanadaEncana Energy1.2% -56.7% -1.02%
JapanTakeda Pharmaceutical Co., Ltd. Pharmaceuticals & Biotechnology2.9% -38.2% -1.01%
GermanyBASF SE Materials2.6% -35.0% -0.91%
SwitzerlandAryzta AG Food Beverage & Tobacco0.4% -87.9% -0.90%
United KingdomPrudential Plc Insurance2.8% -29.4% -0.75%
SwitzerlandABB Ltd. Capital Goods2.5% -26.7% -0.66%
United KingdomBarclays Plc Banks2.3% -28.6% -0.66%
CanadaManulife Financial Insurance2.0% -29.5% -0.59%

Significant Contributors and Detractors
for the YTD through December 31, 2018

International  Opportunities Portfolio Review 13



CHARACTERISTICS

ASSETS

Total Assets (USD) 78,833,808

Equity

Cash

Accrued Income

97.18%

2.35%

0.47%

Tucson Tucson EM
MSCI World ex

USTucson DM
MSCI ACWI ex

US
MSCI Emerging
Markets in USD

190 2,149 50 140 1,1371,012No. of Holdings

57,418 52,055 55,436 63,830 56,49850,501Wtd Avg Mkt Cap (Mn)

10.3x 12.6x 10.8x 8.9x 11.4x13.1xFY2 P/E

1.3x 1.7x 1.3x 1.3x 1.7x1.7xP/B Value

3.8% 3.2% 3.9% 3.3% 2.6%3.4%Dividend Yield

13.1% 15.3% 11.7% 17.7% 15.5%15.2%Return on Equity

Portfolio Snapshot
as of April 30, 2019

International  Opportunities Portfolio Review 14



-4.0 -2.0 0.0 2.0 4.0

Diversified Financials

Real Estate

Retailing

Food Beverage & Tobacco

Household & Personal Products

Health Care Equipment & Services

Technology Hardware & Equipment

Semiconductors & Semi Equipment

Media & Entertainment

Utilities

Food & Staples Retailing

Commercial & Professional Services

Consumer Durables & Apparel

Consumer Services

Telecommunication Services

Automobiles & Components

Software & Services

Capital Goods

Transportation

Banks

Pharmaceuticals & Biotechnology

Materials

Energy

Insurance

Overweight
Relative Weight (%)

Underweight

MSCI ACWIxUSPortfolio
Weights (%)

vs Index
Weights (%)

 Index
Returns (%)Weights (%)

Media & Entertainment 2.2 3.2 -1.1 16.5

Telecommunication Services 4.3 3.9 0.4 4.9

6.4 7.1Communication Services -0.7 -

Automobiles & Components 4.3 3.7 0.7 10.2

Consumer Durables & Apparel 2.3 3.0 -0.6 16.5

Consumer Services 1.0 1.4 -0.5 17.0

Retailing 1.1 3.3 -2.3 25.3

8.7 11.4Consumer Discretionary -2.7 -

Food & Staples Retailing 0.7 1.6 -0.9 4.6

Food Beverage & Tobacco 3.6 5.7 -2.1 16.3

Household & Personal Products 0.3 2.4 -2.1 11.0

4.6 9.8Consumer Staples -5.2 -

Energy 9.9 7.3 2.6 13.2

9.9 7.3Energy 2.6 -

Banks 15.5 13.5 2.1 10.7

Diversified Financials 0.3 3.1 -2.8 15.4

Insurance 8.2 5.4 2.8 17.2

24.0 21.9Financials 2.1 -

Health Care Equipment & Services 0.2 1.6 -1.4 16.5

Pharmaceuticals & Biotechnology 8.7 6.4 2.3 7.7

8.9 8.0Health Care 0.9 -

Capital Goods 9.6 7.8 1.8 15.8

Commercial & Professional Services 0.5 1.4 -0.9 16.8

Transportation 4.7 2.7 2.0 13.4

14.8 11.9Industrials 2.9 -

Semiconductors & Semi Equipment 1.2 2.5 -1.2 23.7

Software & Services 3.4 2.5 0.9 24.1

Technology Hardware & Equipment 2.3 3.6 -1.3 16.6

6.9 8.6Information Technology -1.7 -

Materials 10.0 7.4 2.6 12.6

10.0 7.4Materials 2.6 -

Warrants 0.3 0.0 0.3 0.0

0.3 0.0Other 0.3 -

Real Estate 0.6 3.3 -2.7 12.0

0.6 3.3Real Estate -2.7 -

Utilities 2.1 3.2 -1.1 6.7

2.1 3.2Utilities -1.1 -

97.2 100.0EQUITY - -

2.8 0.0CASH - -

100.0 100.0TOTAL - 13.5

Index returns in base currency.  Index Source:  MSCI.  Active weight defined as Portfolio weight minus Index weight.

Industry Group Exposure and Index Performance
for the YTD through April 30, 2019 (as a result of bottom-up stock selection)

International  Opportunities Portfolio Review 15



MSCI ACWIxUSPortfolio
Weights (%)

vs Index
Weights (%)Weights (%)

Israel 0.0 0.4 -0.4

0.0 0.4Developed Middle East -0.4

Austria 0.0 0.2 -0.2

Belgium 0.0 0.7 -0.7

Finland 0.0 0.7 -0.7

France 4.3 7.7 -3.4

Germany 13.1 6.0 7.1

Ireland 0.3 0.4 -0.1

Italy 3.2 1.6 1.6

Netherlands 2.7 2.5 0.3

Portugal 0.0 0.1 -0.1

Spain 0.6 2.0 -1.4

24.2 21.8Euro 2.4

Denmark 0.0 1.2 -1.2

Norway 0.0 0.5 -0.5

Sweden 0.0 1.8 -1.8

Switzerland 6.9 5.9 1.0

United Kingdom 26.5 11.4 15.0

33.3 20.8Europe - Other 12.6

Canada 5.2 6.8 -1.6

5.2 6.8North America -1.6

Australia 0.0 4.6 -4.6

Hong Kong 0.0 2.7 -2.7

Japan 11.3 16.0 -4.6

New Zealand 0.0 0.2 -0.2

Singapore 0.0 0.9 -0.9

11.3 24.4Pacific -13.0

74.1 74.1DEVELOPED SUBTOTAL -
23.1 25.9EMERGING SUBTOTAL -

2.8 0.0CASH -
100.0 100.0TOTAL -

MSCI ACWIxUSPortfolio
Weights (%)

vs Index
Weights (%)Weights (%)

China 8.1 8.6 -0.5

India 2.5 2.4 0.1

Indonesia 0.2 0.5 -0.3

Malaysia 0.2 0.5 -0.2

Pakistan 0.0 0.0 0.0

Philippines 0.0 0.3 -0.3

South Korea 3.5 3.3 0.1

Taiwan 2.3 3.0 -0.7

Thailand 0.7 0.5 0.2

17.6 19.2Emerging Asia -1.7

Czech Republic 0.1 0.0 0.0

Egypt 0.0 0.0 0.0

Greece 0.0 0.1 -0.1

Hungary 0.0 0.1 -0.1

Poland 0.2 0.3 -0.1

Qatar 0.0 0.2 -0.2

Russia 1.4 1.0 0.4

Saudi Arabia 0.2 0.0 0.2

South Africa 0.4 1.6 -1.2

Turkey 0.3 0.1 0.1

United Arab Emirates 0.0 0.2 -0.2

2.6 3.7Emerging Europe, Middle East, -1.1

Brazil 2.2 1.8 0.4

Chile 0.0 0.3 -0.3

Colombia 0.0 0.1 -0.1

Mexico 0.5 0.7 -0.2

Peru 0.2 0.1 0.1

3.0 3.0Emerging Latin America -0.1

Multi-National Emerging (FT) 0.0 0.0 0.0

0.0 0.0Multi-National Emerging 0.0

Geographic Exposure
WEIGHTS  as of April 30, 2019

International  Opportunities Portfolio Review 16



*Source: MSCI

LOCAL (%)BASE (%)

China 20.3 20.4

India 7.8 7.4

Indonesia 6.1 5.1

Malaysia 0.5 0.5

Pakistan 4.6 6.5

Philippines 9.7 8.7

South Korea 5.4 10.3

Taiwan 13.3 13.9

Thailand 10.3 8.3

Emerging Asia

Czech Republic 2.6 4.3

Egypt 27.6 22.4

Greece 19.8 22.2

Hungary 7.3 10.5

Poland 0.8 2.7

Qatar 1.6 1.6

Russia 16.5 9.5

South Africa 13.0 12.6

Turkey -6.5 4.9

United Arab Emirates 13.2 13.2

Emerging Europe, Middle East, Africa

Brazil 7.4 9.5

Chile 2.5 0.3

Colombia 21.8 21.4

Mexico 11.1 7.3

Peru 10.6 10.6

Emerging Latin America

LOCAL (%)BASE (%)

Israel 13.4 11.3

Developed Middle East

Austria 15.7 18.0

Belgium 20.4 22.8

Finland 9.1 11.5

France 16.1 18.4

Germany 14.4 16.7

Ireland 18.8 21.2

Italy 17.2 19.6

Netherlands 20.4 22.5

Portugal 12.1 14.4

Spain 11.8 14.1

Euro

Denmark 12.9 15.2

Norway 9.4 9.3

Sweden 14.5 22.8

Switzerland 15.8 19.6

United Kingdom 14.4 11.8

Europe - Other

Canada 19.2 17.4

North America

Australia 12.8 12.8

Hong Kong 16.9 17.1

Japan 8.3 10.0

New Zealand 17.7 18.3

Singapore 12.9 12.8

Pacific

Geographic Performance
INDEX RETURNS*  for the YTD through April 30, 2019

International  Opportunities Portfolio Review 17



Geographic Exposure By Company Revenues

REVENUE EXPOSURE SUBSTANTIALLY DIFFERENT FROM LISTING EXPOSURE

Data sources: FactSet, Bloomberg, Causeway Analytics

Causeway estimates are based on latest available revenues reported by companies in a representative account portfolio on 3/31/19, proportionate to holding weights. Israel is classified as Europe. 

International  Opportunities Portfolio Review
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74.1%

23.1%

2.8%

Cash Weight

Emerging Weight

Developed Weight

74.1%

25.9%

Emerging Weight

Developed Weight

MSCI ACWI ex US

Tucson

*Excludes cash component of the Portfolio

**Relative attractiveness of emerging markets versus developed markets; factors
are not equally weighted

Current Emerging Markets Allocation Relative to Index*:

Factors Allocation Model**:

Significant Overweight

Overweight

Neutral

X Underweight

Significant Underweight

Negative Valuation

Negative Quality

Negative Earnings Growth

Negative Macro

Negative Risk Aversion

Cash weight represents % cash in portfolio plus % cash in the Emerging Markets Fund.

Allocation Decision
ACTIVE EMERGING MARKETS ALLOCATION DECISION  as of April 30, 2019

International  Opportunities Portfolio Review 19



Increases Country Industry Group % Beginning Weight % Ending Weight Reason*

Total France Energy 0.00% 1.48% CD, IL

Reed Elsevier United Kingdom Commercial  & Professional Services 0.00% 0.48% CD, ER

Decreases Country Industry Group % Beginning Weight % Ending Weight Reason*

Compagnie Financiere Richemont Switzerland Consumer Durables & Apparel 1.65% 0.44% RV

GlaxoSmithKline Plc United Kingdom Pharmaceuticals & Biotechnology 0.87% 0.00% RV

Givaudan SA Switzerland Materials 0.99% 0.17% RV

BHP Group Plc United Kingdom Materials 0.68% 0.00% RV

ENGIE SA France Utilities 0.65% 0.00% RV

Japan Airlines Co., Ltd. Japan Transportation 1.42% 0.78% RV

Manulife Financial Canada Insurance 2.04% 1.49% RV

Akzo Nobel Netherlands Materials 2.37% 1.86% CA

Canadian Pacific Railway Canada Transportation 0.43% 0.00% RV

Barclays Plc United Kingdom Banks 2.29% 2.06% RV

*Key: CA = Corporate Action  CD = Cyclical Discount  ER = Earnings Revision  FM = Factor Model  FR = Fundamental Review  IL = Industry Laggard  RB = Rebalance of Security Weightings  RV = Relative Value

Significant Changes
for the YTD through April 30, 2019

International  Opportunities Portfolio Review 20



New Purchase Country Industry Group % Beginning Weight % Ending Weight Enter Date Reason*

Total France Energy 0.00% 1.48% 02/28/2019 CD, IL

Reed Elsevier United Kingdom Commercial  & Professional Services 0.00% 0.48% 01/29/2019 CD, ER

Carrefour SA France Food & Staples Retailing 0.00% 0.36% 03/15/2019 IL

Groupe Danone France Food Beverage & Tobacco 0.00% 0.36% 02/04/2019 IL

Ingenico Group SA France Technology Hardware & Equipment 0.00% 0.33% 02/25/2019 IL

Ryanair Holdings - ADR Ireland Transportation 0.00% 0.29% 03/11/2019 CD, IL

Full Sale Country Industry Group % Beginning Weight % Ending Weight Exit Date Reason*

GlaxoSmithKline Plc United Kingdom Pharmaceuticals & Biotechnology 0.87% 0.00% 02/14/2019 RV

BHP Group Plc United Kingdom Materials 0.68% 0.00% 02/13/2019 RV

ENGIE SA France Utilities 0.65% 0.00% 02/22/2019 RV

Canadian Pacific Railway Canada Transportation 0.43% 0.00% 01/23/2019 RV

*Key: CA = Corporate Action  CD = Cyclical Discount  ER = Earnings Revision  FM = Factor Model  FR = Fundamental Review  IL = Industry Laggard  RB = Rebalance of Security Weightings  RV = Relative Value

New Purchases and Full Sells
for the YTD through April 30, 2019
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Aggregate Weight: 28.1%

Prudential Plc 2.7%6.
Insurance, United Kingdom

Prudential plc is an international company which provides a wide assortment of insurance
and investment products and services. Insurance products include life, accident and
health, and property and casualty, as well as fixed and variable annuities. Prudential's
services include personal and group pensions, equity plans, mortgages, and deposit
accounts.

ABB Ltd. 2.6%7.
Capital Goods, Switzerland

ABB Limited provides power and automation technologies. The Company operates under
segments that include power products, power systems, automation products, process
automation, and robotics.

British American Tobacco plc 2.4%8.
Food Beverage & Tobacco, United Kingdom

British American Tobacco P.L.C. operates as a holding company for a group of companies
that manufactures, markets, and sells cigarettes and other tobacco products including
cigars and roll-your-own tobacco.

Royal Dutch Shell Plc 2.3%9.
Energy, United Kingdom

Royal Dutch Shell PLC, through subsidiaries, explores, produces, and refines petroleum.
The Company produces fuels, chemicals, and lubricants. Royal Dutch Shell owns and
operates gasoline filling stations worldwide.

Rolls-Royce Holdings Plc 2.1%10.
Capital Goods, United Kingdom

Rolls-Royce Holdings plc manufactures aero, marine, and industrial gas turbines for civil
and military aircraft. The Company designs, constructs, and installs power generation,
transmission, and distribution systems and equipment for the marine propulsion, oil and
gas pumping, and defense markets.

Volkswagen AG 4.0%1.
Automobiles & Components, Germany

Volkswagen AG manufactures and sells vehicles. The Company offers economy and luxury
automobiles, sports cars, trucks, and commercial vehicles. Volkswagen serves customers
globally.

Takeda Pharmaceutical Co., Ltd. 3.3%2.
Pharmaceuticals & Biotechnology, Japan

Takeda Pharmaceutical Company Limited is engaged in research and development,
manufacturing, sales and marketing, and import and export of pharmaceutical drugs. The
Company focuses on the core therapeutic areas of oncology, gastrointestinal, and central
nervous system disease.

UniCredit S.p.A. 3.2%3.
Banks, Italy

UniCredit S.p.A. attracts deposits and offers commercial banking services. The Bank offers
consumer credit, mortgages, life insurance, business loan, investment banking, asset
management, and other services. UniCredit operates worldwide.

Linde Plc 2.8%4.
Materials, Germany

Linde Public Limited Company operates as a chemical company. The Company produces
and distributes industrial gases, as well as provides engineering services. Linde serves
customers worldwide.

BASF SE 2.7%5.
Materials, Germany

BASF SE is a chemical company. The Company operates in six segments, including
chemicals, plastics, performance products, functional solutions, agricultural solutions, and
oil and gas. BASF offers products for the chemical, automotive, construction, agriculture,
oil, plastics, electrical, electronics, furniture, and paper industries, and provides a range of
system solutions and services.

Top 10 Holdings
as of April 30, 2019
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Investment Outlook – 2Q 2019
Portfolio Outlook

> Causeway’s value portfolios performed well vs. standard benchmarks through early March with many of the poor Q4 performers in client
portfolios rallying from their very depressed year-end levels.

> However, the ECB’S decision in early March to keep rates on hold through end-2019 and the Fed’s decision to delay further interest rate increases
in 2019 derailed value’s short-lived recovery and supported momentum and growth stocks.

> Due to value’s reversal and momentum’s renewed ascendancy, many stocks underperforming through February underperformed further in
March.

> Client portfolios trade at significant valuation discounts to their respective indices and are discounting a level of risk that appears irrational,
particularly with respect to bonds or cash.

> In general, management of our clients’ portfolio companies are emphasizing operational restructuring to improve profitability and boost cash
flows.  Operational improvement and low valuations relative to overall markets positions these portfolio companies as attractive investments, in
our view.

Equity Markets
> After Q4 2018’s indiscriminate selling and flight to safety, Q1 witnessed a reversal with most equity markets globally registering double digit gains.
> Risk aversion disappeared through early March with cyclicals recovering much of the lost ground from the Q4 2018 sell-off.
> Taking their que from a dovish ECB and Fed, equity markets rotated in early March; bond yields fell and long duration stocks, particularly US IT and

defensives, appreciated further.
> In both the US and Europe, “lower for longer” means that the premium being paid for growth is at a multi-year high
> Although emerging markets lagged developed markets in Q1, Chinese equities – now almost 1/3 of the EM index – reversed almost all of last

year’s losses.

Global Economy
> After three years of tightening, the Fed may be shifting to stimulus. During these past nine rate increases, short-term interest rates did not rise

significantly above the inflation rate, thus (US) money never become expensive (as has occurred prior to past recessions). Core inflation remains
low and stable in both the United States and the euro zone, enabling central banks to keep interest rates markedly lower than nominal GDP
growth.

> In the wake of deteriorating PMI’s in Europe, the ECB announced no rate hike before the end of 2019 and another TLTRO (cheap lending to banks)
program between September 2019 and March 2021.

> Coincident with fiscal policy stimulus to support the economy, China’s composite PMI has improved in Q1 2019.  A US-China bilateral trade deal
appears imminent.  With globalization an important driver of global growth and rising productivity, a trade deal would likely boost global GDP.

> With Brexit deadlines deferred, UK economic uncertainty remains high and business investment has trended down since the start of 2018.  At the
same time, employment growth has accelerated and wage growth has picked up
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Wide Earnings Yield Spreads Have Historically Led To Strong Relative 
Performance

Investment Outlook

1. Earnings yield spread represents the median forward earnings yield (forward EPS estimate divided by price) of “cheap” stocks minus the median forward earnings yield of “expensive”
stocks. “Cheap” (“Expensive”) stocks represent the top (bottom) quintile of stocks in the MSCI EAFE Index sorted by an equal-weighted composite of valuation factors (forward earnings 
to price, LTM earnings to price, book to price, dividend yield, and cash earnings to price). 

2- Calculated as the median 1-year forward total USD return of stocks in the “cheap” quintile of the MSCI EAFE Index minus the median 1-year forward total return of stocks in the 
“expensive” quintile of the MSCI EAFE Index. Percentile cutoff values are calculated using monthly earnings yield and returns data from December 1999 –March 2019. 

Source: Causeway Analytics

International  Opportunities

OVER THE PAST 19 YEARS, WHEN EAFE EARNINGS YIELD SPREAD1 REACHED THE 91TH PERCENTILE, “CHEAP” STOCKS HAVE 
OUTPERFORMED “EXPENSIVE” STOCKS BY 32% OVER THE NEXT 12 MONTHS2
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EAFE Stocks Are Historically Cheap Relative to US Stocks

ONLY 20% OF THE VALUATION DISCOUNT IS ATTRIBUTABLE TO SECTOR COMPOSITION

Source: FactSet

International  Opportunities Investment Outlook

0.70

0.75

0.80

0.85

0.90

0.95

1.00

1.05

1.10

1.15

1.20

Ap
r-

99
De

c-
99

Ju
l-0

0
Fe

b-
01

Se
p-

01
M

ay
-0

2
De

c-
02

Ju
l-0

3
Fe

b-
04

Se
p-

04
M

ay
-0

5
De

c-
05

Ju
l-0

6
Fe

b-
07

O
ct

-0
7

M
ay

-0
8

De
c-

08
Ju

l-0
9

M
ar

-1
0

O
ct

-1
0

M
ay

-1
1

De
c-

11
Ju

l-1
2

M
ar

-1
3

O
ct

-1
3

M
ay

-1
4

De
c-

14
Au

g-
15

M
ar

-1
6

O
ct

-1
6

M
ay

-1
7

De
c-

17
Au

g-
18

M
ar

-1
9

M
SC

I E
AF

E 
In

de
x 

N
TM

 P
/E

 re
la

tiv
e 

to
 M

SC
I U

SA
 In

de
x

Mean

20-YEAR LOW

25



Brexit Uncertainty Has Created An Investment Opportunity

International  Opportunities Investment Outlook

THE U.K. NOMINAL FREE CASH FLOW YIELD1, 1987 THROUGH MARCH 2019

Source: ECRI, Empirical Research Partners Analysis.
1 Capitalization-weighted data.  Free cash flow per share /market price per share of the companies in the MSCI UK Index and MSCI World Index
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Cyclical Stocks Are Trading at a Discount to Defensive Stocks

Note: The “Forward P/E” of a stock is its price divided by the consensus EPS estimate for the next twelve months. “Defensive Premium %” is the median forward P/E ratio of the most defensive 
quintile divided by the median forward P/E ratio of the most cyclical quintile, less 100%.  The cyclicality of a stock is calculated as its 60-month beta to the monthly performance spread between 
the Russell Global Dynamic and Russell Global Defensive indices.  Universe consists of the constituents of the MSCI EAFE Index. Source: Factset, MSCI, Russell Investment Indices

MSCI EAFE INDEX, SEPTEMBER 1999 – MARCH 2019

Investment OutlookInternational  Opportunities

Cyclical Stocks at Discount

Cyclical Stocks at Premium
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Equity

Canada

CIBC Banks 5,276 419,614 442,451 0 0.56%

Gildan Activewear Consumer Durables & Apparel 31,117 807,573 1,142,715 0 1.45%

Encana Energy 191,396 1,673,762 1,320,365 0 1.67%

Manulife Financial Insurance 64,018 1,147,859 1,174,044 0 1.49%

Total for Canada 4,048,808 4,079,575 0 5.17%

France

BNP Paribas SA Banks 25,083 1,439,833 1,333,843 0 1.69%

Total Energy 21,054 1,203,769 1,169,024 0 1.48%

Carrefour SA Food & Staples Retailing 14,775 280,775 287,618 0 0.36%

Groupe Danone Food Beverage & Tobacco 3,511 258,669 283,619 0 0.36%

Ingenico Group SA Technology Hardware & Equipment 3,053 210,222 257,160 0 0.33%

Total for France 3,393,268 3,331,264 0 4.23%

Germany

Volkswagen AG Automobiles & Components 18,171 3,151,156 3,157,270 0 4.00%

Linde Plc Materials 12,177 1,529,428 2,188,940 0 2.78%

BASF SE Materials 26,614 2,330,426 2,162,108 0 2.74%

SAP SE Software & Services 11,229 750,717 1,441,913 0 1.83%

Deutsche Post AG Transportation 36,820 1,182,947 1,275,062 0 1.62%

Total for Germany 8,944,674 10,225,292 0 12.97%

Ireland

Ryanair Holdings - ADR Transportation 2,977 218,825 231,134 0 0.29%

Total for Ireland 218,825 231,134 0 0.29%

Italy

UniCredit S.p.A. Banks 181,251 2,697,357 2,504,567 0 3.18%

Total for Italy 2,697,357 2,504,567 0 3.18%

Japan

Sumitomo Mitsui Financial Group, Inc. Banks 22,800 817,968 823,154 17,401 1.07%

FANUC Corp. Capital Goods 6,600 1,177,636 1,231,111 23,995 1.59%

INDUSTRY GROUP ACCRUED INCOMESHARES COST MARKET VALUE
(Base)

WEIGHTCOUNTRY / SECURITY
(Base)(Base)

Portfolio Holdings
as of April 30, 2019
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Sompo Holdings, Inc. Insurance 27,100 1,055,279 1,012,463 15,816 1.30%

Takeda Pharmaceutical Co., Ltd. Pharmaceuticals & Biotechnology 68,900 3,201,543 2,543,810 49,212 3.29%

KDDI Corp. Telecommunication Services 58,900 987,339 1,343,528 24,871 1.74%

East Japan Railway Co. Transportation 14,000 1,195,757 1,315,466 9,428 1.68%

Japan Airlines Co., Ltd. Transportation 18,000 615,801 602,667 11,802 0.78%

Total for Japan 9,051,323 8,872,199 152,525 11.45%

Multi-National Emerging

Causeway Emerging Markets Fund Equity Funds 1,491,002 14,713,322 18,712,072 0 23.74%

Total for Multi-National Emerging 14,713,322 18,712,072 0 23.74%

Netherlands

ING Groep NV Banks 54,645 656,493 695,448 26,946 0.92%

Akzo Nobel Materials 17,003 1,177,732 1,442,482 27,249 1.86%

Total for Netherlands 1,834,225 2,137,931 54,195 2.78%

Spain

Caixabank SA Banks 155,243 641,604 493,931 0 0.63%

Total for Spain 641,604 493,931 0 0.63%

Switzerland

ABB Ltd. Capital Goods 100,218 2,167,958 2,062,386 0 2.62%

Compagnie Financiere Richemont Consumer Durables & Apparel 4,701 357,310 343,694 0 0.44%

Aryzta AG Food Beverage & Tobacco 212,959 1,137,667 318,394 0 0.40%

Givaudan SA Materials 53 121,497 137,259 0 0.17%

Novartis AG Pharmaceuticals & Biotechnology 16,772 1,042,445 1,369,576 0 1.74%

Roche Holding AG Pharmaceuticals & Biotechnology 4,263 835,027 1,123,692 0 1.43%

Total for Switzerland 5,661,904 5,355,001 0 6.79%

United Kingdom

Barclays Plc Banks 757,964 2,095,240 1,623,277 0 2.06%

Lloyds Banking Group Plc Banks 836,281 795,138 682,147 24,839 0.90%

Rolls-Royce Holdings Plc Capital Goods 138,660 1,620,703 1,653,262 0 2.10%

Cobham Plc Capital Goods 661,969 1,042,958 995,007 0 1.26%

Balfour Beatty Plc Capital Goods 197,759 808,356 647,613 0 0.82%

INDUSTRY GROUP ACCRUED INCOMESHARES COST MARKET VALUE
(Base)

WEIGHTCOUNTRY / SECURITY
(Base)(Base)

Portfolio Holdings
as of April 30, 2019
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Rolls-Royce Holdings Plc - C shares Capital Goods 9,821,359 0 12,804 0 0.02%

Reed Elsevier Commercial  & Professional Services 16,638 364,434 381,528 0 0.48%

Carnival Plc Consumer Services 11,754 617,770 618,285 0 0.78%

Royal Dutch Shell Plc Energy 55,796 1,397,603 1,792,632 0 2.27%

BP Plc Energy 214,360 1,270,359 1,562,122 0 1.98%

British American Tobacco plc Food Beverage & Tobacco 48,225 2,282,191 1,879,762 31,906 2.42%

Prudential Plc Insurance 93,513 1,944,872 2,115,100 45,962 2.74%

Aviva Plc Insurance 223,073 1,561,075 1,249,020 60,343 1.66%

Johnson Matthey Plc Materials 12,039 502,802 523,728 0 0.66%

AstraZeneca Plc Pharmaceuticals & Biotechnology 19,874 1,157,055 1,483,529 0 1.88%

Micro Focus International Plc Software & Services 35,187 890,724 888,895 0 1.13%

Vodafone Group Telecommunication Services 604,709 1,772,161 1,119,423 0 1.42%

SSE Plc Utilities 96,727 1,901,244 1,443,188 0 1.83%

Total for United Kingdom 22,024,684 20,671,320 163,050 26.43%

INDUSTRY GROUP ACCRUED INCOMESHARES COST MARKET VALUE
(Base)

WEIGHTCOUNTRY / SECURITY
(Base)(Base)

Portfolio Holdings
as of April 30, 2019
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INDUSTRY GROUP ACCRUED INCOMESHARES COST MARKET VALUE
(Base)

WEIGHTCOUNTRY / SECURITY
(Base)(Base)

Portfolio Holdings
as of April 30, 2019

Total Portfolio Assets

Portfolio Assets

Total for Equity

Equity Accrued Income

Equity Market Value

Total for Cash & Equivalents

76,614,286

369,770

76,984,056

1,849,752

78,833,808

97.18%

0.47%

97.65%

2.35%

100.00%

73,229,995

1,849,752
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Components of Active Performance – International Value Equity

DISCLOSURES

Weighted average calendar year factor returns represent the product of the factor’s universe-wide return and that factor’s active weight in the Causeway 

International Value Equity Composite (relative to the MSCI EAFE Index).  Each factor’s universe-wide return is based on data from FactSet Lionshares and/or 

Bloomberg and reflects the universe of developed markets international equity securities, including securities from other countries in a Composite’s 

investable universe, subject to minimum liquidity thresholds.  Each factor’s universe-wide return is derived from Causeway’s proprietary risk model which, 

using monthly regressions of a broad universe of international equities, seeks to isolate the returns attributable to each style from returns attributable to 

countries, sectors, currencies, and idiosyncratic factors.

“Value” is a measure of a stock’s relative cheapness, “Size” is a measure of relative market values, “Volatility” is a measure of a stock’s historical variability, 

“Momentum” is a measure of a company’s relative price performance, “Cyclicality” is a measure of a stock’s sensitivity to market cycles, “Growth” is a 

measure of the historical growth in a stock’s income statement metrics, and “Implicit FX” is a measure of a stock’s sensitivity to changing exchange rates 

versus the U.S. dollar.  

“Active Performance” represents the performance of the Composite, gross of fees, relative to the MSCI EAFE Index.  “Stock Selection Impact” represents the 

“Active Performance” minus all style, region-sector, and currency impacts. “Total Style Impact” represents the sum of the active style contributions for the 

Composite portfolio.  “Region-Sector Impact” is the sum of the active contributions across all risk model regional or sector factors.  “Currency Impact” is the 

sum of the active contributions across all risk model currency factors. “Market Exp Impact” is the general exposure of a portfolio to equity markets. 

The risk factor performance impact information is not intended to be relied on for investment advice.  Past performance is not a guarantee of future results. 

The MSCI EAFE Index is a free float-adjusted market capitalization index that is designed to measure equity market performance of global developed 

markets.  The Index is gross of withholding taxes, assumes reinvestment of dividends and capital gains, and assumes no management, custody, transaction 

or other expenses.  It is not possible to invest directly in an index.  

MSCI has not approved, reviewed or produced this report, makes no express or implied warranties or representations and is not liable whatsoever for any 

data in the report.  You may not redistribute the MSCI data or use it as a basis for other indices or investment products.
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Year

Gross-of-Fees
Return

(%)

Net-of-Fees
Return

Benchmark*
Return

Composite
Dispersion

Number of
Portfolios

In
Composite
at end of

Period

Composite
3-Yr St Dev

Benchmark*
3-Yr St Dev

Composite
Assets at

end of
Period

Total Firm
Assets at

end of
Period

Percentage
of Firm

Assets at
End of
Period

Percentage of
Composite
Assets In

Bundled Fee
Portfolios at

End of Period

Percentage of
Composite

Assets
Represented
by Non-Fee

Paying
Portfolios  at
End of Year(%) (%) a a(%) (%) (%) ($ millions) ($ millions)

2007 2.10 1.97 4.04 2 N/AN/M N/A 560.60 17,599.18 3.19 0.00 0.00            b           c

2008 (45.81) (45.97) (45.24) 3 N/AN/M N/A 422.53 8,645.12 4.89 0.00 0.00          c

2009 48.82 48.39 42.14 2 N/AN/M N/A 542.61 10,192.08 5.32 0.00 0.00          c

2010 15.50 15.11 11.60 4 29.23N/M 27.33 931.89 12,187.57 7.65 0.00 0.19

2011 (11.73) (12.01) (13.33) 7 24.70N/M 22.74 1,151.98 11,676.22 9.87 5.98 0.76

2012 26.00 25.53 17.39 7 21.040.47 19.22 1,492.12 16,189.98 9.22 5.75 2.19

2013 22.16 21.73 15.78 7 17.611.48 16.20 1,876.73 27,787.80 6.75 7.71 2.44

2014 (3.87) (4.22) (3.44) 7 13.070.21 12.78 1,854.22 36,061.77 5.14 9.05 0.00

2015 (4.04) (4.40) (5.25) 6 11.750.45 12.13 1,774.40 41,215.88 4.31 9.75 0.00              d

2016 1.92 1.54 5.01 7 11.990.48 12.53 1,721.27 44,053.49 3.91 14.49 0.00

2017 31.81 31.35 27.77 8 11.730.42 11.88 2,474.06 58,672.47 4.22 11.54 0.00

N/M - Not considered meaningful for 5 portfolios or less for the full year.
a - Not covered by the report of independent accountants.

(June 30, 2007 - December 31, 2007).b - Partial period
c - 36 monthly returns are not available.
d - Revised from 14.04 to 12.13 because prior number was calculated using the incorrect benchmark.
*MSCI All Country World Index (MSCI ACWI) ex U.S.

Important Disclosures

International  Opportunities Composite
CAUSEWAY CAPITAL MANAGEMENT LLC

SCHEDULE OF INVESTMENT PERFORMANCE RESULTS
FOR THE PERIOD FROM  June 30, 2007 (Inception) THROUGH December 31, 2017
COMPOSITE INCEPTION DATE:  June 2007     COMPOSITE CREATION DATE: June 2007
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Causeway Capital Management LLC (“Causeway”) claims compliance with the Global Investment Performance Standards (GIPS®) and has prepared and presented this report in compliance with the
GIPS standards.  Causeway has been independently verified for the periods June 11, 2001 through December 31, 2017.

Verification assesses whether (1) the firm has complied with all the composite construction requirements of the GIPS standards on a firm-wide basis and (2) the firm’s policies and procedures are
designed to calculate and present performance in compliance with the GIPS standards.  The International Opportunities Composite has been examined for the periods June 30, 2007 through
December 31, 2017.  The verification and performance examination reports are available upon request.

The Firm, Causeway, is organized as a Delaware limited liability company and began operations in June 2001.  It is registered as an investment adviser with the U.S. Securities and Exchange Commission
under the Investment Advisers Act of 1940.  Causeway manages international, global, and emerging markets equity assets for institutional clients including corporations, pension plans, sovereign
wealth funds, superannuation funds, public retirement plans, Taft-Hartley pension plans, endowments and foundations, mutual funds and other collective investment vehicles, charities, private trusts
and funds, wrap fee programs, and other institutions.  The Firm includes all discretionary and non-discretionary accounts managed by Causeway.

The International Opportunities Composite includes all U.S. dollar denominated, discretionary accounts in the international opportunities strategy that are not constrained by socially responsible
investment restrictions.  The international opportunities strategy seeks long-term growth of capital through investment primarily in equity securities of companies in developed and emerging markets
outside the U.S. using Causeway’s asset allocation methodology to determine developed and emerging weightings, and using Causeway’s international value equity strategy or Causeway International
Value Fund for the developed portion of the portfolio and Causeway’s emerging markets strategy or Causeway Emerging Markets Fund for the emerging markets portion of the portfolio.  The
international value equity strategy seeks long-term growth of capital and income through investment primarily in equity securities of companies in developed countries located outside the U.S.  The
emerging markets equity strategy seeks long-term growth of capital through investment primarily in equity securities of companies in emerging markets.  New accounts are included in the
International Opportunities Composite after the first full month under management.  Terminated accounts are included in the International Opportunities Composite through the last full month under
management.  A complete list and description of Firm composites is available upon request.

Account returns are calculated daily.  Monthly account returns are calculated by geometrically linking the daily returns.  The return of the International Opportunities Composite is calculated monthly
by weighting monthly account returns by the beginning market values.  Valuations and returns are computed and stated in U.S. dollars.  Returns include the reinvestment of interest, dividends and any
capital gains.  Returns are calculated gross of withholding taxes on dividends, interest income, and capital gains.  The Firm’s policies for valuing portfolios, calculating performance, and preparing
compliant presentations are available upon request.  Past performance is no guarantee of future performance.  Composite dispersion, if applicable, is calculated using the equal-weighted standard
deviation of all portfolios that were included in the International Opportunities Composite for the entire year.  The three-year annualized ex-post standard deviation quantifies the variability of the
composite or benchmark returns over the preceding 36-month period.

The International Opportunities Composite’s benchmark is the MSCI All Country World Index (MSCI ACWI) ex U.S., which is a free float-adjusted market capitalization weighted index, designed to
measure the equity market performance of developed and emerging markets excluding the U.S. market, consisting of 45 country indices.  The Index is gross of withholding taxes, assumes reinvestment
of dividends and capital gains, and assumes no management, custody, transaction or other expenses.  Accounts in the International Opportunities Composite may invest in countries not included in
the MSCI ACWI ex US Index, and may use different benchmarks.

Gross-of-fees returns are presented before management, performance and custody fees but after trading expenses.  Net-of-fees returns are presented after the deduction of actual management fees,
performance-based fees, and all trading expenses, but before custody fees.  For bundled fee portfolios, net-of-fees returns are presented after the deduction of actual management fees, all trading
expenses, custody fees, and fund accounting fees.  Causeway’s basic management fee schedules are described in its Firm brochure pursuant to Part 2 of Form ADV.  The basic separate account annual
fee schedule for international opportunities assets under management is 0.75% of the first $100 million; 0.65% of the next $150 million, and 0.55% thereafter.  Accounts in the International
Opportunities Composite may have different fee schedules, and certain accounts may pay performance-based fees or bundled fees.  Bundled fees include management, custody, and fund accounting
fees.

MSCI has not approved, reviewed or produced this report, makes no express or implied warranties or representations, and is not liable whatsoever for any data in the report. You may not redistribute
the MSCI data or use it as a basis for other indices or investment products.

Important Disclosures
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Research Experience, Depth and Continuity

International  Opportunities Appendix

NAME POSITION Yrs w/ Team Yrs Exp

Sarah Ketterer Fundamental 29 33
Harry Hartford Fundamental 25 35
Jonathan Eng Fundamental 23 27
Duff Kuhnert, CFA Quantitative 23 24
James Doyle Fundamental 22 26
Conor Muldoon, CFA Fundamental 15 23
Joe Gubler, CFA Quantitative 14 14
Arjun Jayaraman, PhD, CFA Quantitative 13 21
Foster Corwith, CFA + Fundamental 12 17
Alessandro Valentini, CFA Fundamental 12 17
Ellen Lee Fundamental 11 15
Steven Nguyen, CFA Fundamental 7 16

Mean # of years: 17 22

Seung Han, CFA Quantitative 9 12
Victor Liu, CFA Fundamental 8 13
Fusheng Li, MD, PhD, CFA Fundamental 6 8
Ryan Myers Quantitative 5 13
Brian Cho Fundamental 5 13
Greg Squires, CFA Fundamental 5 10
James Barber, CFA Fundamental 4 7
Mike Cho, CFA Fundamental 4 12
Negin Sohrabi, CFA Fundamental 3 8
Mozaffar Khan, PhD Quantitative 2 14
Andrew Liu, CFA* Quantitative 0 7
Spenser May, CFA* Fundamental 0 6
Reid Ross, CFA* Fundamental 0 13
Zhenduo Du, PhD* Quantitative 0 3

Mean # of years: 4 10

Ross Locher, CFA Fundamental 3 8
Krishna Vege Fundamental 3 5
Nate Klein, CFA Fundamental 2 8
Andrew Zhang, CFA Fundamental 2 5
Joon Lee Fundamental 2 6
Andrew Pon, CFA Fundamental 1 5
Matthew Pon Quantitative 1 3
Tong Lu* Quantitative 0 3
Bowen Dai* Fundamental 0 2
David Khoo, CFA* Fundamental 0 9
Justin Hawkins* Fundamental 0 5
Yun Ling, PhD, CFA* Quantitative 0 1

Mean # of years: 1 5

Portfolio Managers

Research Analysts

Senior Research Analysts

* Less than 1 year.   + departed April 2019
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ESG Research and Integration at Causeway

> Commitment
• Executive-level engagement
• Coordinated internal ESG effort

> Investment process
• Proprietary governance model
• ESG assessments part of fundamental stock analysis and investment memoranda
• Governance exposures monitored in quantitative strategies; top-down governance

factor included in International Small Cap alpha model
• Developing a “Governance Navigator” to guide, prioritize, and log corporate

engagement

> Data sharing and dialogue
• Internal knowledge and information diffusion through meetings and shared

research
• In-house ESG research shared externally including webcasts, white papers and

publications
• Wide access to third party ESG data
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Analyzing Ideas Fundamentally, Managing Risk Quantitatively

Focus on managing risk

 Exploit volatility of returns 
 Employ proprietary quantitative tools to manage risk

Team approach

 Achieve continuity of the 
investment process

TARGET PRICE VALIDATION

Fundamental

Quantitative

Fundamental value manager

 Apply active, bottom-up stock selection 
to capture alpha potential

 Conduct in depth fundamental research 
to gain risk/reward insights

CLUSTER LEVEL FUNDAMENTAL ANALYSIS

SCREENING

TARGET PRICE VALIDATION

- By industry: enterprise value/EBITDA, EPS Revisions
- By country: earnings yield, payout yield
- Cluster screens

NON-US STOCK UNIVERSE
2,000 Stocks

QUANTITATIVEFUNDAMENTAL
- Initial cluster level review of weekly

screens

- Intensive cluster analysis of candidate stocks
- Management meetings on-site/off-site
- Competitor analysis
- Internal/External research
- Identify key valuation drivers and sensitivities
- Valuation model

- Initial quantitative risk analysis
- Corporate governance scores
- EM macroeconomic ratings

- Debate fundamental merits of investment with
relevant research team members (analysts and
portfolio managers)

- Review 2-year price target

- Detailed quantitative risk analysis

IDEA GENERATION/SCREENS

CLUSTER LEVEL FUNDAMENTAL ANALYSIS

RESULT:

 Our opportunity set comprises 
approximately 150 stock candidates 

eligible for portfolio inclusion
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Constructing and Managing Client Portfolios

International  Opportunities Appendix

Marginal Contribution to Risk is defined as the expected change in portfolio volatility due to a 1% addition of position weight from cash.
For illustration only. Not intended to be relied on for investment advice. Portfolios are actively managed and may not hold any referenced securities.

 Construct a model portfolio from a risk-adjusted ranking of our opportunity set

 Cluster Heads, Ketterer, and Hartford make final portfolio construction decisions

 Parameters: 5% maximum stock weighting | 25% maximum industry weighting | 50-80 stocks

SAMPLE RANKINGS

Fundamental

Quantitative

Portfolio Management

QUANTITATIVE PORTFOLIO

Company
Valuation 

Method

2 Year 

Annualized 

Expected 

Total Return

Marginal 

Contribution to Risk

Risk-Adjusted 

Return Ranking

Bank / Italy BV 38.9% 0.24 High

Chemical Company / Germany P/E 15.5% 0.2 Mid

Mobile Telecommunications Company / China Blend 8.8% 0.05 Mid

Transcontinental Railway / Canada P/E 5.2% 0.16 Low

FUNDAMENTAL

38



Investment Philosophy & Process – Emerging Markets

International  Opportunities

> Employ stock ranking and risk models designed for emerging markets

> Optimize portfolio to maximize expected return per unit of risk

> Manage risks:

• Constrain country/sector weights versus benchmark

• Use proprietary quantitative tools

Tracking error, portfolio constraints, turnover, and number of portfolio holdings are targets and may be higher or lower from time to time depending on market conditions
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Allocation Process (ACWI ex-US)

International  Opportunities Appendix

> Objective is to add value by dynamically allocating between the International Value and the
Emerging Markets strategies within an ACWI ex US mandate

> A multi-factor model determines the relative attractiveness of emerging markets versus
developed markets

• Factor Categories:
- Valuation
- Quality
- Macroeconomic
- Earnings Growth
- Risk Aversion

> A final score is calculated and transformed into an over/underweight to emerging markets
versus the Index

• Back-testing and investment theory determine factor weights
• Emerging markets allocation range can be customized for separate account clients
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Calendar Year Performance
RETURNS

On the close of 5/24/2016 the Portfolio transitioned from the International Equity Value strategy to International Opportunities.

As of the Portfolio’s original inception date of 1/14/2005 through 5/23/2016, the Portfolio’s ITD annualized return was 5.37% gross of fees versus 4.21% for the MSCI EAFE Index.

Account returns are calculated daily.  Monthly account returns are calculated by geometrically linking the daily returns.  Returns are calculated monthly by weighting monthly account returns by the beginning 
market value.  Returns include the reinvestment of interest, dividends and any capital gains.  Returns are calculated gross of withholding taxes on dividends, interest and capital gains.  The gross performance 
presented is before management and custody fees but after trading expenses.  Developed Portfolio returns are equity only. Returns greater than one year, if any, are annualized.  Past performance is no guarantee 
of future performance.

*Per client request, returns of the Causeway Emerging Markets Fund are shown gross of total fund annual operating expenses (1.15%).

**The performance data quoted represents past performance. Past performance is not a guarantee of future results. The investment return and principal value of an investment will fluctuate so that an investor’s 
shares, when redeemed, may be worth less than their original cost and current performance may be lower than the performance quoted.  For performance data current to the most recent month end, please call 1‐
866‐947‐7000. Total annual fund operating expenses for Institutional Class shares are 1.15%.  Total annual fund operating expenses for Investor Class shares are 1.40%. Total returns assume reinvestment of 
dividends and capital gains distributions at net asset value when paid. Returns greater than one year are average annual total returns. Investor Class shares charge up to a 0.25% annual shareholder service fee.  The 
Fund imposes a redemption fee of 2% on the value of shares redeemed less than 60 days after purchase. Your return will be lower if a redemption fee applied to your account. The MSCI Emerging Markets Index 
benchmark is a free float‐adjusted market capitalization index, designed to measure equity market performance of emerging markets, consisting of 24 emerging country indices.  The Index is gross of withholding 
taxes, assumes reinvestment of dividends and capital gains, and assumes no management, custody, transaction or other expenses. It is not possible to invest directly in an index.
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2018 2017 2016 2015 2014 2013 2012 2011 2010 2009 2008 2007 2006
Tucson (Gross) ‐18.53 31.30 2.09 ‐1.89 ‐4.46 27.82 24.14 ‐10.24 14.08 37.37 ‐42.83 9.82 28.23

Tucson (Net) ‐18.83 30.80 1.53 ‐2.53 ‐5.08 26.97 23.31 ‐10.84 13.31 36.44 ‐43.22 9.10 27.38

Linked ACWI ex US (Gross) ‐13.77 27.77 3.33 ‐0.39 ‐4.48 23.29 17.90 ‐11.73 8.21 32.46 ‐43.06 11.63 26.86

Linked ACWI ex US Value (Gross) ‐13.44 23.35 7.27 ‐5.22 ‐4.92 23.59 18.43 ‐11.65 3.81 35.06 ‐43.68 6.49 31.05
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Inception Date: 06/30/2007

Month
Since

Inception5 Years3 Years1 Year
Year to

Date 10 Years7 Years

2.60 13.73 -6.05 3.462.79 9.986.708.12International Opportunities (Gross)

2.57 13.59 -6.38 3.102.42 9.596.327.74International Opportunities (Net)

2.72 13.44 -2.75 2.103.31 8.245.848.61MSCI ACWI ex US (Gross)

Returns are in USD. Annualized for periods greater than one year.  See end of presentation for important disclosures.  This information supplements the attached composite presentation. Past performance is not
an indication of future results.

Performance
COMPOSITE PERFORMANCE  for the periods ended April 30, 2019
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International  Opportunities

Allocation Process – Proven Track Record of Value Added
Representative Account

June 2007 (Inception) – April 2019

Source: Factset, MSCI, Causeway Analytics
The allocation effect is calculated as the difference in total return between the representative account’s DM/EM allocation and that of the benchmark. In each case, the total return is calculated by
adding (the product of the DM percentage exposure and the return of the MSCI World ex-US Index) to (the product of the EM percentage exposure and the return of the MSCI Emerging Markets
Index).
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Cumulative Allocation Effect (bps) (RHS)
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8671266

47101564

Tucson EM:  EM Wtd Avg Market Cap=$63.8bn

MSCI Emerging Markets in USD:  Wtd Avg Market Cap=$56.5bn

Quantile 1 ($490.7 - $13.3) Quantile 3 ($6.7 - $4.2) Quantile 4 ($4.2 - $2.6) Quantile 5 ($2.6 - $0.4)Quantile 2 ($13.3 - $6.7)

SMALLER CAP STOCKSMID CAP STOCKSLARGE CAP STOCKS

Excludes cash and ETFs.  Emerging markets portion of the Portfolio.  Quintiles calculated by reference to MSCI Emerging Markets Index plus Portfolio's emerging markets holdings.

EM Market Cap Exposure
as of April 30, 2019
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Ellen Lee

Ms. Lee is a director and fundamental portfolio manager at Causeway and is responsible for investment research in the global consumer, utilities,
and energy sectors. Prior to the current role, she also covered transportation and autos. She joined the firm in August 2007 and has been a
portfolio manager since January 2015.

During the summer of 2006, Ms. Lee interned at Tiger Asia, a long short equity hedge fund focused on China, Japan, and Korea. From 2001 to 2004,
Ms. Lee was an associate in the mergers and acquisitions division of Credit Suisse First Boston in Seoul, where she advised Korean corporates and
multinational corporations. From 1999 to 2000, she was an analyst in the mergers and acquisitions division of Credit Suisse First Boston in Hong
Kong.

Ms. Lee earned a BA in business administration from Seoul National University and an MBA from the Stanford Graduate School of Business. She
currently serves on the audit and investment committee at the Center for Early Education in West Hollywood.

FUNDAMENTAL PORTFOLIO MANAGER

Taylor Alan-Lee, CFA

Mr. Alan-Lee is a client service relationship manager at Causeway. He joined the firm in January 2018 and his responsibilities include servicing
institutional clients in the United States and Canada. Mr. Alan-Lee also works closely with the portfolio management team to develop client
communications and investment content.

Prior to joining Causeway, Mr. Alan-Lee was a vice president account manager at PIMCO, responsible for servicing institutional client relationships.
Mr. Alan-Lee began his career in the financial services industry in 2008 as an analyst in PIMCO’s account management group.

Mr. Alan-Lee earned a BA in economics from Dartmouth College and an MBA from The Wharton School at the University of Pennsylvania. Mr. Alan-
Lee is a CFA charterholder.

RELATIONSHIP MANAGER

Biographies
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Tucson Supplemental 
Retirement System 

1st Quarter 2019 Market Update 

May 23, 2019 

Gordie Weightman, CFA 
Senior Vice President 

Paul Erlendson 
Senior Vice President 



1 Knowledge. Experience. Integrity. First Quarter 2019 

U.S. Economy 

●The advance estimate of first quarter 2019 GDP 
came in at 3.2% (annualized) 
– State and local government spending, inventory investment 

and net exports supported growth 
– This figure is up from 2.2% in the fourth quarter 

●Labor market remains healthy, but volatile 
– On average, over 175,000 jobs were added on a monthly 

basis in the first quarter. However, job growth was highly 
inconsistent; reaching a high in January of over 300,000 jobs 
and a low in February of 33,000 

– Unemployment registered at a healthy 3.8% in March 
– 283,000 jobs were added in April and the unemployment rate 

fell to 3.6%. 

●Moderate inflation 
– As of March, the CPI rose 1.9% over the trailing 12 months, 

while core CPI grew 2.0% over the same period 

●The Fed has provided more dovish guidance for 2019 
– The Federal Funds target range remains at 2.25% to 2.50% 
– The Fed indicated that is unlikely to raise rates in 2019 and 

plans to end quantitative tightening in September, earlier 
than previously expected 

 

 

 

March 31, 2019 
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Source: Bureau of Economic Analysis 

Source: Bureau of Labor Statistics 



2 Knowledge. Experience. Integrity. First Quarter 2019 

The Fed Changed Rhetoric 



3 Knowledge. Experience. Integrity. First Quarter 2019 

Asset Class Performance 

for Periods Ended March 31, 2019
Periodic Table of Investment Returns

S&P:500

13.6%

S&P:500

9.5%

S&P:500

13.5%

S&P:500

10.9%

S&P:500

15.9%

S&P:500

6.0%

Blmbg:Aggregate

2.9%

Blmbg:Aggregate

4.5%

Blmbg:Aggregate

2.0%

Blmbg:Aggregate

2.7%
Blmbg:Aggregate

3.8%

Blmbg:Aggregate

4.7%

3 Month T-Bill

0.6%

3 Month T-Bill

2.1%

3 Month T-Bill

1.2%

3 Month T-Bill

0.7%

3 Month T-Bill

0.4%
3 Month T-Bill

1.9%

Russell:2000 Index

14.6%

Russell:2000 Index

2.0%

Russell:2000 Index

12.9%

Russell:2000 Index

7.1%

Russell:2000 Index

15.4%

Russell:2000 Index

8.4%

MSCI:EAFE

10.0%

MSCI:EAFE

(3.7%)

MSCI:EAFE

7.3%

MSCI:EAFE

2.3%

MSCI:EAFE

9.0%

MSCI:EAFE

3.9%

MSCI:EM Gross

10.0%
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(7.1%)
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11.1%
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4 Knowledge. Experience. Integrity. First Quarter 2019 

U.S. Equity Market 

●The S&P 500 Index appreciated 13.6% in 
the first quarter 
– Each month in the quarter registered positive 

growth for the index, with the strongest 
performance in January 

– Technology was the strongest performing sector 
at +19.9%, while Health Care was the weakest 
despite gaining 6.6% 

– Growth outperformed Value in the first quarter 
– R1000 Growth climbed 16.1% in the first quarter, 

while R1000 Value grew by 11.9% 

●Mid caps outperformed in the first quarter, 
followed by small caps and finally, large 
caps 
– Last quarter, the R1000  was up 14.0% vs. the 

R2000 which rose 14.6% 

March 31, 2019 

Large Cap Equity Quarter
Last

Quarters
Last 2

Year
Last

Years
Last 3

Years
Last 5

Years
Last 10

Russell 1000 Index 14.00 -1.76 9.30 13.52 10.63 16.05
Russell 1000 Growth 16.10 -2.34 12.75 16.53 13.50 17.52
Russell 1000 Value 11.93 -1.19 5.67 10.45 7.72 14.52
Mid Cap Equity
Russell Midcap Index 16.54 -1.38 6.47 11.82 8.81 16.88
Russell Midcap Growth 19.62 0.49 11.51 15.06 10.89 17.60
Russell Midcap Value 14.37 -2.73 2.89 9.50 7.22 16.39
Small Cap Equity
Russell 2000 Index 14.58 -8.56 2.05 12.92 7.05 15.36
Russell 2000 Growth 17.14 -8.22 3.85 14.87 8.41 16.52
Russell 2000 Value 11.93 -8.97 0.17 10.86 5.59 14.12



5 Knowledge. Experience. Integrity. First Quarter 2019 

S&P 500 Calendar Year Returns and Intra-Year Peak to Trough Performance  
March 31, 2019 



6 Knowledge. Experience. Integrity. First Quarter 2019 

21.1% 

14.4% 

13.2% 
10.4% 

10.1% 

9.1% 

6.5% 

5.1% 

3.6% 3.2% 3.0% 

Economic Sector Exposure (Russell 3000) 
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8.2% 

8.9% 

11.5% 

11.6% 

11.7% 

14.0% 

14.0% 

14.7% 

16.7% 

16.7% 

17.3% 

20.8% 

Health Care

Financials

Utilities

Materials

Cons Staples

Communication Services

Russel 3000

Cons Disc

Energy

Industrials

Real Estate

IT

Quarterly Returns (Russell 3000) 

U.S. Equity Returns 

●The Russell 1000 Index rose 14.0% in the first quarter. Gains were driven by the IT sector (+20.7%), followed 
closely by Real Estate (+17.3%) and Industrials (+17.2%).  

●The Russell 2000 Index climbed 14.6% in the first quarter. Similarly, IT (+22.5%) was the strongest performing 
sector, with Energy (+19.9%) and Real Estate (+17.6%) close behind. 

 

 

March 31, 2019 



7 Knowledge. Experience. Integrity. First Quarter 2019 
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MSCI EAFE Sector Returns 

International Equity Returns  
March 31, 2019 

● International equity markets performed well in the first 
quarter. Most regions experienced double-digit 
growth, while Japan trailed at +6.7%. 

● IT and Real Estate led performance from a sector 
perspective, while Communication Services lagged. 

●The dollar appreciated against both the euro and the 
yen in the first quarter, while the British pound 
appreciated 2.3% against the dollar. 

 

MSCI:ACWI ex US

MSCI World ex USA

MSCI:EM

MSCI Europe

MSCI Japan

MSCI Pacific ex Japan

Regional Quarterly Performance (U.S. Dollar)
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8 Knowledge. Experience. Integrity. First Quarter 2019 

Equity Valuations 
As of March 31, 2019 



9 Knowledge. Experience. Integrity. First Quarter 2019 

Bloomberg Barclays Aggregate

Bloomberg Barclays Treasury

Bloomberg Barclays Agency

Bloomberg Barclays CMBS

Bloomberg Barclays ABS

Bloomberg Barclays MBS

Bloomberg Barclays Credit

Bloomberg Barclays Corp High Yield

Bloomberg Barclays TIPS

Total Returns

2.94%

2.11%

1.81%

3.24%

1.48%

2.17%

4.87%

7.26%

3.19%

Fixed Income 
March 31, 2019 

●As the Federal Reserve struck a more dovish tone, government bond yields fell across the maturity spectrum. 

●The spread between the 3-month and 10-year briefly inverted towards the end of March, but closed the period at a 
positive one bp spread.  

● In this falling rate environment, the Bloomberg Aggregate Index gained 2.9%. 

●High yield bonds outperformed other sectors as risk assets came back into favor in the first quarter. The 
Bloomberg Corporate High Yield index appreciated 7.3% during the quarter. 

Source: Bloomberg Source: U.S. Department of the Treasury 
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10 Knowledge. Experience. Integrity. First Quarter 2019 

Rolling 1 Year Returns
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NCREIF Total Index Returns by Property Typ
Quarter Ended March 31, 2019
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Hotels 0.44
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1.80
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NCREIF Total Index Returns by Geographic Are
Quarter Ended March 31, 2019
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Mideast 1.40
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Total
1.80

2.04
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Real Estate Overview 
March 31, 2019 



March 31, 2019

Tucson Supplemental Retirement

System

Investment Measurement Service

Quarterly Review

Information contained herein includes confidential, trade secret and proprietary information. Neither this Report nor any specific information contained herein is

to be used other than by the intended recipient for its intended purpose or disseminated to any other person without Callan’s permission. Certain information

herein has been compiled by Callan and is based on information provided by a variety of sources believed to be reliable for which Callan has not necessarily

verified the accuracy or completeness of or updated. This content may consist of statements of opinion, which are made as of the date they are expressed and

are not statements of fact. This content is for informational purposes only and should not be construed as legal or tax advice on any matter. Any decision you

make on the basis of this content is your sole responsibility. You should consult with legal and tax advisers before applying any of this information to your

particular situation. Past performance is no guarantee of future results. For further information, please see Appendix for Important Information and Disclosures.



May 2019    Callan LLC 

Tucson Supplemental Retirement System 
Executive Summary for Period Ending March 31, 2019 

 
Asset Allocation 
 

 
 
 
Total Fund Performance 
Returns for Periods Ended March 31, 2019 

  
Last  

Quarter 
Last  
Year 

Last  
3 Years 

Last  
5 Years 

Last  
10 Years 

Total Fund Gross 8.67% 3.86% 10.14% 7.64% 11.63% 
Total Fund Net 8.64% 3.52% 9.50% 7.07% 11.04% 
Total Fund Benchmark* 8.38% 3.98% 8.13% 6.57% 10.72% 
            
Returns for Fiscal Years Ended June 30th  

  2019 2018 2017 2016 2015 

Total Fund Gross 3.09% 9.81% 14.77% 2.33% 4.63% 
Total Fund Net 2.84% 8.77% 14.26% 1.89% 4.17% 
Total Fund Benchmark* 3.02% 7.96% 12.04% 1.82% 4.34% 

 
* Current Quarter Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF NFI-ODCE Val Wt Gr, 8.0% 
Russell 2500 Index and 5.0% CPI-W+4.0%. 

 
Recent Developments 
 Foster Corwith announced his intentions to resign in June 2019 as Portfolio Manager of the 

Causeway International Opportunities product. The departure appears to be amicable, with Mr. 
Corwith expressing a desire to spend more time with his family. He has been a PM on the 
Fundamental Research team for 12 years covering the Industrials and Consumer clusters. Mr. 
Corwith’s responsibilities will be absorbed by the rest of the team, with Ellen Lee taking the lead on 
his research coverage. The research team typically has two PM’s per industry cluster with 
overlapping responsibilities across team members.  



May 2019    Callan LLC 

 American Century International Small Cap recently announced the departure of investment analyst 
Maneesh Singhal in order to pursue other opportunities. Mr. Singhal has been with the firm for four 
years covering Europe and Asia Pacific regions. Responsibilities will shift to Vital Magnin and Pratik 
Patel, both of whom share coverage with Mr. Singhal over the respective regions. The firm is actively 
seeking a replacement for the position. 
 

 Standard Life Aberdeen announced that it will be transitioning from a co-Chief Executive structure to 
a single CEO effective March 13th, 2019. Keith Skeoch has been named the sole CEO, while Martin 
Gilbert has become the Vice Chairman of Standard Life Aberdeen and Chairman of Aberdeen 
Standard Investments. Martin Gilbert will focus primarily on strategic client relationships and 
relinquish his day-to-day responsibilities of running the firm. 

 
 
Organizational Announcements 
 NA 
 
Active Manager Performance 
  Peer Group Ranking 
Fund Last Year Last 3 Years Last 5 Years 
PIMCO Stocks Plus 43 41 44 
T. Rowe Price Large Cap Growth 36 4 9 
Champlain Mid Cap 2 3 2 
FIAM Small Cap 35 44 29 
Causeway International Opportunities** 81 37 79 
Aberdeen EAFE Plus 25 34 89 
American Century Int'l Small Cap 85 [32] [71] 
PIMCO Fixed Income 2 1 1 
JP Morgan Strategic Property Fund 97 83 84 
JP Morgan Income and Growth Fund 92 84 82 
* Brackets indicate actual performance linked with manager composite 
** Transitioned from International Value to International Opportunities in May 2016 

 
 Aberdeen EAFE Plus outperformed the benchmark by 46 basis points gross of fees in the first quarter 

and ranked in the 48th percentile among peers. The manager’s asset allocation decisions detracted 
from relative performance, while stock selection was accretive. Stock selection in Japan and Europe 
were notable contributors to excess returns, while stock selection in Asia Pacific ex-Japan and an 
underweight Canada position both detracted. By sector, consumer discretionary and communication 
services contributed positively, while energy and consumer staples detracted from relative returns. 
TSRS has been invested for six and three quarters years and the portfolio produced a +4.41% 
annualized gross of fee return versus +6.14% for the benchmark over that period. The EAFE Plus 
Commingled Fund has experienced a significant decline in assets under management over the past 
several years and Callan continues to monitor asset flows closely. The decline in assets is largely 
explained by difficult relative performance and the merger with Standard Life in 2017.  

 

 
Gordon Weightman, CFA   Paul Erlendson    
Senior Vice President    Senior Vice President    
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Down for Now, but 

It’s Just a ‘Gully’

PRIVATE EQUITY

Almost every private 

equity transaction 

measure in the irst 
quarter was down substantially, 

with only fundraising dollar volume 

increasing. With the recovery in irst 
quarter equity markets, we expect 

private equity to also shrug-off the 

“gully” as the year progresses. 

Hedge Funds Mixed; 

Some MACs Thrive

HEDGE FUNDS/MACs

The Credit Suisse Hedge 

Fund Index gained 4.0% 

in the irst quarter, and 
the Callan Hedge Fund-of-Funds 

Database Group rose 3.6%. The 

Callan Multi-Asset Class (MAC) 

Style Groups showed positive but 

widely diverging results, with the 

overall group up 6.7%.

DC Index Limps to 

the Finish Line

DEFINED CONTRIBUTION

The Callan DC Index™ 

fell 4.9% in 2018, but it 

outperformed the typical 

Age 45 Target Date Fund for the 

year by over 2 percentage points. 

For the irst time in the history of 
the DC Index, target date funds did 

not experience the largest inlows; 
instead, stable value funds did.

Real Estate Healthy; 

Real Assets Rebound

REAL ESTATE/REAL ASSETS

The NCREIF Property 

Index, a measure of 

U.S. institutional real 

estate assets, gained 1.8% during 

the irst quarter. REITs across the 
globe bounced back. Real assets 

of all varieties enjoyed a strong irst 
quarter, with energy an especially 

big gainer.

Equity Rebound Fuels 

Strong Returns

FUND SPONSOR

After the drop in 

2018, equity markets 

rebounded during the 

irst quarter. Fund sponsors echoed 
that theme, producing strong results 

across the board. Funds continue 

to retain a strong tilt toward growth 

assets, with many citing the need to 

meet funding requirements.

Resilience in the 

Face of Uncertainty

ECONOMY

Investor conidence has 
shifted wildly over the 

past six months. Markets 

swooned in the fourth quarter but 

rebounded in the irst. GDP growth 
bounced back as well. Is everything 

ine again? Underneath the good 
news, there are signs we may be at 

the peak of the current cycle.

2
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U.S., Global Stocks 

See Big Bounce Back

EQUITY

U.S. equity markets 

dramatically snapped 

back in the irst quarter, 
driven by the Fed’s unexpected 

dovish comments in January, 

solid corporate fundamentals, and 

low unemployment. Global equity 

markets were up in the irst quarter 
following a sharp sell-off to end 2018.

4
P A G E

Bonds Join the Rally 

in Global Markets

FIXED INCOME 

The irst quarter’s strong 
results recaptured most 

of the loss in the prior 

quarter for riskier U.S. ixed income. 
Developed market sovereign bonds 

rallied in tandem with Treasuries. 

Emerging market bonds also 

rebounded. Positive net inlows into 
the EM universe continued.

8
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Broad Market Quarterly Returns

10.3% 2.9%14.0% 1.5%

U.S. Equity
Russell 3000

U.S. Fixed Income
Bloomberg Barclays Agg

Non-U.S. Equity
MSCI ACWI ex USA

Non-U.S. Fixed Income
Bloomberg Barclays Gbl ex US

Sources: Bloomberg Barclays, FTSE Russell, MSCI
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Resilience in the Face of Uncertainty 

ECONOMY |  Jay Kloepfer
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Investor conidence has shifted wildly over the past six months. 
Anxiety, panic, and gloom pushed equity markets down around 

the globe through the last three months of 2018, culminating 

in one of the worst Decembers in decades. The pessimism 

derailed global interest rate policy. The central banks in the euro 

zone had yet to join the U.S. in reversing years of monetary eas-

ing, and they may now skip this cycle of tightening altogether. 

The Fed pressed “pause” on its own tightening plan in January 

after nine rate hikes. The equity markets then surged during the 

irst quarter of 2019, moving back toward the all-time high set 
last October, and volatility evaporated.

What changed in the fall of 2018 and then in the irst quarter 
of 2019 to cause this whipsaw of sentiment? U.S. GDP growth 
softened in the fourth quarter to a still healthy 2.2%, but then 

notched a surprisingly strong 3.2% increase in the irst quarter. 
This robust gain is a sign of resilience in the face of the fourth 

quarter market swoon and the uncertainty generated by the 

government shutdown in January of this year. The increase also 

reversed a pattern in recent years of inexplicably slower growth 

in irst quarter GDP. The solid GDP report was accompanied 
by a surge in durable goods orders reported in March, strong 

exports, sustained job growth, and of course the reversal of the 

fourth quarter stock market slump.

All of the sudden, everything is ine again. Or is it? Underneath 
all the good news, there are signs that we may be at the peak 

of the current economic cycle. More than half of the robust irst 
quarter GDP gain came from net exports and inventory accu-

mulation. Greater investment in inventories now, which adds to 

GDP, means less investment in the future. Exports rose and 

imports slumped; both are positive contributions to GDP but 
neither may be sustainable. Final sales to domestic purchasers, 

which excludes both trade and inventory building, rose at a more 

modest 1.4% rate, down from a 2.1% gain in the fourth quarter. 

Personal consumption inched up 1.2%, less than half the growth 

rate enjoyed over the year in 2018. To be fair, the weakness in 

these quarterly data appears to have been concentrated at the 

start of the year, and the reports for many indicators showed a 

big bounce in March.

On the positive side of the ledger, the government shutdown 

in January had a temporary effect, shifting the timing of activity 

and employment, but the net impact should be minimal. The 

job market saw a sharp drop in February, to just 33,000 new 

jobs, only to see a snap back to 196,000 in March. The average 

gain for the irst three months was 180,000, lower than the aver-
age for last year but substantially above the bellwether mark 
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U.S. ECONOMY (Continued)

The Long-Term View  

2019

1st Qtr

Periods ended Dec. 31, 2018

Index Year 5 Yrs 10 Yrs 25 Yrs

U.S. Equity

Russell 3000 14.04 -5.24 7.91 13.18 9.04

S&P 500 13.65 -4.38 8.49 13.12 9.07

Russell 2000 14.58 -11.01 4.41 11.97 8.28

Non-U.S. Equity

MSCI EAFE 9.98 -13.79 0.53 6.32 4.63

MSCI ACWI ex USA 10.31 -14.20 0.68 6.57 --

MSCI Emerging Markets 9.93 -14.57 1.65 8.02 --

MSCI ACWI ex USA Small Cap 10.26 -18.20 1.96 10.02 --

Fixed Income

Bloomberg Barclays Agg 2.94 0.01 2.52 3.48 5.09

90-Day T-Bill 0.60 1.87 0.63 0.37 2.55

Bloomberg Barclays Long G/C 6.45 -4.68 5.37 5.88 6.82

Bloomberg Barclays Gl Agg ex US 1.52 -2.15 -0.01 1.73 4.39

Real Estate

NCREIF Property 1.80 6.72 9.33 7.49 9.34

FTSE Nareit Equity 16.33 -4.62 7.90 12.12 9.76

Alternatives

CS Hedge Fund 3.99 -3.19 1.66 5.10 7.27

Cambridge PE* -0.53 10.61 11.94 13.76 15.20

Bloomberg Commodity 6.32 -11.25 -8.80 -3.78 2.03

Gold Spot Price 1.34 -2.14 1.28 3.78 4.85

Inlation – CPI-U 1.18 1.91 1.51 1.80 2.20

*Data for most recent period lags by a quarter. Data as of  December 31, 2018. 

Sources: Bloomberg, Bloomberg Barclays, Bureau of  Economic Analysis, Credit 

Suisse, FTSE Russell, MSCI, NCREIF, Standard & Poor’s, Reinitiv/Cambridge

Recent Quarterly Economic Indicators

1Q19 4Q18 3Q18 2Q18 1Q18 4Q17 3Q17 2Q17

Employment Cost–Total Compensation Growth 2.8% 2.9% 2.8% 2.8% 2.7% 2.6% 2.5% 2.4%

Nonfarm Business–Productivity Growth 3.6% 1.3% 1.9% 2.9% 0.7% -0.3% 2.3% 1.7%

GDP Growth 3.2% 2.2% 3.4% 4.2% 2.2% 2.3% 2.8% 3.0%

Manufacturing Capacity Utilization 76.6% 77.0% 76.9% 76.4% 76.1% 75.8% 74.9% 75.2%

Consumer Sentiment Index (1966=100)  94.5  98.2  98.1  98.3  98.9  98.4  95.1  96.4

Sources: Bureau of  Economic Analysis, Bureau of  Labor Statistics, Federal Reserve, IHS Economics, Reuters/University of  Michigan

of 100,000 per month required to keep the economy growing. 

Manufacturing employment in the U.S. declined in the irst quar-
ter, despite the residual strength in capital goods orders. While 

both the Markit manufacturing and services PMIs slipped in the 

irst quarter, they remain above readings of 50, the dividing line 
between expansion and contraction. Of particular interest is 

the eye-catching rebound in China’s manufacturing PMI, which 

jumped from a borderline reading of 50 to 58 in March.

The narrative has changed sharply since the nadir of 

December 2018. The stock market slump reversed, credit 

spreads have narrowed, and the potential for the yield curve 

to steepen has returned. The rebound in GDP and durable 

goods orders in March, the resilience of the job market, and 

the gain in net exports reinforce the perception that we are 

poised to see economic growth reaccelerate in the second 

quarter. Not all the indicators suggest good news, however. 

Oil prices have rebounded, driving up gasoline prices and 

crimping household disposable income. Home price gains, 

which have an attendant wealth effect typically more wide-

spread and powerful than the wealth effect from the equity 

market, are slowing. Finally, the continuing strength of the 

dollar adds to the headwinds facing manufacturing.

Trade and trade policy dominates headlines, but it is worth 

noting that the impact of trade in the U.S. is far lower than in 

most of our trading partners, both developed and emerging. 

One measure is the trade-to-GDP ratio, the sum of exports 

and imports as a percentage of GDP. (Note that exports add 

to GDP while imports subtract from GDP, but the sum of their 

share of GDP is a reasonable measure of the impact of total 

trade activity on an economy.) Exports and imports include 

both goods and services. Trade has certainly become a larger 

component of U.S. GDP over time, with exports rising from 7% 

in 1985 to 12.3% in 2018 while imports rose from 9% to 15.5%. 

Trade activity now involves 27.8% of U.S. GDP. By compari-

son, the World Bank calculates that trade accounts for 37.8% 

of China GDP, 62.5% for the U.K., 77.6% for Mexico, and 87% 

for Germany. 
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Equity Rebound Fuels Returns

FUND SPONSOR 

 – A quarterly rebalanced 60% S&P 500/40% Bloomberg 

Barclays Aggregate portfolio rose 7.5% over the one-year 

period ending March 31, topping all major fund sponsor 

categories. The Callan Total Fund Sponsor Database 

Group rose 3.8% over that same period. 

 – Both U.S. and non-U.S. equity markets fell during 2018 but 

rebounded during the irst quarter of 2019. Fund sponsors 
echoed that theme, producing strong results across the 

board, topped by nonproits (+8.7%). 
 – Over longer periods, fund sponsor returns were roughly 

in line with the equity-ixed income mix, with the Total 
Fund Sponsor Group gaining 6.5% over the last 15 years 

compared to 6.9% for the 60-40 index.

 – Current equity exposure levels may cause concern among 

sponsors, leading some to seek further diversiication 
opportunities, including diversifying cap-weighted equity with 

factor strategies and employing more conservative equity.

 – Many sponsors’ current strategic positioning remains 

unchanged but is actively monitored. Key questions being 

considered include:

• What is the role of ixed income in a total return portfolio?
• As cost pressure continues to drive passive 

implementation, how should passive strategies be 

employed across asset classes?

0%

2%

4%

6%

8%

10%

  Public Corporate Nonprofit Taft-Hartley
  Database Database Database Database

 10th Percentile  9.8 9.9 10.3 9.3

 25th Percentile  8.8 9.1 9.5 8.7

 Median  8.1 8.0 8.7 8.0

 75th Percentile  7.4 7.0 7.8 7.3

 90th Percentile  6.6 5.2 6.2 6.7

Callan Fund Sponsor Returns for the Quarter

Source: Callan

U.S. Fixed 

Non-U.S. Fixed

Real Estate

Hedge Funds

Other Alternatives

Cash

Balanced

U.S. Equity

Non-U.S. Equity

Global Equity

2.0%

Public

8.14%*

31.3%

17.1%
27.8%

2.1%

7.4%

1.1%

2.3%

8.2%

1.5%

Nonprofit

8.69%*

34.0%

18.0%

21.2%

2.4%

0.3%

5.2%

2.8%

10.4%

3.2%

Taft-Hartley

8.01%*

1.2%

Corporate

8.01%*

1.3%

2.5% 0.7%

35.7%

28.1%

11.7%

0.7%

3.5%

12.1%

3.7%

12.8%

2.6%

23.3%

43.4%

3.6%

0.9%

4.5%

3.5%

2.4%

3.1%

Callan Fund Sponsor Average Asset Allocation

*Latest median quarter return

Note: charts may not sum to 100% due to rounding

Source: Callan

 – Plans continue to retain a strong tilt toward growth assets 

(at least 70% in some cases and as high as 90% in 

others), with many plans citing the need to meet funding 

requirements. This has coincided with a reined deinition 
of growth to include high yield, convertibles, low-volatility 

equity, hedge funds, multi-asset class strategies, and 

option-based strategies.
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FUND SPONSOR (Continued)

Source: Callan. Callan’s database includes the following groups: public deined beneit, corporate deined beneit, nonproits, and Taft-Hartley plans. Approximately 10% to 

15% of  the database constituents are Callan’s clients. All database group returns presented gross of  fees. Past performance is no guarantee of  future results. Reference to 

or inclusion in this report of  any product, service, or entity should not be construed as a recommendation, approval, ailiation, or endorsement of  such product, service, or 

entity by Callan.

 – Sponsors face continued fee pressure. Fund sponsor 

clients are focusing on fee studies, reviews of institutional 

vehicles, the addition of advisory services and/or vendor 

reviews, and evaluations of the fund structure lineup.

 – Sponsors face challenges in setting capital market 

expectations in a volatile market environment. Where 

should they start? What is the time horizon? Does valuation 
matter? At what interest rate? Discipline in the face of 
uncertainty is dificult. In addition, interest rate volatility 
wreaks havoc with liability-driven investing glidepaths.

 – The irst quarter is the season for asset-liability reviews. 
Among the subjects being discussed:

• Proper time horizon for the return on assets (ROA) for 

a public plan

• Tension between 10-year assumptions and “equilibrium” 

assumptions

• Concern about high risk exposure but resistance to 

de-risking when a shorter horizon ROA is less than the 

public plan’s ROA

 – Corporate plans moving down de-risking glidepaths are 

reconsidering their equity structures. Growth exposure is 

typically concentrated in public equity. The focus is often 

on cost, full diversiication to equity beta in the context of 
liability-driven investing, implementation, and whether 

equity is the place to spend any active management budget.

 – These same corporate plans are examining their ixed 
income structures at both the current point in time and as 

they prepare to further de-risk once they move down their 

glidepaths. Plans expect to move from off-the-shelf, long 

government/credit exposures to custom portfolios that 

match their interest rate and credit spread exposures.

Callan Database Median and Index Returns* for Periods ended March 31, 2019

Fund Sponsor Quarter Year 3 Years 5 Years 10 Years 15 Years

Public Database 8.14 3.97 8.60 6.14 9.99 6.54

Corporate Database 8.01 3.83 7.82 5.79 9.92 6.56

Nonproit Database 8.69 3.28 8.51 5.68 9.89 6.56

Taft-Hartley Database 8.01 4.52 8.54 6.62 10.05 6.49

All Funds 8.26 3.83 8.39 5.99 9.95 6.54

Large (>$1 billion) 7.50 4.06 8.57 6.27 10.13 6.79

Medium ($100mm - $1bn) 8.26 3.85 8.40 6.01 9.92 6.44

Small (<$100 million) 8.55 3.68 8.24 5.77 9.76 6.37

*Returns less than one year are not annualized.
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U.S. Equities

Equity markets dramatically snapped back in the irst quarter, 
driven by the Fed’s unexpected dovish comments in January, 

solid corporate fundamentals, and low unemployment.

Large Cap  ►  S&P 500: +13.6%  |  Russell 1000: +14.0%

 – All sectors delivered double-digit gains with the exception of 

Financials (+8.6%) and Health Care (+6.6%).
 – Consumers remain in good shape, with household debt 

service as a percentage of disposable income at the lowest 

level in decades.

 – The risk-on market was highlighted by low quality (S&P 

ratings B or lower) outperforming high quality (B+ or higher) 
by 440 basis points.

 – Surprisingly, Utilities and REITs produced double-digit 

returns; investors sought yield in the face of a lattening yield 
curve and the end to rate hikes in the irst quarter.

Small Cap  ►  Russell 2000: +14.6%  |  Russell 2000 Growth: 

+17.1%  |  Russell 2000 Value: +11.9%

 – Within the Russell 2000 Growth Index, the three largest 

sectors (Health Care, Consumer Discretionary, and 

Technology) surged 19%, 17%, and 23%, respectively. 

Software and biotechnology both posted 25% gains in 

the quarter; combined they are more than 23% of the 
benchmark weight.

 – Inluenced by excessive fourth quarter tax-loss selling, the 
market experienced a strong “January effect”—where last 

year’s losers became January 2019’s winners.

Global Equity 

Growth vs. Value  ►  Russell 1000 Growth: +16.1%  |  Russell 

1000 Value: +11.9%

 – The sharp change in Fed rhetoric inluenced the stronger 
performance of growth stocks over value stocks during the 

quarter. Investors favored companies with stronger earnings 

prospects to counter a softer economic environment.

 – Technology produced strong results, while the outlook for 

Financials weakened as the yield curve lattened.

UtilitiesReal EstateMaterialsInformation

Technology

IndustrialsHealth

Care

FinancialsEnergyConsumer

Staples

Consumer

Discretionary

Communication

Services

14.0%
15.7%

12.0%

16.4%

8.6%
6.6%

17.2%

19.9%

10.3%

17.5%

10.8%

Quarterly Performance of Industry Sectors 

Source: Standard & Poor’s
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U.S. Equity: Quarterly Returns 
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Sources: FTSE Russell and Standard & Poor’s

Sources: FTSE Russell and Standard & Poor’s
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Interest rate-sensitive Financials (+6.9%) and Utilities 
(+9.0%) trailed the broad index.

 – Factor performance favored growth (historical and projected) 

while value factors were generally negative.    

                  Emerging Markets  ►  MSCI Emerging Markets Index: +9.9%

 – In a big reversal from the fourth quarter, China led emerging 

markets with MSCI China gaining 17.7% and MSCI China 

A up 30.9%. 

 – Trade talks continue but positive indications for a deal 

buoyed markets; uncertainty on the outcome remains.
 – Asian Information Technology rebounded nicely with 

Chinese IT (+27.6%) leading the sector. An improving 
outlook on Chinese consumption positively inluenced EM 
Consumer Discretionary (+20.8%), which was the top-
performing sector.

 – Growth led value with MSCI Emerging Markets Growth 

gaining 12.0% and EM Value up 7.8%. 

Non-U.S. Small Cap  ►  MSCI World ex USA Small Cap: 

+10.9%  |  MSCI EM Small Cap: +7.8%

 – Within developed markets, small cap performed in line with 

large cap.

 – EM Small Cap trailed EM as MSCI China Small Cap has 

less exposure to IT, which led the risk-on rally.

Non-U.S./Global Equity

Global equity markets were positive in the irst quarter following 
a sharp sell-off to end 2018. Investors resumed a risk-on outlook 

as central banks telegraphed more accommodative positioning. 

Delayed outcomes regarding U.S./China trade talks and Brexit 

negotiations allowed markets to stabilize, although uncertain 

outcomes remain a future risk.

Developed  ►  MSCI EAFE: +10.0%  |  MSCI Europe: +10.8%  

|  MSCI World ex USA: +10.4%  | MSCI Japan: +6.7%  

 – Developed markets rallied as central banks around the world 

expressed more accommodative paths with interest rates 

and quantitative easing.

 – Brexit negotiations continue and a “no-deal” Brexit remains 

a possibility, but with an extended deadline. The potential for 

investment paralysis drags on.

 – European PMI continued to deteriorate, falling to 47.7 in 

March from 49.4. 

 – The currency effect was mixed as the U.S. dollar rose 

against the euro and yen, by 1.8% and 0.9%, but fell against 

the British pound by 2.3% as a delay in Brexit allowed for a 

temporary bounce.

 – EAFE sector performance was mixed. Information Technology 

(+15.3%) and Materials (+13.2%) led economically sensitive 
sectors; Consumer Staples (+12.4%) led defensive sectors. 

GLOBAL EQUITY (Continued)
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10.3%
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10.9%
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10.0%

11.9%
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9.9%
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12.2%
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12.5%

MSCI Emerging Market Small Cap 7.8%

Non-U.S. Equity: Quarterly Returns (U.S. Dollar) Non-U.S. Equity: One-Year Returns (U.S. Dollar)

Source: MSCI Source: MSCI



8

Global Fixed Income

U.S. Fixed Income

Risk markets sharply reversed from the fourth quarter sell-off 

supported by the Fed’s unexpected dovish comments, solid 

U.S. economic growth data, and tempered concern over a 

slowing China. This quarter’s strong results recaptured most of 

the loss experienced in the prior quarter by riskier bonds. 

 

U.S. Fixed Income  ►  Bloomberg Barclays US Agg: +2.9%

 – U.S. Treasuries rose 2.1% as the yield curve shifted lower 

across maturities as growth and inlation expectations 
declined.

 – The shape of the yield curve did not materially change during 

the quarter. The yield differential between the 10-year and 

2-year key rates remained positive and traded around a 

range of +12 to +20 bps. However, the front-end of the curve 
inverted, with the 5-year offering less yield than the 2-year.

 – TIPS outperformed nominal Treasuries as the Fed’s 

balanced stance and unexpected wage pressures stoked 

higher inlation expectation.

Investment-Grade Corporates  ►  Bloomberg Barclays 

Corporate (Inv. Grade): +5.1%

 – Credit spreads rallied on the back of a softer Fed stance, 

positive economic news, and better than expected 

corporate earnings.

 – Net new corporate issuance during the irst quarter of $117 
billion was roughly on par with a year ago. 

 – Surprisingly, Aaa-rated corporates (+5.0%) outperformed 
Aa- (+3.7%) and single A-rated issuers (+4.7%). BBB-rated 
issuers were the best performers (+5.7%).

High Yield  ►  Bloomberg Barclays Corporate HY: +7.3%

 – Given the risk-on environment, below-investment grade 

issuers were the best performers, aided by strong asset 

inlows.
 – Ba/B sectors (+7.2%) marginally outpaced CCC by 6 bps; 

this was an unusual occurrence given that the dispersion 

between high-quality and low-quality is typically wide during 

these periods of absolute returns.

U.S. Treasury Yield Curves

0%

1%

2%

3%

4%

Maturity (Years)

December 31, 2018March 31, 2019 March 31, 2018

302520151050

Source: Bloomberg

U.S. Fixed Income: Quarterly Returns

U.S. Fixed Income: One-Year Returns

Bloomberg Barclays US TIPS

6.5%

3.8%

2.3%

1.2%

3.3%

7.3%

3.2%

2.9%

Bloomberg Barclays Gov/Credit 1-3 Yr

Bloomberg Barclays Interm Gov/Credit

Bloomberg Barclays Aggregate

Bloomberg Barclays Long Gov/Credit

Bloomberg Barclays Universal

CS Leveraged Loans

Bloomberg Barclays Corp. High Yield

5.2%

3.3%

4.2%

3.0%

4.5%

5.9%

2.7%

4.5%

Bloomberg Barclays Gov/Credit 1-3 Yr

Bloomberg Barclays Interm Gov/Credit

Bloomberg Barclays Aggregate

Bloomberg Barclays Long Gov/Credit

Bloomberg Barclays Universal

CS Leveraged Loans

Bloomberg Barclays Corp. High Yield

Bloomberg Barclays US TIPS

Sources: Bloomberg Barclays and Credit Suisse

Sources: Bloomberg Barclays and Credit Suisse
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Leveraged Loans  ►  CS Leveraged Loans: +3.8%

 – Leveraged loans participated in the rally but lagged both 

longer duration investment grade and high yield corporates. 

The sector was negatively impacted by the Fed’s pause, 

retail outlows, and a slow-developing CLO pipeline.
 – Bank loans have less sensitivity to interest rates but may 

have a similar spread duration proile to that of their high 
yield bond counterparts.

Non-U.S. Fixed Income

Global Fixed Income  ►  Bloomberg Barclays Global 

Aggregate: +2.2%  |  Global Aggregate (hdg): +3.0%

 – Developed market sovereign bonds rallied in tandem with 

Treasuries. The U.S. dollar appreciated modestly versus 

the euro and yen, but lost ground versus the British pound 

and Canadian dollar.

Emerging market debt ($US) ► JPM EMBI Global 

Diversiied: +7.0% | (Local currency) ► JPM GBI-EM Global 

Diversiied: +2.9%
 – Country returns within the EMBI Global Diversiied Index 

were nearly all positive for the quarter. 

 – Turkey (-10.2%) and Argentina (-10.5%) were notable 

underperformers in the local currency index.

 – Positive net inlows into the EM universe continued through 
quarter-end.

Non-U.S. Fixed Income: Quarterly Returns

Non-U.S. Fixed Income: One-Year Returns

JPM GBI-EM Global Diversified

JPM EMBI Global Diversified

1.5%

2.9%

3.0%

2.2%

7.0%

4.9%

5.5%

6.3%

Bloomberg Barclays Global Aggregate

Bloomberg Barclays Global Agg (hdg)

Bloomberg Barclays Global High Yield

Bloomberg Barclays Global Agg ex US

JPM EMBI Gl Div / JPM GBI-EM Gl Div

JPM CEMBI

Bloomberg Barclays Global Aggregate

Bloomberg Barclays Global High Yield

JPM GBI-EM Global Diversified

Bloomberg Barclays Global Agg (hdg)

-7.6%

4.9%

-0.4%

4.2%

-1.8%

5.2%

2.4%

Bloomberg Barclays Global Agg ex US

JPM EMBI Global Diversified

JPM EMBI Gl Div / JPM GBI-EM Gl Div

JPM CEMBI

-4.1%

Sources: Bloomberg Barclays and JPMorgan Chase

Sources: Bloomberg Barclays and JPMorgan Chase

-28 bps

-31 bps

-28 bps

-35 bps

-8 bps

Germany

U.S. Treasury

U.K.

Canada

Japan

Change in 10-Year Global Government Bond Yields

4Q18 to 1Q19

Source: Bloomberg Barclays

GLOBAL FIXED INCOME (Continued)
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Real Estate Stays Strong; Real Assets Show Big Gains

REAL ESTATE/REAL ASSETS |  Munir Iman and David Welsch, CFA

Core Returns Driven by Income

 – The NCREIF Property Index, a measure of U.S. insti-

tutional real estate assets, gained 1.8% during the irst 
quarter. The income return was 1.1%, while appreciation  

contributed 0.7%.

 – Industrial led property sector performance with a gain of  

3.0%. Hotels inished last with a 0.4% increase.
 – Regionally, the West led with a 2.2% return, while the  

Midwest was the worst performer at 1.0%.

 – The NCREIF Open-End Diversiied Core Equity Index, 
representing equity ownership positions in U.S. core real 

estate, rose 1.2% during the irst quarter, with income pro-

viding 0.8% and appreciation 0.4%.

 – U.S. core real estate returns are being driven by income with 

limited appreciation this late in the cycle.

 – Appraisal capitalization rates decreased slightly from 4.34% 

to 4.31% during the irst quarter, and capitalization rates 
measured in active trades ticked up to 5.60% from 5.20%.

 – At quarter end, the 10-year average appraisal capitaliza-

tion rate was 5.20%, and the 10-year average transactions 

capitalization rate was 6.34%. The spread between the two 

measures, which relects pricing expectations between buy-

ers and holders of real estate, stood at 114 basis points.

 – Within the NCREIF Property Index, the vacancy rate for 

U.S. Retail was 7.5% in the irst quarter, the highest in nearly 
two years.

REITs Outperformed Global Equities

 – The FTSE EPRA/Nareit Developed REIT Index, a measure 

of global real estate securities, rose 14.6% during the irst 
quarter, compared to 12.2% for global equities (MSCI ACWI).

 – European REITs returned 11.5% (USD). The FTSE EPRA/

Nareit Asia Index (USD), representing the Asia/Paciic 
region, increased 14.4%.

U.S. Real Estate Securities Bounced Back

 – U.S. REITs, as measured by the EPRA Nareit Equity REITs  

Index, bounced back and gained 16.3%.

 – Infrastructure (+21.4%), Industrial (+21.3%), Timber  
(+21.1%), and Ofice (+20.3%) all led the surge.

 – Self Storage (+9.9%), Health Care (+13.0%), and Retail  
(+14.4%) were the worst-performing sectors yet posted  
positive returns.

Rolling One-Year Returns

-60%

-30%

0%

30%

60%

90%

120%

REIT Style Global REIT StylePrivate Real Estate Database
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Source: Callan
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0.4%

1.6%
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Sector Quarterly Returns by Property Type and Region

Source: NCREIF
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REAL ESTATE (Continued)

NCREIF Transaction and Appraisal Capitalization Rates

Source: NCREIF

Note: Transaction capitalization rate is equal weighted.

NCREIF Capitalization Rates by Property Type

Source: NCREIF

Note: Capitalization rates are appraisal-based.
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Private Real Assets Quarter Year to Date Year 3 Years 5 Years 10 Years 15 Years

Real Estate ODCE Style 1.39 1.39 6.93 7.32 9.67 7.88 7.01

NFI-ODCE (value wt net) 1.20 1.20 6.55 7.01 9.17 7.73 7.17

NCREIF Property 1.80 1.80 6.83 7.07 9.13 8.50 8.81

NCREIF Farmland 0.70 0.70 6.08 6.43 8.20 11.10 14.37

NCREIF Timberland 0.11 0.11 2.61 3.35 4.68 3.76 7.09

Public Real Estate

Global Real Estate Style 15.25 15.25 13.58 6.90 8.19 15.48 8.30

FTSE EPRA Nareit Developed 14.59 14.59 13.27 5.68 6.42 14.00 --

Global ex-U.S. Real Estate Style 13.92 13.92 7.54 8.27 6.47 12.96 8.12

FTSE EPRA Nareit Dev ex US 13.72 13.72 7.69 7.86 5.94 12.46 7.17

U.S. REIT Style 16.75 16.75 19.51 6.60 9.59 19.11 9.35

EPRA Nareit Equity REITs 16.33 16.33 20.86 6.13 9.12 18.28 8.52

Callan Database Median and Index Returns* for Periods ended March 31, 2019

*Returns less than one year are not annualized.

Sources: Callan, FTSE Russell, NCREIF

 – U.S. REITs raised $19.6 billion during the quarter, includ-

ing 23 secondary equity offerings raising $7.3 billion, 6 
preferred equity offering raising $849 million, 28 unsecured  
debt offerings raising $11.4 billion, and zero IPOs. Both 
U.S. and non-U.S. REITs are trading at net asset value.

Real Assets Driven Up, With Energy a Big Gainer

 – Real assets of all varieties enjoyed a strong irst quarter of the 
year, perhaps none more than crude oil as the price of West 

Texas Intermediate rose +30% through the end of March.
 – Energy as a whole (measured by the Bloomberg Commodity 

Energy subindex) was up nearly 16%, while commodities 

broadly produced a more modest positive return in the irst 
quarter (Bloomberg Commodity TR Index: +6.3%) as 
gains in energy and metals were offset by negative returns 

for natural gas and the agriculture complex as a whole 

(Bloomberg Commodity Agriculture subindex: -3.2%).

 – MLPs (Alerian MLP Index: +16.8%) also enjoyed a strong 
start to the year with the yield spread between the Alerian 

Index and the 10-year Treasury remaining fairly wide at 

+500 bps. 
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Private Equity Performance Database (%)  (Pooled Horizon IRRs through September 30, 2018*)

Strategy 3 Months Year 3 Years 5 Years 10 Years 15 Years 20 Years

All Venture 4.83 21.65 10.97 16.85 11.79 11.09 19.08 

Growth Equity 3.65 20.89 15.16 14.39 12.56 13.54 14.14 

All Buyouts 3.18 15.95 15.61 14.00 11.42 14.45 12.46 

Mezzanine 2.56 11.38 10.99 10.31 9.79 9.72 8.63 

Credit Opportunities 2.11 9.64 9.29 7.99 11.52 10.21 10.42 

Control Distressed 0.85 7.03 10.75 9.31 10.55 10.96 10.85 

All Private Equity 3.37 16.80 13.87 13.79 11.54 13.16 12.96 

S&P 500 7.71 17.91 17.31 13.95 11.97 9.65 7.42 

Russell 3000 7.12 17.58 17.07 13.46 12.01 9.86 7.82 

Note: Private equity returns are net of  fees. Sources: Reinitiv/Cambridge and Standard & Poor’s 

*Most recent data available at time of  publication

It’s Just a ‘Gully’

PRIVATE EQUITY |  Gary Robertson

Funds Closed January 1 to March 31, 2019

Strategy No. of Funds Amt ($mm) Share

Venture Capital 56 13,809 11%

Growth Equity 18 13,727 11%

Buyouts 49 79,895 62%

Mezzanine Debt 5 15,372 12%

Distressed 1 825 1%

Energy 1 1,200 1%

Secondary and Other 5 1,628 1%

Fund-of-funds 7 2,435 2%

Totals 142 128,891 100%

Source: PitchBook

Figures may not total due to rounding.

Note: Transaction count and dollar volume igures across all private equity measures are preliminary igures and are subject to update in subsequent versions of  Capital Market 

Review and other Callan publications.

The fourth quarter’s public equity bear market clawed through 

private equity transaction activity in the irst quarter. Almost 
every private equity transaction measure in the irst quarter was 
down substantially, with fundraising dollar volume showing the 

only increase. With the dramatic recovery in irst quarter equity 
markets, we expect private equity to also shrug-off the “gully” as 

the year progresses. 

 – Fundraising  ►  Based on preliminary data, irst quarter 
private equity partnerships holding inal closes totaled $129 
billion, with 142 new partnerships formed (unless otherwise 

noted, all data in this commentary comes from PitchBook). 

Compared to the fourth quarter, the number of funds fell 10% 

but the dollar volume increased by 19%. The absolute pace 

of fundraising remains heated.

 – Buyouts  ►  New buyout transactions declined notably, albeit 

from high levels. Funds closed 1,252 investments with $67 
billion in disclosed deal value, representing a 33% decline in 

count and a 65% dip in dollar value from the fourth quarter. 

The largest investment was the $6.9 billion take-private of 
Dun & Bradstreet by Cannae Holdings, CC Capital, Thomas 

H. Lee Partners, and three additional irms. 
 – VC Investments  ►  New investments in venture capital 

companies totaled 3,332 rounds of inancing with $44 billion 
of announced value. The number of investments was down 

23% and announced value fell 24%. 

 – Exits  ►  There were 369 private M&A exits of private equity-

backed companies, with disclosed values totaling $71 billion. 
Both private sale count and announced dollar volume were 

down signiicantly from the prior quarter by 39% and 50%, 
respectively. There were 8 private equity-backed IPOs in the 

irst quarter raising an aggregate $2 billion, down 70% and 
80%, respectively, from the fourth quarter.

 – Venture-backed M&A exits totaled 264 transactions with 

disclosed value of $38 billion. The number of sales declined 
22% from the fourth quarter, and announced value fell 7%. 

There were 23 VC-backed IPOs in the irst quarter with a 
combined loat of $4 billion; the count fell 34% but the 
issuance remained unchanged from the fourth quarter.



13

Callan Database Median and Index Returns* for Periods ended March 31, 2019

Hedge Fund Universe Quarter Year 3 Years 5 Years 10 Years 15 Years

Callan Fund-of-Funds Database 3.64 1.59 5.00 2.82 5.62 4.56

Callan Absolute Return FOF Style 2.44 1.46 4.62 2.82 5.58 3.97

Callan Core Diversiied FOF Style 3.73 1.59 4.70 2.45 5.57 4.50

Callan Long/Short Equity FOF Style 7.68 0.89 6.45 3.56 6.02 5.71

Credit Suisse Hedge Fund 3.99 0.20 3.74 2.26 5.42 4.81

CS Convertible Arbitrage 3.78 0.59 4.46 1.90 7.04 3.61

CS Distressed 2.15 0.17 5.38 1.57 6.44 5.66

CS Emerging Markets 8.21 -3.94 6.32 4.18 6.91 6.16

CS Equity Market Neutral 2.54 -3.29 0.39 0.31 2.23 -0.19

CS Event-Driven Multi 6.36 1.31 4.61 -0.16 4.54 5.09

CS Fixed Income Arb 2.19 1.54 5.13 3.37 7.27 3.88

CS Global Macro 2.61 1.92 3.51 2.42 4.84 5.99

CS Long/Short Equity 5.35 -0.52 4.60 3.44 6.34 5.64

CS Managed Futures 3.21 -0.23 -3.87 2.58 0.62 2.19

CS Multi-Strategy 3.01 0.27 4.57 4.20 7.56 5.82

CS Risk Arbitrage 1.91 2.68 3.85 2.38 3.32 3.70

HFRI Asset Wtd Composite 3.08 1.90 4.70 3.03 5.59 --

90-Day T-Bill + 5% 1.81 7.12 6.19 5.75 5.43 6.35

*Gross of  fees. Sources: Bloomberg Barclays, Callan, Credit Suisse, Hedge Fund Research, Societe Generale, and Standard & Poor’s 

Mixed Bag for Hedge Funds; Long-Biased MACs Thrive

HEDGE FUNDS/MACs |  Jim McKee

Hedge Funds Caught Flat-Footed

 – Defensive positioning caught hedge funds lat-footed in the 
irst quarter, but most strategies recovered the prior quarter’s 
loss. The Credit Suisse Hedge Fund Index gained 4.0%.

 – Among CS hedge fund strategies, Long/Short Equity (+5.4%) 
suffered from negative alpha due to poor market timing calls 

as equity indices rebounded faster than expected. Event-

Driven Multi (+6.4%) recovered as soft catalyst-driven stocks 
bounced back. Relative value strategies, like Convertible 

Arb (+3.8%) and Fixed-Income Arb (+2.2%), performed well; 
Equity Market Neutral (+2.5%) recovered half of its fourth 
quarter loss from mean-reversion effects.

 – Long-biased hedge funds beat absolute return funds in the 

irst quarter, but trail over the last year.
 – The Callan Hedge Fund-of-Funds Database Group 

rose 3.6% in the quarter. The Long/Short Equity FOF 

Group jumped 7.7%, trailed by Core Diversiied (+3.7%) 
and Absolute Return (+2.4%).

 Absolute Core Long/Short

 Return Diversified Equity 

 10th Percentile 3.5 6.4 10.5

 25th Percentile 3.0 4.9 8.8

 Median 2.4 3.7 7.7

 75th Percentile 2.0 2.5 5.8

 90th Percentile 1.6 2.1 4.8

  CS Hedge Fund  4.0 4.0 4.0

 90-Day T-Bill +5% 1.8 1.8 1.8 

0%

4%

8%

12%

Hedge Fund-of-Funds Style Group Returns

Sources: Callan, Credit Suisse, and Federal Reserve
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 – With volatility settling down with the risk-on sentiment and 

returning to more normalized levels, hedge funds are likely 

to lag without a market dislocation. But if hard economic 

data does not conirm this market sentiment, hedge funds 
are well positioned defensively for a downturn.

 – The lat yield curve levels the playing ield. Today’s short-
term rates provide support to hedge funds with positive 

returns on cash holdings and short interest rebates. 

 – Global economic tension is creating fundamental imbalances 

that may lead to more macro trading opportunities like those 

of 2018, especially if the trade war is not soon resolved 

positively.

 

Rebound Boosts Long-Biased MACs

 – The rebounding markets boosted long-biased multi-asset 

class (MAC) strategies in the irst quarter. The HFR Risk 

Parity Index targeting 12% volatility was propelled by rising 

equity, commodity, and ixed income markets, ampliied by 
portfolio leverage. 

 – Within the CSNB Multi-Asset Risk Parity Index, Equity 

Momentum (-22.2%) was an outsized setback, largely due to 

a 15.7% January loss from a violent market reversal over the 

prior month. Positive returns from Currency Carry (+4.8%) 
and Fixed Momentum (+3.7%) helped this risk premia proxy 
inish the quarter with a modestly positive gain.

 Absolute Risk Long Risk 

 Return Premia Biased Parity 

 10th Percentile  5.4 5.6 10.6 18.9

 25th Percentile  4.8 2.4 8.8 12.3

 Median  4.0 2.4 7.0 10.7

 75th Percentile  3.4 1.2 5.2 10.1

 90th Percentile  2.9 -0.7 3.2 8.5

  CSNB MARP (5%v) 0.6 0.6 0.6 0.6

 60% S&P 500/ 
 40% BB Barclays Agg 9.4 9.4 9.4 9.4

-3%

0%

3%

6%

9%

12%

15%

18%

 – The Callan Multi-Asset Class Style Groups showed 

positive but widely diverging results, with the overall group 

up 6.7%. Risk Parity jumped 10.7%, while Risk Premia only 

gained 2.4%. 
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MAC Style Group Returns

Credit Suisse Hedge Fund Strategy Returns Alternative Risk Factor Breakdown

Sources: Bloomberg Barclays, Callan, Credit Suisse, Neuberger Berman, Standard 

& Poor’s

Source: Credit Suisse Source: Credit Suisse Neuberger Berman
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The Callan DC Index is an equally weighted index tracking the cash lows 
and performance of nearly 90 plans, representing more than one million 

DC participants and over $150 billion in assets. The Index is updated 

quarterly and is available on Callan’s website, as is the quarterly DC 

Observer newsletter.

 – The Callan DC Index™ was dragged down by a weak 

equity market in the fourth quarter and inished off 9.7%. 
The DC Index did outperform the typical Age 45 Target 

Date Fund over the quarter and the full year, largely 

attributable to the DC Index’s lower equity allocation.

 – As with the third quarter, lows for the fourth quarter were 
negative (-0.17%). Net lows will provide a critical measure for 
how effectively plans retain the balances of retiring workers.

 – For the irst time in the history of the DC Index, the story 
surrounding lows does not involve the inexorable rise of 
target date funds (TDFs). Although TDFs continued to gain 

net inlows, it was stable value that experienced the largest 
inlows. Sharp reversals in the broad equity markets may 
explain some of this presumed light to safety.

 – Fourth quarter turnover (i.e., net transfer activity levels 

within DC plans) in the DC Index increased to 0.41% from 

the previous quarter’s 0.13%, well below the historical 

average at 0.61%.

 – Given the light to safety of lows as well as market 
performance, the overall share of equity dipped from 71% to 

69%, modestly above the Index’s historical average (68%).

 – TDFs ended the year with a 33% share of assets, up 

from 31% a year ago. Stable value also increased its 

share (10.7% vs. 9.1%) while both small/mid cap and 

international equity dipped.

 – Fewer plans offered company stock relative to a year 

ago (21% vs. 28%), while stable value rose in overall 

prevalence from 71% to 75% for the year.

Limping to the Finish Line

DEFINED CONTRIBUTION |  James Veneruso, CFA, CAIA

Net Cash Flow Analysis (Fourth Quarter 2018) 

(Top Two and Bottom Two Asset Gatherers)

Asset Class

Flows as % of

Total Net Flows

Stable Value 65.46%

Money Market 11.27%

U.S. Smid Cap -21.49%

U.S. Large Cap -45.64%

Total Turnover** 0.41%

Data provided here is the most recent available at time of  publication. 

Source: Callan DC Index

Note: DC Index inception date is January 2006.

*  The Age 45 Fund transitioned from the average 2035 TDF to the 2040 TDF in  

June 2018.

** Total Index “turnover” measures the percentage of  total invested assets (transfers 

only, excluding contributions and withdrawals) that moved between asset classes. 

Investment Performance

Growth Sources

Fourth Quarter 2018

Age 45 Target Date* Total DC Index

-9.65%
-10.45%

5.40%

Annualized Since 

Inception

-7.19%

-4.87%

5.94%

Year-to-Date

Fourth Quarter 2018

% Net Flows % Return Growth% Total Growth

7.20%

Annualized Since 

Inception

1.80%

-0.16%-0.24%

5.40%

-9.18% -9.65%

-5.11%

-4.87%

Year-to-Date
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Actual vs Target Asset Allocation
As of March 31, 2019

The top left chart shows the Fund’s asset allocation as of March 31, 2019. The top right chart shows the Fund’s target asset
allocation as outlined in the investment policy statement. The bottom chart ranks the fund’s asset allocation and the target
allocation versus the Callan Public Fund Sponsor Database.

Actual Asset Allocation

Domestic Equity
35%

International Equity
24%

Fixed Income
27%

Real Estate
10%

Infrastructure
4%

Cash
0%

Target Asset Allocation

Domestic Equity
34%

International Equity
25%

Fixed Income
27%

Real Estate
9%

Infrastructure
5%

$000s Weight Percent $000s
Asset Class Actual Actual Target Difference Difference
Domestic Equity         284,371   34.9%   34.0%    0.9%           7,031
International Equity         196,703   24.1%   25.0% (0.9%) (7,223)
Fixed Income         218,942   26.8%   27.0% (0.2%) (1,299)
Real Estate          78,605    9.6%    9.0%    0.6%           5,192
Infrastructure          35,484    4.4%    5.0% (0.6%) (5,301)
Cash           1,600    0.2%    0.0%    0.2%           1,600
Total         815,704  100.0%  100.0%

Asset Class Weights vs Callan Public Fund Sponsor Database
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Domestic Fixed Cash Real International Real
Equity Income Estate Equity Assets

(41)(45)

(51)(51)

(85)(100)

(56)(65)

(18)(13)

(62)(51)

10th Percentile 49.59 40.00 4.66 14.40 25.38 10.85
25th Percentile 39.99 36.00 2.62 11.73 22.71 8.67

Median 32.97 27.19 1.16 10.23 19.07 5.31
75th Percentile 25.78 20.85 0.37 6.85 15.79 3.16
90th Percentile 21.25 14.96 0.06 5.01 12.68 1.57

Fund 34.86 26.84 0.20 9.64 24.11 4.35

Target 34.00 27.00 0.00 9.00 25.00 5.00

% Group Invested 98.57% 96.43% 78.57% 76.43% 96.43% 24.29%

* Current Quarter Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF NFI-ODCE Val Wt Gr, 8.0% Russell

2500 Index and 5.0% CPI-W+4.0%.
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Investment Manager Asset Allocation

The table below contrasts the distribution of assets across the Fund’s investment managers as of March 31, 2019, with the
distribution as of December 31, 2018. The change in asset distribution is broken down into the dollar change due to Net New
Investment and the dollar change due to Investment Return.

Asset Distribution Across Investment Managers

March 31, 2019 December 31, 2018

Market Value Weight Net New Inv. Inv. Return Market Value Weight
Domestic Equity $284,370,532 34.86% $(5,802,225) $36,574,493 $253,598,264 33.29%

Large Cap Equity $216,750,211 26.57% $(3,829,218) $26,372,406 $194,207,023 25.50%
Alliance S&P Index 66,510,483 8.15% (1,018,432) 8,092,659 59,436,256 7.80%
PIMCO StocksPLUS 32,659,714 4.00% 0 4,122,207 28,537,507 3.75%
BlackRock Russell 1000 Value 58,191,915 7.13% (1,005,949) 6,324,314 52,873,550 6.94%
T. Rowe Price Large Cap Growth 59,388,098 7.28% (1,804,837) 7,833,246 53,359,690 7.01%

Small/Mid Cap Equity $67,620,321 8.29% $(1,973,007) $10,202,087 $59,391,241 7.80%
Champlain Mid Cap 34,171,844 4.19% (1,001,625) 5,074,329 30,099,140 3.95%
Pyramis Small Cap 33,448,477 4.10% (971,382) 5,127,758 29,292,101 3.85%

International Equity $196,702,897 24.11% $(146,304) $19,963,034 $176,886,167 23.22%
Causeway International Opportunities (3) 77,508,038 9.50% (13,500) 7,598,338 69,923,200 9.18%
Aberdeen EAFE Plus 81,017,550 9.93% (132,804) 7,892,501 73,257,853 9.62%
American Century Non-US SC [1] 38,177,310 4.68% 0 4,472,196 33,705,114 4.43%

Fixed Income $218,941,579 26.84% $(4,027,912) $9,165,897 $213,803,595 28.07%
BlackRock U.S. Debt Fund 108,379,621 13.29% (14,269) 3,145,859 105,248,032 13.82%
PIMCO Fixed Income 110,561,958 13.55% (4,013,643) 6,020,038 108,555,563 14.25%

Real Estate $78,604,933 9.64% $(307,796) $299,481 $78,613,249 10.32%
JP Morgan Strategic Property Fund 52,832,388 6.48% 0 107,073 52,725,315 6.92%
JP Morgan Income and Growth Fund 25,772,545 3.16% (307,796) 192,408 25,887,933 3.40%

Infrastructure $35,484,126 4.35% $(2,548,998) $341,036 $37,692,088 4.95%
Macquarie European Infrastructure 9,228,435 1.13% (395,450) (147,548) 9,771,432 1.28%
SteelRiver Infrastructure 26,255,691 3.22% (2,153,548) 488,584 27,920,656 3.67%

Cash Composite $1,600,366 0.20% $496,711 $7,575 $1,096,081 0.14%
Cash 1,600,366 0.20% 496,711 7,575 1,096,081 0.14%

Total Plan $815,704,435 100.0% $(12,336,524) $66,351,515 $761,689,444 100.0%

[1] American Century was funded May 2016.
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Investment Manager Returns

The table below details the rates of return for the Fund’s investment managers over various time periods ended March 31,
2019. Negative returns are shown in red, positive returns in black. Returns for one year or greater are annualized. The first
set of returns for each asset class represents the composite returns for all the fund’s accounts for that asset class.

Returns for Periods Ended March 31, 2019

Last Last Last
Last Last  3  5  10

Quarter Year Years Years Years
Gross of Fees

Domestic Equity 14.45% 10.26% 15.56% 11.53% 16.97%
  Total Domestic Equity Target (1) 14.13% 8.42% 13.32% 10.25% 16.02%

Large Cap Equity 13.61% 9.88% 15.16% 11.38% 16.34%
  S&P 500 Index 13.65% 9.50% 13.51% 10.91% 15.92%

Alliance S&P Index 13.61% 9.50% 13.43% 10.87% 15.88%
PIMCO StocksPLUS 14.44% 9.22% 13.97% 10.85% 18.64%
  S&P 500 Index 13.65% 9.50% 13.51% 10.91% 15.92%

BlackRock Russell 1000 Value Index 11.97% 5.85% 10.48% 7.81% 14.64%
  Russell 1000 Value Index 11.93% 5.67% 10.45% 7.72% 14.52%

T. Rowe Price Large Cap Growth 14.76% 14.71% 22.44% 15.71% 20.21%
  Russell 1000 Growth Index 16.10% 12.75% 16.53% 13.50% 17.52%

Small/Mid Cap Equity U.S. Equity 17.20% 11.59% 16.90% 12.02% 19.14%
  Russell 2500 Index 15.82% 4.48% 12.56% 7.79% 16.23%

Champlain Mid Cap 16.89% 16.91% 20.25% 14.54% 18.78%
  Russell MidCap Index 16.54% 6.47% 11.82% 8.81% 16.88%

Pyramis Small Cap 17.52% 5.81% 13.25% 9.26% 18.89%
  Russell 2000 Index 14.58% 2.05% 12.92% 7.05% 15.36%

International Equity 11.30% (7.09%) 8.49% 2.07% 8.95%
  MSCI ACWI x US (Net) 10.31% (4.21%) 8.09% 2.57% 8.85%

Causeway International Opportunities (3) 10.87% (7.59%) 8.15% 2.33% 11.15%
  Causeway Linked Index (3) 10.31% (4.21%) 8.09% 2.79% 9.20%

Aberdeen EAFE Plus 10.77% (2.88%) 8.21% 1.30% 9.70%
  MSCI ACWI x US (Net) 10.31% (4.21%) 8.09% 2.57% 8.85%

American Century Non-US SC (4) 13.52% (13.36%) - - -
  MSCI ACWI ex US Small Cap 10.26% (9.48%) 7.01% 3.26% 11.86%

Fixed Income 4.33% 5.25% 4.83% 4.19% 6.11%
  Blmbg Aggregate Index 2.94% 4.48% 2.03% 2.74% 3.77%

BlackRock U.S. Debt Fund 2.99% 4.60% 2.13% 2.87% 3.89%
  Blmbg Aggregate Index 2.94% 4.48% 2.03% 2.74% 3.77%

PIMCO Fixed Income 5.63% 5.89% 6.85% 5.21% 7.53%
  Custom Index (2) 5.10% 4.60% 4.06% 3.99% 5.71%

(1) The Total Domestic Equity target is currently composed of 78% S&P 500 and 22% Russell
2500 Index.
(2) The custom index is currently composed of 25% Barclays Mortgage, 25% Barclays Credit, 25%
Barclays High Yield, and 25% JP Morgan EMBI Global. Prior to 2/1/2012, the custom index was
composed of 70% Barclays Mortgage, 15% Barclays Credit, and 15% Barclays High Yield.
(3) Causeway International Value transitioned to International Opportunities in May 2016; as such, the index has been
changed accordingly from EAFE to ACWI ex-US (Net Div).
(4) American Century Non-US SC was funded during second quarter 2016.
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Investment Manager Returns

The table below details the rates of return for the Fund’s investment managers over various time periods ended March 31,
2019. Negative returns are shown in red, positive returns in black. Returns for one year or greater are annualized. The first
set of returns for each asset class represents the composite returns for all the fund’s accounts for that asset class.

Returns for Periods Ended March 31, 2019

Last Last Last
Last Last  3  5  10

Quarter Year Years Years Years

Gross of Fees

Real Estate 0.38% 5.38% 7.06% 9.36% 8.04%
  NFI-ODCE Value Weight Gr 1.42% 7.52% 7.97% 10.18% 8.74%

JP Morgan Strategic Property Fund 0.20% 5.55% 7.13% 9.40% 8.86%
  NFI-ODCE Value Weight Gr 1.42% 7.52% 7.97% 10.18% 8.74%

JP Morgan Income and Growth Fund 0.74% 5.07% 6.87% 9.38% 9.02%
  NFI-ODCE Value Weight Gr 1.42% 7.52% 7.97% 10.18% 8.74%

Infrastructure 0.96% 8.30% 14.99% 11.29% 10.41%
  CPI + 4% 2.17% 5.77% 6.19% 5.28% 5.81%

Macquarie European Infrastructure (1.59%) 3.79% 26.59% 14.23% 12.01%
SteelRiver Infrastructure 1.87% 9.97% 6.68% 10.20% 9.79%
  CPI + 4% 2.17% 5.77% 6.19% 5.28% 5.81%

Cash Composite 0.56% 1.96% 1.16% 0.71% 0.45%

Total Fund 8.74% 3.92% 10.16% 7.65% 11.64%
Total Fund Benchmark* 8.38% 3.98% 8.13% 6.57% 10.72%

* Current Quarter Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF
NFI-ODCE Val Wt Gr, 8.0% Russell 2500 Index and 5.0% CPI-W+4.0%.
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Investment Manager Returns

The table below details the rates of return for the Fund’s investment managers over various time periods ended June 30.
Negative returns are shown in red, positive returns in black. Returns for one year or greater are annualized. The first set of
returns for each asset class represents the composite returns for all the fund’s accounts for that asset class.

 6/2018-
3/2019 FY 2018 FY 2017 FY 2016 FY 2015

Gross of Fees

Domestic Equity 5.76% 16.87% 21.35% 1.24% 9.01%
  Total Domestic Equity Target (1) 4.32% 14.79% 18.34% 2.28% 7.15%

Large Cap Equity 5.83% 16.40% 21.12% 1.60% 7.96%
  S&P 500 Index 5.86% 14.37% 17.90% 3.99% 7.42%

Alliance S&P Index 5.86% 14.33% 17.80% 3.97% 7.43%

PIMCO StocksPLUS 5.81% 14.13% 19.11% 2.68% 7.57%

  S&P 500 Index 5.86% 14.37% 17.90% 3.99% 7.42%

BlackRock Russell 1000 Value Index 4.58% 6.88% 15.61% 2.75% 4.34%

  Russell 1000 Value Index 4.45% 6.77% 15.53% 2.86% 4.13%

T. Rowe Price Large Cap Growth 7.15% 29.95% 31.65% (2.64%) 12.35%

  Russell 1000 Growth Index 6.61% 22.51% 20.42% 3.02% 10.56%

Small/Mid Cap Equity U.S. Equity 5.65% 18.33% 21.97% 0.17% 12.68%
  Russell 2500 Index (1.16%) 16.24% 19.84% (3.67%) 5.92%

Champlain Mid Cap 12.40% 18.85% 22.50% 4.64% 10.27%

  Russell MidCap Index 3.55% 12.33% 16.48% 0.56% 6.63%

Pyramis Small Cap (1.50%) 17.78% 21.31% (4.41%) 15.07%

  Russell 2000 Index (5.29%) 17.57% 24.60% (6.73%) 6.49%

International Equity (4.38%) 8.64% 20.73% (9.40%) (5.79%)
  MSCI ACWI x US (Net) (1.64%) 7.28% 20.45% (10.24%) (5.26%)

Causeway International Opportunities (3) (3.84%) 7.29% 23.39% (11.66%) (2.38%)

  Causeway Linked Index (3) (1.64%) 7.28% 20.45% (9.42%) (4.22%)

Aberdeen EAFE Plus (0.13%) 3.38% 18.30% (7.60%) (10.16%)

  MSCI ACWI x US (Net) (1.64%) 7.28% 20.45% (10.24%) (5.26%)

American Century Non-US SC (12.73%) 23.86% 21.46% - -

  MSCI ACWI ex US Small Cap (7.07%) 10.57% 20.32% (5.46%) (3.07%)

Fixed Income 5.71% 0.43% 4.58% 6.39% 0.78%
  Blmbg Aggregate Index 4.65% (0.40%) (0.31%) 6.00% 1.86%

BlackRock U.S. Debt Fund 4.73% (0.31%) (0.21%) 6.13% 1.99%

  Blmbg Aggregate Index 4.65% (0.40%) (0.31%) 6.00% 1.86%

PIMCO Fixed Income 6.66% 1.16% 7.99% 6.55% 0.05%

  Custom Index (2) 5.91% (1.05%) 3.83% 7.28% 0.75%

(1) The Total Domestic Equity target is currently composed of 78% S&P 500 and 22% Russell

2500 Index.

(2) The custom index is currently composed of 25% Barclays Mortgage, 25% Barclays Credit, 25%

Barclays High Yield, and 25% JP Morgan EMBI Global. Prior to 2/1/2012, the custom index was

composed of 70% Barclays Mortgage, 15% Barclays Credit, and 15% Barclays High Yield.

(3) Causeway International Value transitioned to International Opportunities in May 2016; as such, the index has been

changed accordingly from EAFE to ACWI ex-US (Net Div).
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Investment Manager Returns

The table below details the rates of return for the Fund’s investment managers over various time periods ended June 30.
Negative returns are shown in red, positive returns in black. Returns for one year or greater are annualized. The first set of
returns for each asset class represents the composite returns for all the fund’s accounts for that asset class.

 6/2018-
3/2019 FY 2018 FY 2017 FY 2016 FY 2015

Gross of Fees

Real Estate 3.53% 7.72% 8.07% 10.80% 13.92%
  NFI-ODCE Value Weight Gr 5.36% 8.44% 7.87% 11.82% 14.43%

JP Morgan Strategic Property Fund 3.56% 7.80% 7.94% 11.10% 13.37%
  NFI-ODCE Value Weight Gr 5.36% 8.44% 7.87% 11.82% 14.43%

JP Morgan Income and Growth Fund 3.46% 7.54% 8.27% 10.06% 16.19%
  NFI-ODCE Value Weight Gr 5.36% 8.44% 7.87% 11.82% 14.43%

Infrastructure 9.85% 18.95% 12.69% 12.61% (2.75%)
  CPI + 4% 3.62% 7.09% 5.50% 4.64% 3.62%

Macquarie European Infrastructure 3.24% 59.87% 20.04% 6.82% (9.64%)
SteelRiver Infrastructure 12.29% (2.94%) 7.09% 17.75% 5.97%
  CPI + 4% 3.62% 7.09% 5.50% 4.64% 3.62%

Cash Composite 1.54% 1.22% 0.68% 0.12% 0.00%

Total Fund 3.15% 9.81% 14.77% 2.33% 4.63%
Total Fund Benchmark* 3.02% 7.96% 12.04% 1.82% 4.34%

* Current Quarter Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF
NFI-ODCE Val Wt Gr, 8.0% Russell 2500 Index and 5.0% CPI-W+4.0%.
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Investment Manager Returns

The table below details the rates of return for the Fund’s investment managers over various time periods ended March 31,
2019. Negative returns are shown in red, positive returns in black. Returns for one year or greater are annualized. The first
set of returns for each asset class represents the composite returns for all the fund’s accounts for that asset class.

Returns for Periods Ended March 31, 2019

Last Last Last
Last Last  3  5  10

Quarter Year Years Years Years

Net of Fees

Domestic Equity 14.44% 10.00% 15.23% 11.22% 16.58%
  Total Domestic Equity Target (1) 14.13% 8.42% 13.32% 10.25% 16.02%

Large Cap Equity 13.60% 9.74% 15.01% 11.23% 16.12%
  S&P 500 Index 13.65% 9.50% 13.51% 10.91% 15.92%

Alliance S&P Index 13.61% 9.47% 13.39% 10.83% 15.83%

PIMCO StocksPLUS 14.44% 9.22% 13.97% 10.85% 18.53%

  S&P 500 Index 13.65% 9.50% 13.51% 10.91% 15.92%

BlackRock Russell 1000 Value Index 11.96% 5.82% 10.44% 7.77% 14.61%

  Russell 1000 Value Index 11.93% 5.67% 10.45% 7.72% 14.52%

T. Rowe Price Large Cap Growth 14.76% 14.26% 21.92% 15.22% 19.66%

  Russell 1000 Growth Index 16.10% 12.75% 16.53% 13.50% 17.52%

Small/Mid Cap Equity U.S. Equity 17.20% 10.92% 16.02% 11.18% 18.24%
  Russell 2500 Index 15.82% 4.48% 12.56% 7.79% 16.23%

Champlain Mid Cap 16.89% 16.17% 19.30% 13.60% 17.81%

  Russell MidCap Index 16.54% 6.47% 11.82% 8.81% 16.88%

Pyramis Small Cap 17.52% 5.21% 12.43% 8.51% 18.05%

  Russell 2000 Index 14.58% 2.05% 12.92% 7.05% 15.36%

International Equity 11.21% (7.41%) 8.03% 1.51% 8.24%
  MSCI ACWI x US (Net) 10.31% (4.21%) 8.09% 2.57% 8.85%

Causeway International Opportunities (3) 10.87% (7.85%) 7.73% 1.82% 10.52%

  Causeway Linked Index (3) 10.31% (4.21%) 8.09% 2.79% 9.20%

Aberdeen EAFE Plus 10.59% (3.37%) 7.55% 0.60% 8.90%

  MSCI ACWI x US (Net) 10.31% (4.21%) 8.09% 2.57% 8.85%

American Century Non-US SC 13.27% (14.19%) - - -

  MSCI ACWI ex US Small Cap 10.26% (9.48%) 7.01% 3.26% 11.86%

Fixed Income 4.33% 5.05% 4.56% 3.89% 5.81%
  Blmbg Aggregate Index 2.94% 4.48% 2.03% 2.74% 3.77%

BlackRock U.S. Debt Fund 2.99% 4.58% 2.09% 2.82% 3.86%

  Blmbg Aggregate Index 2.94% 4.48% 2.03% 2.74% 3.77%

PIMCO Fixed Income 5.63% 5.51% 6.38% 4.72% 7.07%

  Custom Index (2) 5.10% 4.60% 4.06% 3.99% 5.71%

(1) The Total Domestic Equity target is currently composed of 78% S&P 500 and 22% Russell

2500 Index.

(2) The custom index is currently composed of 25% Barclays Mortgage, 25% Barclays Credit, 25%

Barclays High Yield, and 25% JP Morgan EMBI Global. Prior to 2/1/2012, the custom index was

composed of 70% Barclays Mortgage, 15% Barclays Credit, and 15% Barclays High Yield.

(3) Causeway International Value transitioned to International Opportunities in May 2016; as such, the index has been

changed accordingly from EAFE to ACWI ex-US (Net Div).
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Investment Manager Returns

The table below details the rates of return for the Fund’s investment managers over various time periods ended March 31,
2019. Negative returns are shown in red, positive returns in black. Returns for one year or greater are annualized. The first
set of returns for each asset class represents the composite returns for all the fund’s accounts for that asset class.

Returns for Periods Ended March 31, 2019

Last Last Last
Last Last  3  5  10

Quarter Year Years Years Years

Net of Fees

Real Estate 0.29% 4.51% 6.05% 8.29% 6.87%
  NFI-ODCE Equal Weight Net 1.48% 6.80% 7.26% 9.42% 7.52%

JP Morgan Strategic Property Fund 0.20% 4.77% 6.14% 8.37% 7.81%
  NFI-ODCE Equal Weight Net 1.48% 6.80% 7.26% 9.42% 7.52%

JP Morgan Income and Growth Fund 0.48% 3.98% 5.81% 8.18% 7.54%
  NFI-ODCE Equal Weight Net 1.48% 6.80% 7.26% 9.42% 7.52%

Infrastructure 0.79% 7.35% 10.59% 8.30% 7.99%
  CPI + 4% 2.17% 5.77% 6.19% 5.28% 5.81%

Macquarie European Infrastructure (1.81%) 1.68% 15.94% 8.02% 8.08%
SteelRiver Infrastructure 1.71% 9.47% 6.22% 9.42% 8.38%
  CPI + 4% 2.17% 5.77% 6.19% 5.28% 5.81%

Cash Composite 0.56% 1.96% 1.16% 0.71% 0.45%

Total Fund 8.70% 3.58% 9.52% 7.08% 11.04%
Total Fund Benchmark* 8.38% 3.98% 8.13% 6.57% 10.72%

* Current Quarter Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF
NFI-ODCE Val Wt Gr, 8.0% Russell 2500 Index and 5.0% CPI-W+4.0%.
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Investment Manager Returns

The table below details the rates of return for the Fund’s investment managers over various time periods ended June 30.
Negative returns are shown in red, positive returns in black. Returns for one year or greater are annualized. The first set of
returns for each asset class represents the composite returns for all the fund’s accounts for that asset class.

 6/2018-
3/2019 FY 2018 FY 2017 FY 2016 FY 2015

Net of Fees

Domestic Equity 5.59% 16.55% 20.96% 0.94% 8.72%
  Total Domestic Equity Target (1) 4.32% 14.79% 18.34% 2.28% 7.15%

Large Cap Equity 5.74% 16.25% 20.92% 1.44% 7.83%
  S&P 500 Index 5.86% 14.37% 17.90% 3.99% 7.42%

Alliance S&P Index 5.84% 14.29% 17.76% 3.93% 7.40%

PIMCO StocksPLUS 5.81% 14.13% 19.11% 2.68% 7.57%

  S&P 500 Index 5.86% 14.37% 17.90% 3.99% 7.42%

BlackRock Russell 1000 Value Index 4.56% 6.82% 15.59% 2.71% 4.30%

  Russell 1000 Value Index 4.45% 6.77% 15.53% 2.86% 4.13%

T. Rowe Price Large Cap Growth 6.85% 29.47% 30.97% (3.13%) 11.93%

  Russell 1000 Growth Index 6.61% 22.51% 20.42% 3.02% 10.56%

Small/Mid Cap Equity U.S. Equity 5.22% 17.44% 20.95% (0.61%) 11.80%
  Russell 2500 Index (1.16%) 16.24% 19.84% (3.67%) 5.92%

Champlain Mid Cap 11.92% 17.80% 21.43% 3.76% 9.33%

  Russell MidCap Index 3.55% 12.33% 16.48% 0.56% 6.63%

Pyramis Small Cap (1.88%) 17.06% 20.34% (5.10%) 14.24%

  Russell 2000 Index (5.29%) 17.57% 24.60% (6.73%) 6.49%

International Equity (4.61%) 8.12% 20.24% (10.04%) (6.46%)
  MSCI ACWI x US (Net) (1.64%) 7.28% 20.45% (10.24%) (5.26%)

Causeway International Opportunities (3) (4.02%) 6.84% 22.89% (12.24%) (3.01%)

  Causeway Linked Index (3) (1.64%) 7.28% 20.45% (9.42%) (4.22%)

Aberdeen EAFE Plus (0.46%) 2.61% 17.60% (8.32%) (10.90%)

  MSCI ACWI x US (Net) (1.64%) 7.28% 20.45% (10.24%) (5.26%)

American Century Non-US SC (13.36%) 22.61% 20.31% - -

  MSCI ACWI ex US Small Cap (7.07%) 10.57% 20.32% (5.46%) (3.07%)

Fixed Income 5.58% 0.14% 4.27% 6.05% 0.45%
  Blmbg Aggregate Index 4.65% (0.40%) (0.31%) 6.00% 1.86%

BlackRock U.S. Debt Fund 4.73% (0.38%) (0.25%) 6.07% 1.94%

  Blmbg Aggregate Index 4.65% (0.40%) (0.31%) 6.00% 1.86%

PIMCO Fixed Income 6.41% 0.65% 7.49% 6.04% (0.43%)

  Custom Index (2) 5.91% (1.05%) 3.83% 7.28% 0.75%

(1) The Total Domestic Equity target is currently composed of 78% S&P 500 and 22% Russell

2500 Index.

(2) The custom index is currently composed of 25% Barclays Mortgage, 25% Barclays Credit, 25%

Barclays High Yield, and 25% JP Morgan EMBI Global. Prior to 2/1/2012, the custom index was

composed of 70% Barclays Mortgage, 15% Barclays Credit, and 15% Barclays High Yield.

(3) Causeway International Value transitioned to International Opportunities in May 2016; as such, the index has been

changed accordingly from EAFE to ACWI ex-US (Net Div).

 28
Tucson Supplemental Retirement System



Investment Manager Returns

The table below details the rates of return for the Fund’s investment managers over various time periods ended June 30.
Negative returns are shown in red, positive returns in black. Returns for one year or greater are annualized. The first set of
returns for each asset class represents the composite returns for all the fund’s accounts for that asset class.

 6/2018-
3/2019 FY 2018 FY 2017 FY 2016 FY 2015

Net of Fees

Real Estate 2.92% 6.59% 7.07% 9.64% 12.74%
  NFI-ODCE Equal Weight Net 4.82% 7.68% 7.23% 11.24% 13.64%

JP Morgan Strategic Property Fund 3.05% 6.68% 6.88% 10.02% 12.28%
  NFI-ODCE Equal Weight Net 4.82% 7.68% 7.23% 11.24% 13.64%

JP Morgan Income and Growth Fund 2.66% 6.43% 7.37% 8.69% 14.74%
  NFI-ODCE Equal Weight Net 4.82% 7.68% 7.23% 11.24% 13.64%

Infrastructure 8.88% 8.04% 11.42% 12.30% (3.82%)
  CPI + 4% 3.62% 7.09% 5.50% 4.64% 3.62%

Macquarie European Infrastructure 1.14% 27.95% 17.65% 6.82% (10.56%)
SteelRiver Infrastructure 11.77% (3.21%) 6.64% 17.13% 4.67%
  CPI + 4% 3.62% 7.09% 5.50% 4.64% 3.62%

Cash Composite 1.54% 1.22% 0.68% 0.12% (0.00%)

Total Fund 2.90% 8.77% 14.26% 1.89% 4.17%
Total Fund Benchmark* 3.02% 7.96% 12.04% 1.82% 4.34%

* Current Quarter Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF
NFI-ODCE Val Wt Gr, 8.0% Russell 2500 Index and 5.0% CPI-W+4.0%.
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Quarterly Style Attribution - March 31, 2019

The following analysis approaches Total Fund Attribution from the perspective of relative return. Relative return attribution
separates and quantifies the sources of total fund excess return relative to its target. This excess return is separated into two
relative attribution effects: Style Allocation Effect and Manager Selection Effect. The Style Allocation Effect represents the
excess return due to the actual total fund style allocation differing from the target style allocation. Manager Selection Effect
represents the total fund impact of the individual managers excess returns relative to their benchmarks.

Style Class Under or Overweighting

(2.0%) (1.5%) (1.0%) (0.5%) 0.0% 0.5% 1.0% 1.5%

Large Cap Equity 0.12

Small/Mid Cap Equity 0.17

Fixed Income 0.19

Real Estate 0.96

International Equity (1.29 )

Infrastructure (0.30 )

Cash 0.15

Large Cap Equity

Small/Mid Cap Equity

Fixed Income

Real Estate

International Equity

Infrastructure

Cash

Total

Actual vs Target Returns

0% 5% 10% 15% 20% 25%

13.61
13.65

17.20
15.82

4.33
2.94

0.38
1.42

11.30
10.31

0.96
2.17

0.56
0.56

8.74
8.38

Actual Target

Relative Attribution by Style Class

(0.4%) (0.2%) 0.0% 0.2% 0.4% 0.6% 0.8%

Manager Effect Style Allocation Total

Relative Attribution Effects for Quarter ended March 31, 2019

Effective Effective Total
Actual Target Actual Target Manager Style Relative

Style Class Weight Weight Return Return Effect Allocation Return
Large Cap Equity 26% 26% 13.61% 13.65% (0.01%) (0.00%) (0.02%)
Small/Mid Cap Equity 8% 8% 17.20% 15.82% 0.11% (0.01%) 0.09%
Fixed Income 27% 27% 4.33% 2.94% 0.39% (0.05%) 0.34%
Real Estate 10% 9% 0.38% 1.42% (0.11%) (0.08%) (0.19%)
International Equity 24% 25% 11.30% 10.31% 0.23% (0.04%) 0.19%
Infrastructure 5% 5% 0.96% 2.17% (0.06%) 0.01% (0.05%)
Cash 0% 0% 0.56% 0.56% 0.00% (0.01%) (0.01%)

Total = + +8.74% 8.38% 0.55% (0.19%) 0.36%

* Current Quarter Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF NFI-ODCE Val Wt Gr, 8.0% Russell

2500 Index and 5.0% CPI-W+4.0%.
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Cumulative Style Relative Attribution - March 31, 2019

The charts below accumulate the Total Fund Attribution Analysis (shown earlier) over multiple periods to examine the
cumulative sources of excess total fund performance relative to target. These cumulative results quantify the longer-term
sources of total fund excess return relative to target by style class. These relative attribution effects separate the cumulative
sources of total fund excess return into Style Allocation Effect and Manager Selection Effect.

One Year Relative Attribution Effects

(1.0%) (0.5%) 0.0% 0.5% 1.0%

Large Cap Equity

Small/Mid Cap Equity

Fixed Income

Real Estate

International Equity

Infrastructure

Cash

Total

Manager Effect Style Allocation Total

Cumulative Relative Attribution Effects
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(0.40%)
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(0.10%)

0.00%

0.10%

0.20%

0.30%

0.40%

2018 2019

Manager Effect

Style Allocation

Total

One Year Relative Attribution Effects

Effective Effective Total
Actual Target Actual Target Manager Style Relative

Style Class Weight Weight Return Return Effect Allocation Return
Large Cap Equity 27% 26% 9.88% 9.50% 0.09% (0.03%) 0.07%
Small/Mid Cap Equity 9% 8% 11.59% 4.48% 0.59% (0.08%) 0.51%
Fixed Income 26% 27% 5.25% 4.48% 0.19% (0.10%) 0.09%
Real Estate 10% 9% 5.38% 7.52% (0.20%) (0.03%) (0.23%)
International Equity 24% 25% (7.09%) (4.96%) (0.56%) (0.02%) (0.58%)
Infrastructure 4% 5% 8.30% 5.77% 0.12% (0.04%) 0.08%
Cash 0% 0% 1.96% 1.96% 0.00% (0.00%) (0.00%)

Total = + +3.92% 3.98% 0.23% (0.29%) (0.06%)

* Current Quarter Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF NFI-ODCE Val Wt Gr, 8.0% Russell

2500 Index and 5.0% CPI-W+4.0%.
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Cumulative Style Relative Attribution - March 31, 2019

The charts below accumulate the Total Fund Attribution Analysis (shown earlier) over multiple periods to examine the
cumulative sources of excess total fund performance relative to target. These cumulative results quantify the longer-term
sources of total fund excess return relative to target by style class. These relative attribution effects separate the cumulative
sources of total fund excess return into Style Allocation Effect and Manager Selection Effect.

Five Year Annualized Relative Attribution Effects

(0.5%) 0.0% 0.5% 1.0% 1.5%

Large Cap Equity

Small/Mid Cap Equity
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International Equity

Priv Core Infra

Cash

Total

Manager Effect Style Allocation Total

Cumulative Relative Attribution Effects
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Manager Effect

Style Allocation

Total

Five Year Annualized Relative Attribution Effects

Effective Effective Total
Actual Target Actual Target Manager Style Relative

Style Class Weight Weight Return Return Effect Allocation Return
Large Cap Equity 31% 30% 11.38% 10.91% 0.08% 0.01% 0.09%
Small/Mid Cap Equity 9% 9% 12.02% 7.79% 0.40% (0.04%) 0.36%
Fixed Income 24% 27% 4.19% 2.74% 0.38% 0.01% 0.39%
Real Estate 9% 9% 9.36% 10.18% (0.07%) (0.03%) (0.09%)
International Equity 20% 21% 2.07% 2.48% (0.04%) 0.06% 0.02%
Priv Core Infra 6% 5% 11.29% 5.28% 0.37% (0.05%) 0.32%
Cash 0% 0% 0.71% 0.71% 0.00% (0.02%) (0.02%)

Total = + +7.65% 6.57% 1.13% (0.05%) 1.08%

* Current Quarter Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF NFI-ODCE Val Wt Gr, 8.0% Russell

2500 Index and 5.0% CPI-W+4.0%.
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Cumulative Performance Relative to Target

The first chart below illustrates the cumulative performance of the Total Fund relative to the cumulative performance of the
Fund’s Target Asset Mix. The Target Mix is assumed to be rebalanced each quarter with no transaction costs. The second
chart below shows the return and the risk of the Total Fund and the Target Mix, contrasted with the returns and risks of the
funds in the Callan Public Fund Sponsor Database.

Cumulative Returns Actual vs Target
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Squares represent membership of the Callan Public Fund Sponsor Database

* Current Quarter Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF NFI-ODCE Val Wt Gr, 8.0% Russell

2500 Index and 5.0% CPI-W+4.0%.
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Total Fund Ranking

The first two charts show the ranking of the Total Fund’s performance relative to that of the Callan Public Fund Sponsor
Database for periods ended March 31, 2019. The first chart is a standard unadjusted ranking. In the second chart each fund
in the database is adjusted to have the same historical asset allocation as that of the Total Fund.
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90th Percentile 2.14 7.02 4.89 6.22
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Total Fund 3.92 10.16 7.65 9.52

Policy Target 3.98 8.13 6.57 8.04

* Current Quarter Target = 27.0% Blmbg Aggregate, 26.0% S&P 500 Index, 25.0% MSCI ACWI ex US IMI, 9.0% NCREIF NFI-ODCE Val Wt Gr, 8.0% Russell

2500 Index and 5.0% CPI-W+4.0%.
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Total Fund
Period Ended March 31, 2019

Investment Philosophy
The total fund return stream starts the third quarter of 1988.

Quarterly Summary and Highlights
Total Fund’s portfolio posted a 8.74% return for the quarter placing it in the 27 percentile of the Callan Public Fund
Sponsor Database group for the quarter and in the 52 percentile for the last year.

Total Fund’s portfolio outperformed the Total Fund Benchmark by 0.36% for the quarter and underperformed the Total
Fund Benchmark for the year by 0.06%.

Performance vs Callan Public Fund Sponsor Database (Gross)
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Domestic Equity
Period Ended March 31, 2019

Investment Philosophy
The Total Domestic Equity target is currently composed of 78% S&P 500 Index and 22% Russell 2500 Index.

Quarterly Summary and Highlights
Domestic Equity’s portfolio posted a 14.45% return for the quarter placing it in the 25 percentile of the Public Fund -
Domestic Equity group for the quarter and in the 4 percentile for the last year.

Domestic Equity’s portfolio outperformed the Total Domestic Equity Target by 0.32% for the quarter and outperformed
the Total Domestic Equity Target for the year by 1.84%.

Performance vs Public Fund - Domestic Equity (Gross)
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Domestic Equity
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Public Fund - Domestic Equity (Gross)
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Alliance S&P Index
Period Ended March 31, 2019

Investment Philosophy
Alliance uses a stratified sampling methodology and purchases a majority of the index stocks to replicate the Standard and
Poor’s 500. The product was funded during the third quarter of 1988.

Quarterly Summary and Highlights
Alliance S&P Index’s portfolio posted a 13.61% return for the quarter placing it in the 44 percentile of the Callan Large
Cap Core group for the quarter and in the 31 percentile for the last year.

Alliance S&P Index’s portfolio underperformed the S&P 500 Index by 0.04% for the quarter and outperformed the S&P
500 Index for the year by 0.00%.

Performance vs Callan Large Cap Core (Gross)
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Alliance S&P Index
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan Large Cap Core (Gross)
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PIMCO StocksPLUS
Period Ended March 31, 2019

Investment Philosophy
PIMCO’s StocksPLUS investment philosophy is based on the principal that stock index futures and swaps, when used as a
non-leveraged vehicle for obtaining long-term equity exposure, offer an attractive means for enhancing equity market
returns. The strategy seeks a longer time horizon of their investors relative to that of typical money market investors. This
long time horizon allows PIMCO to use their fixed income and associated risk management skill set to seek out attractive
yields relative to money market financing rates on a portion of the high quality fixed-income securities they use to back the
futures contracts. Since they only require sufficient liquidity to meet a worst case margin outflow caused by a stock market
decline, a portion of their fixed-income portfolio can be invested in somewhat less liquid, higher yielding securities. In
addition, they generally take advantage of the typical upward slope of the short end of the yield curve by extending their
duration to six months in most market environments and sometimes up to one year. PIMCO also feels that it is appropriate
in most market environments to capture both the credit yield premium provided by holding a portion of the fixed-income
portfolio in low duration corporate securities and the volatility yield premium provided by holding high quality mortgage
securities. The product was funded during the first quarter of 2006.

Quarterly Summary and Highlights
PIMCO StocksPLUS’s portfolio posted a 14.44% return for the quarter placing it in the 39 percentile of the Callan Large
Capitalization group for the quarter and in the 43 percentile for the last year.

PIMCO StocksPLUS’s portfolio outperformed the S&P 500 Index by 0.80% for the quarter and underperformed the S&P
500 Index for the year by 0.27%.

Performance vs Callan Large Capitalization (Gross)
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PIMCO StocksPLUS
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan Large Capitalization (Gross)
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BlackRock Russell 1000 Value
Period Ended March 31, 2019

Investment Philosophy
The objective of the Russell 1000 Value Index Fund is to track the performance of its benchmark, the Russell 1000 Value
Index.  They seek to deliver a high quality and cost-effective index-based solution to institutional investors. The product
was funded during the second quarter of 2001.

Quarterly Summary and Highlights
BlackRock Russell 1000 Value’s portfolio posted a 11.97% return for the quarter placing it in the 34 percentile of the
Callan Large Cap Value group for the quarter and in the 29 percentile for the last year.

BlackRock Russell 1000 Value’s portfolio outperformed the Russell 1000 Value Index by 0.04% for the quarter and
outperformed the Russell 1000 Value Index for the year by 0.17%.

Performance vs Callan Large Cap Value (Gross)
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BlackRock Russell 1000 Value
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan Large Cap Value (Gross)
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T. Rowe Price Large Cap Growth
Period Ended March 31, 2019

Investment Philosophy
The Large-Cap Growth Strategy is a fundamentally driven, active approach to large company growth investing.  The
investment philosophy is centered around the manager’s belief that long-term growth in earnings and cash flow drive
stockholder returns. The product was funded during the first quarter of 2012. Performance prior is that of the composite.

Quarterly Summary and Highlights
T. Rowe Price Large Cap Growth’s portfolio posted a 14.76% return for the quarter placing it in the 78 percentile of the
Callan Large Cap Growth group for the quarter and in the 36 percentile for the last year.

T. Rowe Price Large Cap Growth’s portfolio underperformed the Russell 1000 Growth Index by 1.34% for the quarter
and outperformed the Russell 1000 Growth Index for the year by 1.96%.

Performance vs Callan Large Cap Growth (Gross)
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T. Rowe Price Large Cap Growth
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan Large Cap Growth (Gross)
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Cumulative and Quarterly Relative Return vs Russell 1000 Growth Index
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Champlain Mid Cap
Period Ended March 31, 2019

Investment Philosophy
Champlain Investment Partners believes buying the shares of superior businesses with credible and sincere managements
at a discount to fair or intrinsic value gives investors several potential paths to wealth creation. First, the market may bid the
shares to a premium over fair value. Second, management may grow the fair value over time at a faster rate than market
appreciation. Third, the company may be bought by a larger company or private market investor. They are willing to sell
over-priced stocks and harvest gains, reducing valuation risk. The product was funded during the third quarter of 2010.
Performance prior is that of the composite.

Quarterly Summary and Highlights
Champlain Mid Cap’s portfolio posted a 16.89% return for the quarter placing it in the 38 percentile of the Callan Mid
Capitalization group for the quarter and in the 2 percentile for the last year.

Champlain Mid Cap’s portfolio outperformed the Russell MidCap Index by 0.36% for the quarter and outperformed the
Russell MidCap Index for the year by 10.44%.

Performance vs Callan Mid Capitalization (Gross)
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Champlain Mid Cap
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan Mid Capitalization (Gross)
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Pyramis Small Cap
Period Ended March 31, 2019

Investment Philosophy
FIAM believes that equity markets are semi-efficient and that pricing anomalies exist within the marketplace. The Small
Cap Core strategy seeks to build a balanced portfolio where returns will be driven by stock selections and not by systemic
biases or exposures to market factors. The product was funded during the third quarter of 1998.

Quarterly Summary and Highlights
Pyramis Small Cap’s portfolio posted a 17.52% return for the quarter placing it in the 23 percentile of the Callan Small
Capitalization group for the quarter and in the 35 percentile for the last year.

Pyramis Small Cap’s portfolio outperformed the Russell 2000 Index by 2.94% for the quarter and outperformed the
Russell 2000 Index for the year by 3.76%.

Performance vs Callan Small Capitalization (Gross)
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Pyramis Small Cap
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan Small Capitalization (Gross)
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International Equity
Period Ended March 31, 2019

Quarterly Summary and Highlights
International Equity’s portfolio posted a 11.30% return for the quarter placing it in the 10 percentile of the Public Fund -
International Equity group for the quarter and in the 81 percentile for the last year.

International Equity’s portfolio outperformed the MSCI ACWI ex US by 0.99% for the quarter and underperformed the
MSCI ACWI ex US for the year by 2.87%.

Performance vs Public Fund - International Equity (Gross)
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International Equity
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Public Fund - International Equity (Gross)
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Alpha Sharpe Excess Return
Ratio Ratio
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10th Percentile 2.07 0.32 0.93
25th Percentile 1.33 0.26 0.61

Median 0.94 0.21 0.37
75th Percentile 0.23 0.17 0.09
90th Percentile (0.47) 0.10 (0.15)

International Equity (0.52) 0.10 (0.20)
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Causeway International Opportunities
Period Ended March 31, 2019

Investment Philosophy
Causeway employs a three-step process: 1) The International Value piece (developed markets only) utilizes bottom-up
selection of undervalued stocks as well as the compounding of dividend returns; 2) The Emerging Markets portion
implements through the use of proprietary quantitative models that are a combination of bottom-up and top-down factors;
3) The team also utilizes quantitative allocation models to tactically allocate (within specified ranges) between developed
and emerging markets based on their relative attractiveness. The product was funded during the first quarter of 2005.  In
May 2016 the strategy transitioned from International Value to International Opportunities.  As such, the index has been
updated accordingly from EAFE to ACWI ex-US (Net Div).

Quarterly Summary and Highlights
Causeway International Opportunities’s portfolio posted a 10.87% return for the quarter placing it in the 45 percentile of
the Callan Non-US Equity group for the quarter and in the 81 percentile for the last year.

Causeway International Opportunities’s portfolio outperformed the Causeway Linked Index by 0.55% for the quarter
and underperformed the Causeway Linked Index for the year by 3.38%.

Performance vs Callan Non-US Equity (Gross)
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10th Percentile 13.59 (0.20) 10.82 5.68 12.29 7.89
25th Percentile 11.86 (2.70) 8.89 4.23 11.45 6.79

Median 10.71 (4.77) 7.54 3.46 10.34 5.87
75th Percentile 9.78 (7.28) 6.40 2.54 9.35 5.20
90th Percentile 8.67 (9.03) 5.46 1.23 8.63 4.70

Causeway International
Opportunities 10.87 (7.59) 8.15 2.33 11.15 5.77

Causeway
Linked Index 10.31 (4.21) 8.09 2.79 9.20 4.60

Relative Return vs Causeway Linked Index

R
e
la

ti
v
e

 R
e

tu
rn

s

(3%)

(2%)

(1%)

0%

1%

2%

3%

4%

2014 2015 2016 2017 2018 19

Causeway International Opportunities

Callan Non-US Equity (Gross)
Annualized Five Year Risk vs Return

6 8 10 12 14 16 18 20 22
(2%)

0%

2%

4%

6%

8%

10%

Causeway Linked Index

Causeway International Opportunities

Standard Deviation

R
e

tu
rn

s

 54
Tucson Supplemental Retirement System



Causeway International Opportunities
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan Non-US Equity (Gross)
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10th Percentile 13.59 (10.17) 34.14 6.28 5.00 (0.22) 28.92 23.83 (6.44) 17.45
25th Percentile 11.86 (12.94) 30.88 3.39 2.71 (2.04) 26.05 21.76 (9.53) 15.07

Median 10.71 (15.13) 28.16 1.50 0.40 (3.85) 22.49 19.28 (11.24) 11.62
75th Percentile 9.78 (16.91) 25.06 (0.49) (2.53) (5.73) 18.53 16.91 (13.97) 9.05
90th Percentile 8.67 (18.49) 23.31 (3.79) (4.77) (7.82) 15.49 14.91 (16.68) 6.24

Causeway International
Opportunities 10.87 (18.50) 31.11 1.88 (2.09) (4.70) 27.47 24.10 (10.24) 14.06

Causeway
Linked Index 10.31 (14.20) 27.19 1.74 (0.81) (4.90) 22.78 17.32 (12.14) 7.75

Cumulative and Quarterly Relative Return vs Causeway Linked Index
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Alpha Sharpe Excess Return
Ratio Ratio
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10th Percentile 2.97 0.37 0.72
25th Percentile 1.44 0.27 0.47

Median 0.72 0.22 0.19
75th Percentile (0.22) 0.14 (0.08)
90th Percentile (1.50) 0.04 (0.46)

Causeway International
Opportunities (0.49) 0.13 (0.18)
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Aberdeen EAFE Plus
Period Ended March 31, 2019

Investment Philosophy
Aberdeen believes that given the inefficiency of markets, superior long-term returns are achieved by identifying high quality
stocks, buying them at reasonable/cheap prices, and ultimately investing in those securities for the long term. Absolute
return is held to be of the utmost importance. The strategy is benchmark aware, but not benchmark driven. This benchmark
stance is born from their belief that indices do not provide meaningful guidance to the prospects of a company or its
inherent worth.

Quarterly Summary and Highlights
Aberdeen EAFE Plus’s portfolio posted a 10.77% return for the quarter placing it in the 48 percentile of the Callan
Non-US Equity group for the quarter and in the 25 percentile for the last year.

Aberdeen EAFE Plus’s portfolio outperformed the MSCI ACWI ex US by 0.46% for the quarter and outperformed the
MSCI ACWI ex US for the year by 1.33%.

Performance vs Callan Non-US Equity (Gross)
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10th Percentile 13.59 (0.20) 10.82 5.68 9.76 12.29
25th Percentile 11.86 (2.70) 8.89 4.23 8.82 11.45

Median 10.71 (4.77) 7.54 3.46 7.85 10.34
75th Percentile 9.78 (7.28) 6.40 2.54 7.05 9.35
90th Percentile 8.67 (9.03) 5.46 1.23 6.27 8.63

Aberdeen
EAFE Plus 10.77 (2.88) 8.21 1.30 4.41 9.70

MSCI ACWI ex US 10.31 (4.21) 8.09 2.57 6.14 8.85
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a Percentage of the MSCI ACWI ex US
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Aberdeen EAFE Plus
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan Non-US Equity (Gross)
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10th Percentile 13.59 (10.17) 34.14 6.28 5.00 (0.22) 28.92 23.83 (6.44) 17.45
25th Percentile 11.86 (12.94) 30.88 3.39 2.71 (2.04) 26.05 21.76 (9.53) 15.07

Median 10.71 (15.13) 28.16 1.50 0.40 (3.85) 22.49 19.28 (11.24) 11.62
75th Percentile 9.78 (16.91) 25.06 (0.49) (2.53) (5.73) 18.53 16.91 (13.97) 9.05
90th Percentile 8.67 (18.49) 23.31 (3.79) (4.77) (7.82) 15.49 14.91 (16.68) 6.24

Aberdeen
EAFE Plus 10.77 (14.04) 27.42 7.37 (13.63) (2.53) 9.79 15.94 (3.72) 15.02

MSCI
ACWI ex US 10.31 (14.20) 27.19 4.50 (5.66) (3.87) 15.29 16.83 (13.71) 11.15

Cumulative and Quarterly Relative Return vs MSCI ACWI ex US
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10th Percentile 3.22 0.37 0.77
25th Percentile 1.65 0.27 0.45

Median 0.96 0.22 0.23
75th Percentile 0.08 0.14 (0.01)
90th Percentile (1.22) 0.04 (0.36)

Aberdeen EAFE Plus (1.14) 0.04 (0.30)
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American Century Non-US SC
Period Ended March 31, 2019

Investment Philosophy
American Century’s philosophy of growth investing is centered on the belief that accelerating growth in earnings and
revenues, rather than the absolute level of growth, is more highly correlated to stock price performance. This philosophy
often directs analysts to research different companies than other growth managers, as they do not require an absolute
threshold of earnings or revenue growth. This philosophy allows American Century to take advantage of both the normal
price appreciation that results from a company’s earnings growth, and the markets re-rating of a company’s
price-to-earnings multiple. The goal is to construct a portfolio of international stocks that are experiencing accelerating
growth that are believed to be sustainable over time. The product was funded during the second quarter of 2016.  Prior
performance represents that of the composite for supplementary purposes.

Quarterly Summary and Highlights
American Century Non-US SC’s portfolio posted a 13.52% return for the quarter placing it in the 12 percentile of the
Callan International Small Cap group for the quarter and in the 80 percentile for the last year.

American Century Non-US SC’s portfolio outperformed the MSCI ACWI ex US Small Cap by 3.26% for the quarter and
underperformed the MSCI ACWI ex US Small Cap for the year by 4.29%.

Performance vs Callan International Small Cap (Gross)
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10th Percentile 13.91 (7.46) 10.83 9.73 7.18 16.19
25th Percentile 12.76 (9.44) 10.16 8.44 6.09 15.23

Median 10.90 (11.27) 8.97 7.28 4.99 14.66
75th Percentile 9.92 (13.52) 7.42 5.97 3.83 13.52
90th Percentile 7.81 (15.18) 6.24 4.83 2.41 12.07

American
Century Non-US SC 13.52 (13.77) 9.55 8.32 4.73 14.71

MSCI ACWI ex
US Small Cap 10.26 (9.48) 8.02 7.01 3.26 11.86

Relative Returns vs
MSCI ACWI ex US Small Cap
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American Century Non-US SC
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan International Small Cap (Gross)
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10th Percentile 13.91 (15.51) 42.12 7.72 16.29 (0.42) 37.19 28.18 (9.37) 31.36
25th Percentile 12.76 (17.68) 38.93 4.00 13.03 (1.85) 34.19 25.54 (11.52) 27.97

Median 10.90 (19.66) 35.27 (0.03) 10.09 (3.42) 31.13 23.41 (13.65) 24.29
75th Percentile 9.92 (22.02) 32.85 (2.51) 6.62 (6.43) 28.47 20.84 (15.71) 22.25
90th Percentile 7.81 (23.23) 29.08 (4.66) 3.40 (9.15) 23.74 15.92 (17.80) 19.96

American
Century Non-US SC 13.52 (21.39) 46.31 (5.63) 12.24 (5.61) 33.23 26.58 (13.72) 24.55

MSCI ACWI ex
US Small Cap 10.26 (18.20) 31.65 3.91 2.60 (4.03) 19.73 18.52 (18.50) 25.20

Cumulative and Quarterly Relative Return vs MSCI ACWI ex US Small Cap
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10th Percentile 3.85 0.43 0.89
25th Percentile 2.83 0.37 0.63

Median 1.61 0.29 0.41
75th Percentile 0.64 0.21 0.16
90th Percentile (0.73) 0.11 (0.14)

American Century Non-US SC 1.32 0.24 0.24
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Fixed Income
Period Ended March 31, 2019

Quarterly Summary and Highlights
Fixed Income’s portfolio posted a 4.33% return for the quarter placing it in the 7 percentile of the Public Fund -
Domestic Fixed group for the quarter and in the 6 percentile for the last year.

Fixed Income’s portfolio outperformed the Blmbg Aggregate Index by 1.38% for the quarter and outperformed the
Blmbg Aggregate Index for the year by 0.77%.

Performance vs Public Fund - Domestic Fixed (Gross)
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25th Percentile 3.72 4.71 3.94 3.43 5.93

Median 3.27 4.46 2.84 3.07 4.80
75th Percentile 2.77 4.23 2.04 2.49 3.52
90th Percentile 2.37 3.83 1.72 2.16 2.52

Fixed Income 4.33 5.25 4.83 4.19 6.11

Blmbg
Aggregate Index 2.94 4.48 2.03 2.74 3.77

Relative Return vs Blmbg Aggregate Index
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Fixed Income
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Public Fund - Domestic Fixed (Gross)
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10th Percentile 4.22 1.22 6.79 7.34 1.26 7.82 1.85 11.27 9.66 11.47
25th Percentile 3.72 0.80 5.62 6.02 0.80 6.33 0.14 9.14 8.11 9.80

Median 3.27 0.14 4.49 4.28 0.33 5.56 (1.02) 7.21 7.19 8.60
75th Percentile 2.77 (0.39) 3.57 2.71 (0.50) 4.30 (1.96) 5.17 5.94 6.85
90th Percentile 2.37 (1.20) 2.26 1.98 (2.11) 2.87 (2.92) 3.84 4.44 5.36

Fixed Income 4.33 (0.33) 6.60 7.31 (0.00) 5.77 (0.81) 10.15 6.05 7.04

Blmbg
Aggregate Index 2.94 0.01 3.54 2.65 0.55 5.97 (2.02) 4.21 7.84 6.54

Cumulative and Quarterly Relative Return vs Blmbg Aggregate Index
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Fixed Income 1.39 0.92 0.73
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BlackRock U.S. Debt Fund
Period Ended March 31, 2019

Investment Philosophy
The product was funded during the fourth quarter of 2011. Performance prior is that of the composite.

Quarterly Summary and Highlights
BlackRock U.S. Debt Fund’s portfolio posted a 2.99% return for the quarter placing it in the 75 percentile of the Callan
Core Bond Fixed Income group for the quarter and in the 59 percentile for the last year.

BlackRock U.S. Debt Fund’s portfolio outperformed the Blmbg Aggregate by 0.05% for the quarter and outperformed
the Blmbg Aggregate for the year by 0.11%.

Performance vs Callan Core Bond Fixed Income (Gross)
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U.S. Debt Fund 2.99 4.60 2.13 2.87 2.56 3.89

Blmbg Aggregate 2.94 4.48 2.03 2.74 2.43 3.77

Relative Return vs Blmbg Aggregate
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BlackRock U.S. Debt Fund
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan Core Bond Fixed Income (Gross)
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BlackRock
U.S. Debt Fund 2.99 0.08 3.68 2.75 0.63 6.24 (1.92) 4.34 7.89 6.75

Blmbg Aggregate 2.94 0.01 3.54 2.65 0.55 5.97 (2.02) 4.21 7.84 6.54

Cumulative and Quarterly Relative Return vs Blmbg Aggregate
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PIMCO Fixed Income
Period Ended March 31, 2019

Investment Philosophy
PIMCO emphasizes adding value by rotating through the major sectors of the domestic and international bond markets.
They also seek to enhance returns through duration management. The product was funded during the third quarter of
2002. The custom index is currently composed of 25% Barclays Mortgage, 25% Barclays Credit, 25% Barclays High Yield,
and 25% JP Morgan EMBI Global. Prior to 2/1/2012, the custom index was composed of 70% Barclays Mortgage, 15%
Barclays Credit, and 15% Barclays High Yield.

Quarterly Summary and Highlights
PIMCO Fixed Income’s portfolio posted a 5.63% return for the quarter placing it in the 1 percentile of the Callan Core
Plus Fixed Income group for the quarter and in the 2 percentile for the last year.

PIMCO Fixed Income’s portfolio outperformed the Custom Index by 0.53% for the quarter and outperformed the
Custom Index for the year by 1.28%.

Performance vs Callan Core Plus Fixed Income (Gross)
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PIMCO Fixed Income
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan Core Plus Fixed Income (Gross)
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Real Estate
Period Ended March 31, 2019

Investment Philosophy
The Total Real Estate Funds Database consists of both open and closed-end commingled funds as well as separate
accounts managed by real estate firms.  The returns represent the overall performance of institutional capital invested in
real estate properties.

Quarterly Summary and Highlights
Real Estate’s portfolio posted a 0.38% return for the quarter placing it in the 98 percentile of the Public Fund - Real
Estate group for the quarter and in the 98 percentile for the last year.

Real Estate’s portfolio underperformed the NFI-ODCE Value Weight Gr by 1.04% for the quarter and underperformed
the NFI-ODCE Value Weight Gr for the year by 2.14%.

Performance vs Public Fund - Real Estate (Gross)
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Real Estate
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Public Fund - Real Estate (Gross)
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JP Morgan Strategic Property Fund
Period Ended March 31, 2019

Investment Philosophy
J.P. Morgan’s Strategic Property Fund is an actively managed diversified, core, open-end commingled pension trust fund. It
seeks an income-driven rate of return of 100 basis points over the NFI-ODCE Equal Weight Net Index over a full market
cycle (three to five year horizon) through asset, geographic and sector selection and active asset management. The Fund
invests in high quality stabilized assets with dominant competitive characteristics in markets with attractive demographics
throughout the United States. The product was funded in the fourth quarter of 2008.

Quarterly Summary and Highlights
JP Morgan Strategic Property Fund’s portfolio posted a 0.20% return for the quarter placing it in the 99 percentile of the
Callan Open End Core Cmmingled Real Est group for the quarter and in the 97 percentile for the last year.

JP Morgan Strategic Property Fund’s portfolio underperformed the NCREIF NFI-ODCE Val Wt Nt by 0.99% for the
quarter and underperformed the NCREIF NFI-ODCE Val Wt Nt for the year by 1.77%.

Performance vs Callan Open End Core Cmmingled Real Est (Net)
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JP Morgan Strategic Property Fund
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan Open End Core Cmmingled Real Est (Net)
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JP Morgan Income and Growth Fund
Period Ended March 31, 2019

Investment Philosophy
The product was funded in the fourth quarter of 2005.

Quarterly Summary and Highlights
JP Morgan Income and Growth Fund’s portfolio posted a 0.48% return for the quarter placing it in the 96 percentile of
the Callan Real Estate Val Add Open End Fds group for the quarter and in the 92 percentile for the last year.

JP Morgan Income and Growth Fund’s portfolio underperformed the NCREIF NFI-ODCE Val Wt Nt by 0.72% for the
quarter and underperformed the NCREIF NFI-ODCE Val Wt Nt for the year by 2.57%.

Performance vs Callan Real Estate Val Add Open End Fds (Net)
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JPM Income and Growth Fund
Return Analysis Summary

Return Analysis
The graphs below analyze the manager’s return on both a risk-adjusted and unadjusted basis. The first chart illustrates the
manager’s ranking over different periods versus the appropriate style group. The second chart shows the historical quarterly
and cumulative manager returns versus the appropriate market benchmark. The last chart illustrates the manager’s ranking
relative to their style using various risk-adjusted return measures.

Performance vs Callan Real Estate Val Add Open End Fds (Net)
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Infrastructure
Period Ended March 31, 2019

Quarterly Summary and Highlights
Infrastructure’s portfolio underperformed the CPI + 4% by 1.21% for the quarter and outperformed the CPI + 4% for the
year by 2.53%.
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Macquarie European Infrastructure
Period Ended March 31, 2019

Investment Philosophy
The product was funded in the fourth quarter of 2008.

Quarterly Summary and Highlights
Macquarie European Infrastructure’s portfolio underperformed the CPI + 4% by 3.76% for the quarter and
underperformed the CPI + 4% for the year by 1.98%.
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SteelRiver Infrastructure North America
Period Ended March 31, 2019

Investment Philosophy
The product was funded in the fourth quarter of 2008.

Quarterly Summary and Highlights
SteelRiver Infrastructure North America’s portfolio underperformed the CPI + 4% by 0.30% for the quarter and
outperformed the CPI + 4% for the year by 4.20%.

0%

2%

4%

6%

8%

10%

12%

14%

Last Quarter

1.87
2.17

Last Year

9.97

5.77

Last 3 Years

6.68

6.19

Last 5 Years

10.20

5.28

Last 10-1/4 Years

9.46

5.88R
e

tu
rn

s

SteelRiver Infrastructure North America CPI + 4%

Relative Return vs CPI + 4%

R
e

la
ti
v
e

 R
e

tu
rn

s

(8%)

(6%)

(4%)

(2%)

0%

2%

4%

6%

8%

10%

12%

2014 2015 2016 2017 2018 19

SteelRiver Infrastructure North America

Annualized Five Year Risk vs Return

1 2 3 4 5 6 7 8
4%

5%

6%

7%

8%

9%

10%

11%

SteelRiver Infrastructure North America

CPI + 4%

Standard Deviation

R
e

tu
rn

s

 77
Tucson Supplemental Retirement System



C
a

lla
n

 R
e

s
e

a
rc

h
/E

d
u

c
a

tio
n

Callan Research/Education



Research and Educational Programs

The Callan Institute provides research to update clients on the latest industry trends and carefully structured educational programs  

to enhance the knowledge of industry professionals. Visit www.callan.com/library to see all of our publications, and www.callan.com/blog 

to view our blog “Perspectives.” For more information contact Corry Walsh at 312.346.3536 / institute@callan.com.

New Research from Callan’s Experts

Callan’s 2019-2028 Capital Market Projections | Callan develops 

long-term capital market projections at the start of each year, detail-

ing our expectations for return, volatility, and correlation for broad 

asset classes. For 2019-2028, we made 

gradual, evolutionary changes to our expec-

tations from our projections last year. We in-

creased our ixed income assumptions to re-

lect higher starting yields compared to one 
year ago, including a higher return for cash, 

but we held constant our equity return premi-

um over cash. As a result, we have narrowed 

the equity risk premium over bonds.

Two Questions to Help DC Plans Save on Litigation Costs | 

Executives can monitor whether in-house iduciaries for their de-

ined contribution plans are on track or need assistance by ask-

ing these questions: 1) Are plan administration costs too high? 2) 

Are participants getting the best “bang for their buck” from invest-

ment fees?

The Good, the Bad, and the Ugly: Which Will Your DC Plan Be 

in 2019? | In this paper, we outline best practices for deined con-

tribution (DC) plan sponsors that aspire to be the Good gunslinger, 

and lag traps that could ensnare them in Bad or even Ugly territory.

2019 DC Trends Survey  | Callan’s 12th 

Annual DC Trends Survey highlights plan 

sponsors’ key themes from 2018 and expec-

tations for 2019.

2019 National Workshop Summary: DC Plans | This workshop 

by Callan’s Ben Taylor, Jana Steele, and Gordon Weightman, “The 
New Face of DC Plans,” provided what plan sponsors and invest-

ment managers need to know to stay current on new developments 

and how they might beneit plans.  

2019 National Workshop Summary: Private Equity | In their 

workshop, “Private Equity: Primary Investment Opportunities and 

Considerations,” Callan’s Pete Keliuotis, Jay Nayak, and Weston 
Lewis demonstrated how a thoughtful approach to program design, 

strategy allocation, and capital commitment pacing can lead to long-

term success in private equity investing. 

2019 National Workshop Summary: Strategic Allocations | In 

this workshop, Callan’s Ann O’Bradovich, Ho Hwang, and Gary 
Chang discussed the trend over the past several decades in which 

U.S. institutional investors have shifted their public equity portfolios 
to increase allocations to non-U.S. stocks.

The Callan Periodic Table Collection: Year-End 2018 | The 

Periodic Table Collection offers versions focused on equity, ixed 
income, fund sponsors, and alternatives. Other tables compare the 

performance of key indices to zero and to inlation. 

Quarterly Periodicals

Private Equity Trends | A newsletter on private equity activity, cov-

ering both the fundraising cycle and performance over time.

Market Pulse Flipbook | A market reference guide covering trends 

in the U.S. economy, developments for fund sponsors, and the lat-
est data for U.S. and non-U.S. equities and ixed income, alterna-

tives, and deined contribution plans.

Active vs. Passive Charts | This series of charts compares active 

managers alongside relevant benchmarks over the long term.

Capital Market Review | Provides analysis and a broad overview 

of the economy and public and private market activity each quarter 

across a wide range of asset classes.

2019 Deined Contribution Trends
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10-Year Return and Risk Projections

Each year, Callan develops long-term capital market projections, detailing expected return, standard devia-

tion, and correlations for major asset classes. These projections are the cornerstone for strategic planning.  

This charticle summarizes key igures from Callan’s 2019-2028 capital market projections.

Projected Risk and Return of Different Asset Mixes

This exhibit uses Callan’s projections to create a range of eficient portfolios on a spectrum from conservative to aggressive.

Note: Charts may not sum to 100% due to rounding.

Source: Callan

<<< Conservative Aggressive >>>

Callan’s 10-Year Return Expectations

U.S. Equity 7.15%  ►  Compound earnings growth 

is expected to be modestly above GDP growth. 

P/E ratios are well within historical norms. Dividend 

yields are expected to hold steady.

Global ex-U.S. Equity 7.25%  ►  Earnings growth 

likely to be moderate, facing signiicant uncertainty 
in future economic policies. Relatively high dividend 

yields will support returns. Long period of relative un-

dervaluation in both developed and emerging mar-

kets points to potential for growth.  

U.S. Fixed Income 3.75%  ►  Interest rates should 

rise modestly over the next 10 years. The yield 
curve is projected to revert to a more normal up-

ward sloping term structure. Future higher yields 

offset modest capital losses.

Real Estate 6.25%  ►  Even 

though capitalization rates 

reached a record low in 2018, 
capital lows remain healthy as 
investors rebalanced their over-

all portfolios by moving equity 

market gains into real estate.

Hedge Funds 5.50% ► Returns 

relect the cross currents of 
modest equity expectations, 

higher cash rates, and the 

prospect of varied return oppor-

tunities in uncertain markets.
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Capital Market Projections: 2019-2028 

https://www.callan.com/blog
https://www.callan.com/wp-content/uploads/2019/03/Callan-Capital-Market-Projections.pdf
https://www.callan.com/wp-content/uploads/2019/02/Callan-Two-Questions-for-DC-Plans.pdf
https://www.callan.com/wp-content/uploads/2019/01/Callan-DC-Year-End-Piece-2019.pdf
https://www.callan.com/wp-content/uploads/2019/01/Callan-DC-Year-End-Piece-2019.pdf
https://www.callan.com/wp-content/uploads/2019/01/Callan-2019-DC-Trends-Survey.pdf
https://www.callan.com/wp-content/uploads/2019/02/2019-National-Conference-Summary-DC.pdf
https://www.callan.com/wp-content/uploads/2019/02/2019-National-Conference-Summary-PE.pdf
https://www.callan.com/wp-content/uploads/2019/02/2019-National-Conference-Summary-Strategic-Allocations.pdf
https://www.callan.com/wp-content/uploads/2019/02/Callan-Periodic-Table-Collection-2019.pdf
https://www.callan.com/wp-content/uploads/2019/03/Callan-Private-Equity-Trends-4Q18.pdf
https://www.callan.com/wp-content/uploads/2019/02/Callan-Market-Pulse-4Q2018.pdf
https://www.callan.com/wp-content/uploads/2019/02/Callan-Active-Passive-4Q2018.pdf
https://www.callan.com/wp-content/uploads/2019/02/Callan-4th-Quarter-2018-CMR.pdf


 

 
Events

Miss out on a Callan conference or workshop? Event summa-

ries and speakers’ presentations are available on our website:  

www.callan.com/library/

Please mark your calendar and look forward to upcoming invita-

tions.

June Regional Workshops:

June 4, 2019 – Atlanta

June 5, 2019 – San Francisco

October Regional Workshops:

October 22, 2019 – Denver

October 24, 2019 – Chicago

Invitations have been sent for June and registration is available on 
our website at www.callan.com/events-reg-workshop-june/

Please also keep your eye out for upcoming Webinars in 2019!  We 

will be sending invitations for these and also will have registration 

links on our website at www.callan.com/events.

For more information about events, please contact Barb 

Gerraty: 415.274.3093 / gerraty@callan.com

The Center for Investment Training  
Educational Sessions

The Center for Investment Training, better known as the “Callan 

College,” provides a foundation of knowledge for industry profes-

sionals who are involved in the investment decision-making pro-

cess. It was founded in 1994 to provide clients and non-clients alike 

with basic- to intermediate-level instruction. Our next sessions are:

Introduction to Investments

San Francisco, July 16-17, 2019

Chicago, October 22-23, 2019

This program familiarizes fund sponsor trustees, staff, and asset 

management advisers with basic investment theory, terminology, 

and practices. It lasts one-and-a-half days and is designed for in-

dividuals who have less than two years of experience with asset-

management oversight and/or support responsibilities. Tuition for 

the Introductory “Callan College” session is $2,350 per person. 

Tuition includes instruction, all materials, breakfast and lunch on 

each day, and dinner on the irst evening with the instructors.

“Callan College” on Alternative Investing

Chicago, October 2019—Date TBD

Learn more at www.callan.com/events/callan-college-intro or 

contact Kathleen Cunnie: 415.274.3029 / cunnie@callan.com

Unique pieces of research the 
Institute generates each year50+

Total attendees of the “Callan 

College” since 19943,700 Year the Callan Institute  

was founded1980

Attendees (on average) of the 

Institute’s annual National Conference525

Education: By the Numbers

@CallanLLC  Callan

“Research is the foundation of all we do at Callan, and sharing our 

best thinking with the investment community is our way of helping 

to foster dialogue to raise the bar across the industry.”

Greg Allen, CEO and Chief Research Oficer

https://www.callan.com/library
http://www.callan.com/events-reg-workshop-june/
https://www.callan.com/events/callan-college-intro
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List of Callan’s Investment Manager Clients  

Confidential – For Callan Client Use Only 
 
Callan takes its fiduciary and disclosure responsibilities to clients very seriously. We recognize that there are numerous potential conflicts of interest 
encountered in the investment consulting industry and that it is our responsibility to manage those conflicts effectively and in the best interest of our 
clients.  At Callan, we employ a robust process to identify, manage, monitor and disclose potential conflicts on an on-going basis.   
 
The list below is an important component of our conflicts management and disclosure process.  It identifies those investment managers that pay Callan 
fees for educational, consulting, software, database or reporting products and services.  We update the list quarterly because we believe that our fund 
sponsor clients should know the investment managers that do business with Callan, particularly those investment manager clients that the fund sponsor 
clients may be using or considering using. Please note that if an investment manager receives a product or service on a complimentary basis (e.g. 
attending and educational event), they are not included in the list below. Callan is committed to ensuring that we do not consider an investment 
manager’s business relationship with Callan, or lack thereof, in performing evaluations for or making suggestions or recommendations to its other 
clients.  Please refer to Callan’s ADV Part 2A for a more detailed description of the services and products that Callan makes available to investment 
manager clients through our Institutional Consulting Group, Independent Adviser Group and Fund Sponsor Consulting Group.  Due to the complex 
corporate and organizational ownership structures of many investment management firms, parent and affiliate firm relationships are not indicated on our 
list.  
 
Fund sponsor clients may request a copy of the most currently available list at any time. Fund sponsor clients may also request specific information 
regarding the fees paid to Callan by particular fund manager clients.  Per company policy, information requests regarding fees are handled exclusively 
by Callan’s Compliance Department. 
 

 

Quarterly List as of  
March 31, 2019

Knowledge. Experience. Integrity.  Page 1 of 2 

Manager Name 
Aberdeen Standard Investments 
Acadian Asset Management LLC 
AEGON USA Investment Management 
Alcentra 
AllianceBernstein 
Allianz Global Investors  
Allianz Life Insurance Company of North America 
AlphaSimplex Group, LLC 
American Century Investments 
Amundi Pioneer Asset Management 
AQR Capital Management 
Ares Management LLC 
Ariel Investments, LLC 
Atlanta Capital Management Co., LLC 
Aviva Investors Americas 
AXA Investment Managers 
Baillie Gifford International, LLC  
Baird Advisors 
Baron Capital Management, Inc. 
Barrow, Hanley, Mewhinney & Strauss, LLC 
BlackRock 
BMO Global Asset Management 
BNP Paribas Asset Management 
BNY Mellon Asset Management 
Boston Partners  
Brandes Investment Partners, L.P. 
Brandywine Global Investment Management, LLC 
BrightSphere Investment Group  
Brown Brothers Harriman & Company 
Cambiar Investors, LLC 
Capital Group 
Carillon Tower Advisers 
CastleArk Management, LLC 
Causeway Capital Management 

Manager Name 
Chartwell Investment Partners 
ClearBridge Investments, LLC  
Cohen & Steers Capital Management, Inc. 
Columbia Threadneedle Investments 
Columbus Circle Investors 
Cooke & Bieler, L.P. 
Credit Suisse Asset Management 
CS McKee, L.P. 
DePrince, Race & Zollo, Inc. 
Diamond Hill Capital Management, Inc. 
Dimensional Fund Advisors LP 
Doubleline 
Duff & Phelps Investment Management Co. 
DWS 
EARNEST Partners, LLC 
Eaton Vance Management 
Epoch Investment Partners, Inc. 
Fayez Sarofim & Company 
Federated Investors 
Fidelity Institutional Asset Management 
Fiera Capital Corporation 
Financial Engines 
First Hawaiian Bank Wealth Management Division 
First State Investments 
Fisher Investments 
Franklin Templeton 
Fred Alger Management, Inc. 
GAM (USA) Inc. 
Glenmeade Investment Management, LP 
GlobeFlex Capital, L.P. 
Goldman Sachs Asset Management 
Green Square Capital LLC 
Guggenheim Investments 
GW&K Investment Management 
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Manager Name 
Harbor Capital Group Trust 
Hartford Investment Management Co. 
Heitman LLC 
Hotchkis & Wiley Capital Management, LLC 
HSBC Global Asset Management 
Impax Asset Management Limited 
Income Research + Management, Inc. 
Insight Investment Management Limited 
Intech Investment Management, LLC 
Intercontinental Real Estate Corporation 
Invesco 
Investec Asset Management 
Ivy Investments 
J.P. Morgan 
Janus 
Jennison Associates LLC 
Jobs Peak Advisors  
KeyCorp 
Lazard Asset Management 
Legal & General Investment Management America 
LGT Capital Partners Ltd. 
Lincoln National Corporation 
Longview Partners 
Loomis, Sayles & Company, L.P. 
Lord Abbett & Company 
Los Angeles Capital Management 
LSV Asset Management 
MacKay Shields LLC 
Macquarie Investment Management (MIM) 
Manulife Asset Management 
Marathon Asset Management, L.P. 
McKinley Capital Management, LLC 
MFS Investment Management 
MidFirst Bank 
Mondrian Investment Partners Limited 
Montag & Caldwell, LLC 
Morgan Stanley Investment Management 
Mountain Lake Investment Management LLC 
Mountain Pacific Advisors, LLC 
MUFG Union Bank, N.A. 
Natixis Investment Managers 
Neuberger Berman 
Newton Investment Management 
Nikko Asset Management Co., Ltd. 
Northern Trust Asset Management 
Nuveen  
OFI Global Asset Management 
Osterweis Capital Management, LLC 
P/E Investments 

Manager Name 
Pacific Investment Management Company 
Pathway Capital Management 
Peregrine Capital Management, Inc. 
Perkins Investment Management 
PFM Asset Management LLC 
PGIM Fixed Income 
PineBridge Investments 
PNC Capital Advisors, LLC 

Principal Global Investors  
Putnam Investments, LLC 
QMA LLC 
RBC Global Asset Management 
Record Currency Management Ltd. 
Regions Financial Corporation 
Robeco Institutional Asset Management, US Inc. 
Rockefeller Capital Management 
Rothschild & Co. Asset Management US 
Russell Investments 
Schroder Investment Management North America Inc. 
Silvercrest Asset Management Group 
Smith Graham & Co. Investment Advisors, L.P. 
Smith Group Asset Management 
South Texas Money Management, Ltd. 
State Street Global Advisors 
Stone Harbor Investment Partners, L.P. 
Sun Life Investment Management 
T. Rowe Price Associates, Inc. 
The Boston Company Asset Management 
The TCW Group, Inc. 
Thompson, Siegel & Walmsley LLC 
Thornburg Investment Management, Inc. 
Tri-Star Trust Bank 
UBS Asset Management 
VanEck  
Velanne Asset Management Ltd. 
Versus Capital Group 
Victory Capital Management Inc. 
Virtus Investment Partners, Inc. 
Vontobel Asset Management, Inc. 
Voya  
WCM Investment Management 
WEDGE Capital Management 
Wellington Management Company, LLP 
Wells Fargo Asset Management 
Western Asset Management Company LLC 
Westfield Capital Management Company, LP 
William Blair & Company LLC 
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Fund Sponsor Consulting
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Agenda

Introduction

Asset Allocation and Liability Study Process

Liability Modeling

Asset Modeling

Simulated Financial Condition

Private Infrastructure

Making a Decision
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The Importance of Asset Allocation

Asset allocation is the primary determinant of investment return and asset volatility

Asset allocation is the process of determining the optimal allocation of a portfolio among broad asset classes based 
upon, among other factors:

● Investment goals

●Time horizon

●Liquidity needs

●Capital market expectations

●Liability characteristics

●Risk tolerance

Elements of an appropriate target asset allocation include:

● Identifying asset classes for inclusion (avoid overlaps and minimize gaps)

●Special considerations such as fees, size or capacity constraints, liquidity requirements

●Rebalancing discipline

The Number One Task
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What is an Asset-Liability Study?

A technique to evaluate assets and liabilities so that an adequate return may be targeted

●From a fiduciary perspective, it is prudent to review the long-term strategy every 3-5 years

Helps fiduciaries understand the nature of the TSRS Plan they oversee

● Incorporates actuarial assumptions and actuarial valuation process

●Examines the current and projected financial condition of the Plan
– Funding requirements, funded status, contributions, etc.

●Explores the major risk factors facing the Plan
– Market risk, inflation risk, interest rate risk, currency risk, demographic risk, etc.

●Sets investment goals and/or objectives to fully fund the obligations over the long-term

●Defines the tolerance for risk, including the need to take risk in order to achieve the objective

Determines the optimal investment (asset allocation) strategy relative to the liabilities

●The expected return on assets should be sufficient to support the desired level of funding of the liabilities
– For example, the discount rate of 7.0% is the plan’s targeted return

●Actuarial assumptions are set over a long time horizon (working life of a participant, typically 20 years +), whereas 
capital market expectations are formed with a 10-year time horizon



Asset Allocation and Liability Study 
Process
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Interaction of Three Key Policies
Three strategic policies govern any pool of assets whether it be a pension fund, endowment, or foundation

Investment Policy
– How will the assets supporting 

the benefits/spending be 
invested?

– What risk and return objectives?
– How to manage cash flows?

Contribution Policy
– What are expected inflows 

(contributions, fundraising, 
bequests, royalties)? 

Benefits/Spending Policy
– Defined benefit plan design

– Open, closed, or frozen?
– What type of spending policy?

– Smoothing method?

Investment 
Policy

Benefits/Spending 
Policy

Contribution 
Policy

Contributions + Investment Earnings =  Benefits/Spending/Expenses
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Goal of the Asset-Liability Study

The goal of an asset-liability study is to establish a long-term strategic asset allocation target

Pension plan equation of balance:

Benefits +   Expenses   =      Investment Returns  + Contributions

The primary goal of the Fund is to ensure sufficient liquidity to pay the benefits and expenses when due

●How do liquidity needs impact the investment decisions?   For example, size of the equity allocation or 
commitment to illiquid asset classes

The secondary investment goal is to balance the competing objectives of:

●Minimize costs over the long run (long-term goal)
– How much return generation is necessary to meet actuarial return targets?
– How much return generation is necessary to lower contributions and/or improve funded status?

●Minimize funded status volatility (short-term goal)
– How much risk reduction to decrease contribution/funded status volatility?

The strategic asset allocation target should be an optimal balance between sustainable funded status volatility and 
minimization of contributions over the long run

The strategic asset allocation will vary by unique circumstances

●No “one-size-fits-all” solution exists
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The Focus is on Broad Asset Classes

Primary asset classes and important sub-asset 
classes include:
●U.S. Stocks
●U.S. Bonds
●Non-U.S. Stocks
●Non-U.S. Bonds
●Alternative Investments

– Real Estate

– Infrastructure

– Private equity

– Absolute return

●Cash

Breakdowns between investment styles within asset 
classes (growth vs. value, large cap vs. small cap) 
are best addressed in a manager structure analysis

Equity

U.S.

Large C
ap

S
m

all C
ap

Non-U.S.
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Investm
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Total Fixed Income Allocations – Callan Peer Groups

●The 27% target allocation to fixed income ranks above median compared to other public plans
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Total Fixed Income Allocations – NASRA

Callan recently examined fixed income 
allocations in public funds using the 
largest public pension plans (NASRA) 
using 2017 data.

The observed median fixed income 
allocation is 25%

●7.5% median actuarial discount rate

Two standard deviation range of 
allocation to fixed income is 14% to 37%

●6.5% to 8.0% range for the actuarial 
discount rate

Median allocation declines if we exclude 
certain categories that are treated 
differently across plans:

●Cash

●Private debt

●TIPS

Source: NASRA  2017 plan sponsor survey and Callan LLC

97.5th

2.5th

25th

50th

75th

0%

10%

20%

30%

40%

Percentile
Include 
Cash

Exclude 
Cash

Exclude 
Private 
Debt

Exclude 
Private Debt 

& TIPS
2.5th 37.0% 36.1% 35.0% 30.1%
25th 30.0% 30.0% 29.0% 25.0%
50th 25.0% 24.0% 23.0% 21.0%
75th 20.0% 20.0% 20.0% 18.3%

97.5th 14.1% 14.0% 10.6% 10.5%

% Invested 100.0% 100.0% 100.0% 100.0%
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Callan Asset-Liability Process

Liability/Spending Modeling Asset Modeling

Methodology
and

Assumptions

Analysis
and

Conclusions

Develop Liability/Spending
Assumptions

Capital Market
Projections

Build Liability/Spending 
Model

Mean-Variance Optimization 
to Create Asset Mix 
Alternatives

Monte Carlo Simulation 
Scenario Analysis

Determine Risk Tolerance

Select Appropriate 
Asset Mix



Liability Modeling
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Key Components

Plan document defines the type and level of benefits:

●Final average pay benefits are sensitive to future growth in salaries

●Benefits may increase in retirement to protect against inflation

Actuarial valuation determines the liabilities and indicates sensitivities.

Demographic assumptions:

●Mortality / Longevity

●Termination

●Death

●Disability

●Largest risk is that plan participants live longer than expected

Economic assumptions:

●Discount rate:  serves as the plan’s targeted return, inflation + real return

●Salary inflation:  inflation + productivity + individual merit

●Cost of Living adjustment:  adjusts with inflation, or is fixed

Liability Characteristics
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Build Integrated Asset/Liability Model

Incorporate most recent actuarial valuation and experience study to build an integrated model of the Plan:

●Match current valuation

●Project liabilities 10 and 20 years out

● Integrate with assets and project financial condition of the Plan
– Expected case assumptions built into current actuarial valuation
– Recommended changes from the experience study incorporated into the model, the projections, and the simulations

●Simulate range of potential outcomes to evaluate tolerance for risk
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TSRS Liability Modeling

For purposes of asset-liability modeling, Callan builds an actuarial liability model which initially matches actuarial 
liabilities and normal cost within 5%

●Results are then scaled to match the actuarial report exactly

●Liability model is based on the June 30, 2018 actuarial valuation report for TSRS

●Funding policy of 27.5% of pay for employers and 50% of normal cost for select Tier 1 and Tier II employees 
adopted at the time of the 2014 asset-liability study
– Funding policy for employers is modeled to revert to normal cost plus amortization of unfunded liability once plan reaches full 

funding.

●Assumption changes adopted following the January 2019 experience study are incorporated in the projections 
and the analysis: 3.0 % salary and inflation; return assumption lowered to 7.0% from 7.25%

6/30/2018 Funded Status
Actuarial Accrued Liability (AL) $1,054 mm

Market Value of Assets (MVA) $823 mm

Actuarial Value of Assets (AVA) $803 mm

Unfunded Actuarial Accrued Liability 
(AL - AVA) 

$251 mm

Actuarial Funded Ratio (AVA/AL) 76.2%

Market Funded Ratio (MVA/AL) 78.1%

Key Actuarial Assumption Assumption
Investment Return Rate 7.0% per year

Salary Increase Rates 3.0%

Price Inflation 3.0%
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Baseline Liability Projection

● Assumes 0% workforce growth.

●Future new hires replace future plan 
exits via retirement, death, disability 
and withdrawal.

●New entrant demographics are 
based on recent hires.

● Inactive members – retireds and 
term-vesteds – are expected to 
increase significantly over the next 
10 years, level off after 2032

● Average age of active employees is 
decreasing slightly. Population is 
getting younger as older employees 
retire.

● Inactive liability is increasing faster 
than active liability.

● Active liability, as a percentage of 
total liability, falls from 30% to 23% 
over the next 10 years.
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Simulated Actuarial Liability Projection – TSRS

●Liabilities increase with interest cost (7.0%) and normal cost; they are reduced by benefit payments

●Median liability growth (net of benefit payments) falls to 0.35% over five years and turns slightly negative by ten 
years
– Flat to declining liability growth is unexpected for a typical open plan, but new participants in TSRS are defaulted into Tier II, which 

offers a less rich benefit and therefore slower growth in liabilities
– Across the scenarios above, the 10-year annualized liability growth ranges from 1.4% to 0.2%

●Modest volatility stems from inflation uncertainty as it feeds through to future salary growth

5-Year 10-Year
Percentile 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 Growth Growth

97.5th $1,054 $1,124 $1,140 $1,155 $1,166 $1,177 $1,186 $1,193 $1,198 $1,203 $1,209 2.2% 1.4%
75th 1,054 1,118 1,129 1,138 1,146 1,152 1,157 1,159 1,161 1,162 1,161 1.8% 1.0%
50th 1,054 1,115 1,124 1,130 1,135 1,139 1,142 1,143 1,142 1,139 1,137 1.6% 0.8%
25th 1,054 1,112 1,118 1,122 1,126 1,128 1,127 1,127 1,124 1,120 1,116 1.4% 0.6%
2.5th 1,054 1,107 1,108 1,108 1,106 1,105 1,102 1,099 1,092 1,085 1,078 1.0% 0.2%

Range 0 17 31 46 60 71 83 95 106 118 131 1.3% 1.2%

Median Liability Growth 5.79% 0.77% 0.61% 0.45% 0.35% 0.23% 0.06% -0.08% -0.21% -0.26%
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Liquidity Needs

● Net Cash Outflow = Benefits + administration expenses – employee contributions - employer contributions
– Net Outflow < 5% of assets , which Callan believes is manageable

– 5 -10% depends on amount of illiquid investments (currently 14%)

– Net Outflow rises toward 7% of assets by 2035

● Assumes the plan earns 6.65% return/2.25% inflation (Callan projection) and pursues the current funding policy.

● Negative cash flow projections have been reduced significantly since the last asset-liability study. The adoption of the 27.5% 
contribution policy improved net cash flows and funded status.

● Kink in the net outflow is the result of employer contributions falling off once plan reaches full funding, and 27.5% fixed contribution 
rate for employers reverts to normal cost plus amortization of unfunded liability
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Normal Cost – Employer ($) and Total (% of Salary)

●Employer Normal Cost (left axis) is expected to remain level in dollar terms over 20 years, which implies a decline 
as a % of salary from 6% to 4%

●Total Normal Cost rate (employer normal cost plus employee contribution rate – right axis) is expect to fall over 
the next 20 years as new hires are placed into Tier II, bringing the cost of the plan down
– Changing demographics also is a factor, to some extent (average age and service are falling over the next 20 years)
– Normal Cost represents the accrual of each year’s additional benefit by participants. Open plans generate Normal Cost; frozen plans 

do not
– Normal Cost does NOT include the amortization of any unfunded liability

Cost of Ongoing Benefit Accruals



19Knowledge. Experience. Integrity. TSRS 2019 Asset/Liability Study 

TSRS Funded Status – Market Value of Assets

●Current funding policy (employer at 27.5% of pay, employee at half of normal cost) will result in steady 
improvement in funded status over next 10 and 20 years, from 78.1% to 85% (10 years), reaching 100% in 2035

●Assumes plan earns 6.65% return (Callan capital market projections)
– If plan earned 7.0% assumed return, funded status would reach 100% earlier (2033)
– Once the plan reaches 100% funded, assumed funding policy would revert to normal cost plus amortization of any unfunded liability 

that opens up

●27.5% funding policy leads to steady reduction in unfunded liability in less than 20 years



Asset Modeling
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2019 Capital Market Projections

●Note that return projections for public markets assume index returns with no premium for active management

●The 10 year expectations will be used to assess the impact on the funded ratio and contribution rates near term.

Return and Risk 2019-2028 

* Geometric  or compound returns are derived from arithmetic returns and the associated risk (standard deviation).
Source: Callan

PROJECTED RETURN PROJECTED RISK

Asset Class Index
1-Year 

Arithmetic
10-Year 

Geometric* Real
Standard 
Deviation

Projected 
Yield

Equities
Broad Domestic Equity Russell 3000 8.50% 7.15% 4.90% 17.95% 2.00%
Large Cap S&P 500 8.25% 7.00% 4.75% 17.10% 2.10%
Small/Mid Cap Russell 2500 9.55% 7.25% 5.00% 22.65% 1.55%
Global ex-US Equity MSCI ACWI ex USA 9.20% 7.25% 5.00% 21.10% 3.10%
International Equity MSCI World ex USA 8.70% 7.00% 4.75% 19.75% 3.25%
Emerging Markets Equity MSCI Emerging Markets 10.70% 7.25% 5.00% 27.45% 2.65%

Fixed Income
Short Duration Bloomberg Barclays 1-3 Yr G/C 3.40% 3.40% 1.15% 2.10% 3.25%
Domestic Fixed Bloomberg Barclays Aggregate 3.75% 3.75% 1.50% 3.75% 3.85%
TIPS Bloomberg Barclays TIPS 3.80% 3.75% 1.50% 5.05% 3.90%
High Yield Bloomberg Barclays High Yield 5.75% 5.35% 3.10% 10.35% 7.75%
Non-US Fixed Bloomberg Barclays Glbl Agg xUSD 1.80% 1.40% -0.85% 9.20% 2.35%
Emerging Market Debt EMBI Global Diversified 5.40% 5.05% 2.80% 9.50% 6.00%

Other
Real Estate NCREIF ODCE 7.30% 6.25% 4.00% 15.70% 4.75%
Timber NCREIF Timber 7.10% 6.20% 3.95% 14.55% 3.90%
Farmland NCREIG Agriculture 7.20% 6.25% 4.00% 15.00% 4.50%
Private Infrastructure Cambridge Glbl Priv Infra 8.15% 6.75% 4.50% 18.00% 5.00%
Private Equity Cambridge Private Equity 12.40% 8.50% 6.25% 29.30% 0.00%
Hedge Funds Callan Hedge FoF Database 5.75% 5.50% 3.25% 8.85% 2.50%
Commodities Bloomberg Commodity 4.75% 3.20% 0.95% 18.00% 2.50%
Cash Equivalents 90-Day T-Bill 2.50% 2.50% 0.25% 0.90% 2.50%

Inflation CPI-U 2.25% 1.50%

* Geometric returns are derived from arithmetic returns and the associated risk  (standard deviation).
shaded = current TSRS asset classes
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  Correlation Matrix 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
1 Broad Domestic Equity 1.00
2 Large Cap 1.00 1.00
3 Small/Mid Cap 0.96 0.93 1.00
4 Global ex-US Equity 0.85 0.84 0.84 1.00
5 International Equity 0.81 0.80 0.80 0.99 1.00
6 Emerging Markets Equity 0.87 0.86 0.86 0.94 0.88 1.00
7 Short Duration -0.23 -0.22 -0.26 -0.25 -0.23 -0.28 1.00
8 Domestic Fixed -0.11 -0.10 -0.15 -0.14 -0.12 -0.17 0.88 1.00
9 TIPS -0.05 -0.04 -0.08 -0.06 -0.05 -0.09 0.56 0.64 1.00
10 High Yield 0.64 0.63 0.62 0.63 0.61 0.62 -0.13 0.02 0.06 1.00
11 Non-US Fixed 0.01 0.01 0.00 0.07 0.05 0.10 0.48 0.53 0.40 0.12 1.00
12 EMD 0.57 0.57 0.55 0.57 0.54 0.58 -0.04 0.10 0.18 0.60 0.01 1.00
13 Real Estate 0.74 0.73 0.72 0.71 0.68 0.70 -0.13 -0.04 0.00 0.56 -0.05 0.47 1.00
14 Timber 0.79 0.79 0.76 0.79 0.77 0.76 -0.20 -0.05 -0.01 0.55 -0.07 0.47 0.65 1.00
15 Farmland 0.80 0.79 0.77 0.80 0.78 0.77 -0.20 -0.06 -0.10 0.53 -0.06 0.50 0.60 0.70 1.00
16 Infrastructure 0.85 0.85 0.82 0.83 0.81 0.81 -0.20 -0.10 -0.10 0.57 -0.07 0.47 0.69 0.79 0.76 1.00
17 Private Equity 0.92 0.92 0.88 0.88 0.86 0.86 -0.30 -0.23 -0.14 0.55 0.06 0.45 0.66 0.67 0.81 0.80 1.00
18 Hedge Funds 0.76 0.76 0.74 0.74 0.72 0.73 -0.08 0.09 0.09 0.57 -0.05 0.54 0.64 0.71 0.74 0.74 0.62 1.00
19 Commodities 0.15 0.15 0.15 0.16 0.16 0.16 -0.22 -0.10 0.12 0.10 0.15 0.19 0.20 0.25 0.20 0.18 0.18 0.21 1.00
20 Cash Equivalents -0.04 -0.03 -0.08 -0.04 -0.01 -0.10 0.30 0.10 0.12 -0.11 0.00 -0.07 -0.06 -0.05 -0.05 0.15 0.00 -0.07 0.07 1.00
21 Inflation -0.01 -0.02 0.02 0.01 0.00 0.03 -0.20 -0.28 0.10 0.07 -0.10 0.00 0.10 0.04 0.20 0.09 0.06 0.20 0.40 0.00 1.00

2019 Callan Capital Market Projections
Correlation: 2019–2028

Source: Callan

– Relationships between asset classes are 
as important as standard deviation

– To determine portfolio mixes, Callan 
employs mean-variance optimization

– Return, standard deviation and 
correlation determine the composition of 
efficient asset mixes
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2019 Capital Market Expectations – Definitions

Arithmetic mean return: is the single-period estimate of return, and is inferred as the mean of a distribution of 
single-period returns (and therefore used in a mean-variance optimization tool)

●The arithmetic mean is the simple average of a sequence of returns

Geometric return: compound return, calculated by linking multiple periods and their arithmetic returns

●The compound return is what investors actually experience over time, and reflects the impact of volatility on the 
investor’s results
– If there is no volatility, then arithmetic = geometric. If there is volatility, then the geometric return is eroded over time relative to the 

arithmetic average

●The classic example: assume two periods, one where the investor gets a 50% gain, followed by one where the 
investor suffers a 50% loss; he arithmetic average return is zero, but the compound return is negative 25% (1.5 * 
0.5 = 0.75)

Risk is defined as the variability of return, and uses standard deviation to articulate the measure of risk. Higher 
standard deviation = greater risk; defines range of probable returns

●+/- one standard deviation defines 2/3 of expected outcomes; +/- two standard deviations captures 95% of 
outcomes

●Example: large cap US equity geometric return = 7.0%, standard deviation = 17.1%
– Range for one standard deviation: -10.1% to 24.1%
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Asset Mixes

●10-year expected return = compound (geometric mean) returns, incorporating the impact of volatility and 
correlation between asset classes
– Policy objective: 4.0% real return (7% nominal return minus 3% inflation)
– 10-year expected return for the policy target is 6.65%, in the median case. Standard deviation defines the range of possible 

outcomes
– Callan capital market expectations yield a lower median return than the assumed 7.0% return

– Callan expectations do not include any assumption for active management premium. In addition, Callan’s inflation assumption is 
2.25%, resulting in a real return expectation for the current Target of 4.4%, which is 40 bps higher than the implied real return in the 
policy target (7.0% nominal return and 3.0% inflation assumption used in the actuarial valuation).

Current Policy Target and Alternative Asset Mixes

Component Target Min Max Mix 1 Mix 2 Mix 3 Mix 4 Mix 5
Large Cap 26% 0% 100% 23% 25% 27% 30% 32%
Small/Mid Cap 8% 0% 100% 6% 7% 7% 8% 9%
Global ex US Equity 25% 0% 100% 20% 22% 24% 26% 27%
Domestic Fixed 27% 0% 100% 35% 30% 25% 20% 15%
Real Estate 9% 0% 12% 12% 12% 12% 12% 12%
Infrastructure, private 5% 0% 100% 4% 4% 5% 5% 5%
Total 100% 100% 100% 100% 100% 100%

Total Fixed Income 27% 35% 30% 25% 20% 15%
Total Public Equity 59% 50% 54% 58% 63% 68%
Total Real Assets 14% 15% 16% 17% 17% 17%

Asset-Only
10 Year Expected Return 6.65% 6.38% 6.53% 6.68% 6.82% 6.94%
Standard Deviation 12.83% 11.17% 12.05% 12.97% 13.89% 14.82%
Sharpe Ratio 0.315 0.338 0.326 0.314 0.302 0.292
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Current Asset Classes

●Current policy target is broadly diversified across global equity, fixed income, real estate and infrastructure 
investments.

●Plan has 25% target to non-US equity, or 42% of total public equity
– This allocation is in line with our optimization model results, which suggest non-US equity of 40-45% of public equity exposure, just 

below that of a global equity weighting based on current market capitalization (approximately 50% non-US equity)

●Real estate and infrastructure constitute exposures to real assets, currently at 14% of the total portfolio, just below 
the exposures suggested by the optimization model
– Infrastructure offers a return/risk profile that adds diversification within real assets and to the stock and bond exposures in the TSRS 

portfolio
– Other strategies considered by investors to diversify the real asset portfolio include additional inflation sensitive investments, such as 

TIPS, commodities, natural resource and materials equity, MLPs, even agriculture and timber

●Mix 5 shows an allocation that draws fixed income down below 20% in pursuit of return, yet the expected return for 
Mix 5 is still below the 7.0% return assumption used in the plan valuation
– Callan is reluctant to recommend or support an asset allocation with fixed income exposure much below that of Mix 4 or Mix 5
– We believe a total return plan for a public fund like TSRS should have a meaningful exposure to fixed income to provide 

diversification and downside risk protection in potential bear equity markets
– The TSRS funding policy of a 27.5% floor heightens the sensitivity of the plan’s funded status to capital market variability

●Callan does not believe the risk/return posture of the Plan should be radically changed
– TSRS will need to retain its current strong orientation toward risk assets (equity) in pursuit of return to achieve its funding goals
– Whether the plan should pursue more or less exposure to risk assets than the current policy target mix should not be unduly 

influenced by subdued expectations for the shorter-term 5-10 year horizon. We do not believe investors are likely to be compensated 
for greater risk taking in the shorter term.
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2019 Capital Market Expectations

Probability of achieving or exceeding the 7.0% return assumption is very similar across asset mixes for one year

Range of Projected Returns – One Year

TSRS Mix 1 Mix 2 Mix 3 Mix 4 Mix 5
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2019 Capital Market Expectations

●Current Target falls short of the 7.0% policy return in the median case, but still stands a reasonable chance 
(46.5%) of attaining it over 10 years

●Callan expectations do not include any assumption for active management premium

Range of Projected Returns – Ten Years

TSRS Mix 1 Mix 2 Mix 3 Mix 4 Mix 5
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Simulated Financial Condition
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Simulate Financial Condition

Generate 2,000 simulations per year, per asset mix to capture possible future economic scenarios and 
their effect on the portfolio

The simulation results are then ranked from highest to lowest to develop probability distributions

Projections are based on proposed assumptions and methodology

Target Mix and Mixes 1 – 5 are modeled

Liability Modeling Asset Projections
Actuarial

Liability Model
Asset

Mix Alternatives

Simulate Inflation, Interest 
Rates, and Capital Markets

Range of Future Liabilities, 
Assets, Costs, and 

Contribution
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Percentile 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
2.5th $823 $1,007 $1,122 $1,216 $1,304 $1,402 $1,531 $1,553 $1,613 $1,714 $1,797
25th 823 897 932 972 1,004 1,032 1,080 1,105 1,130 1,165 1,180
50th 823 833 837 851 863 874 890 899 909 921 925
75th 823 761 753 734 733 724 721 720 712 702 708

97.5th 823 606 582 559 519 503 478 449 446 424 417
Range 401 540 657 785 899 1,053 1,104 1,167 1,290 1,380
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Market Value of Assets (Current Target Mix) – TSRS

The expected outcome is the 50th percentile.

●There is a 50% chance that asset values will be above the value shown and a 50% chance that asset values 
will be below the value shown.

The worse-case scenario is the 97.5th percentile; a 1 in 40 chance of occurrence.

●For example, there is a 1-in-40 chance (2.5% probability) that the 6/30/2028 market value of assets will be 
$417M or less.

97.5th Percentile

50th Percentile
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10-Year Ending (7/1/2028) Market Value of Assets – TSRS

●More conservative mixes have lower asset values in the 50th percentile
– Higher expected returns lead  to higher asset values
– Larger contributions for lower returning mixes can make up some of the difference

●More aggressive mixes generally have lower asset values in the 97.5th percentile
– Greater volatility means larger losses in down investment markets
– Larger contributions for poorer performing  mixes can make up some of the difference

Percentile Target Mix 1 Mix 2 Mix 3 Mix 4 Mix 5
2.5th $1,797 $1,593 $1,698 $1,816 $1,938 $2,079
25th 1,180 1,122 1,152 1,188 1,222 1,258
50th 925 898 912 925 938 953
75th 708 710 708 709 709 706

97.5th $417 $457 $439 $412 $397 $383
Range 1,380 1,136 1,259 1,403 1,541 1,696

Downside -508 -441 -472 -513 -542 -570
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10-Year Ending (7/1/2028) Market Funded Status – TSRS

●Funded Status = Market Value of Assets / Accrued Liability
– 7/1/2018 Market Funded Status = 78% for the policy target

●Funded Status is expected (50th percentile) to increase from current level of 78% over the next 10 years for all 
asset mixes.

●More aggressive mixes are expected (50th percentile) to have a higher funded status at the end of 10 years but will 
have a lower funded status in a worse-case scenario (97.5th percentile).

Percentile Target Mix 1 Mix 2 Mix 3 Mix 4 Mix 5
2.5th 159% 141% 150% 160% 172% 183%
25th 104% 99% 102% 105% 107% 110%
50th 81% 79% 80% 81% 82% 84%
75th 62% 62% 62% 62% 62% 62%

97.5th 37% 40% 38% 37% 35% 34%
Range 123% 101% 111% 123% 136% 149%
Downside -44% -39% -42% -44% -47% -50%
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2019-2028 Cumulative Employer Contributions – TSRS

●Contribution rate does vary for TSRS with asset performance, but only under certain circumstances.

●10-year cumulative contributions are nearly the same for all asset mixes in the expected case, under the funding 
policy with a 27.5% of salary floor
– 27.5% rate exceeds the required contribution using normal cost plus amortization of unfunded liability in the expected case 

outcomes. Higher contributions arise in adverse capital markets; a large unfunded liability pushes the required contribution > 27.5%.
– The large difference between the positive tails of the distributions (best case outcomes) and the expected case comes from the full 

funding limit enabled in the model. If good capital market outcomes push the plan to 100% funded, the funding policy shifts from the 
27.5% floor to normal cost plus amortization of the unfunded liability.

Percentile Target Mix 1 Mix 2 Mix 3 Mix 4 Mix 5
97.5th $431 $420 $425 $432 $440 $447
75th 378 378 378 378 378 379
50th 359 360 359 358 358 357
25th 326 341 336 323 309 293
2.5th 168 187 172 167 163 139

Range 264 233 253 264 276 308
Downside 73 60 66 73 82 90
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7/1/2028 Unfunded Liability

●Unfunded Liability = Actuarial Accrued Liability – Market Assets
– 7/1/2018 Unfunded Liability = $231 mm for the current target mix

●More aggressive mixes are better funded in the 50th percentile
– Higher expected investment returns result in higher asset values given the liabilities

●More aggressive mixes are more poorly funded in the 97.5th percentile
– Asset losses due to greater volatility leads to more underfunding

Percentile Target Mix 1 Mix 2 Mix 3 Mix 4 Mix 5
97.5th $727 $693 $709 $727 $744 $764
75th 434 430 429 433 434 435
50th 212 237 224 212 200 187
25th -46 15 -20 -52 -83 -119
2.5th -671 -468 -563 -685 -817 -951
Range 1399 1160 1271 1412 1561 1714
Downside 515 455 485 515 544 577
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●Ultimate Net Cost (UNC) = 10-Year Cumulative Contributions + 7/1/2028 Unfunded Actuarial Liability
– UNC captures what is expected to be paid over 10 years plus what is owed at the end of the 10 year period
– Negative numbers indicate the plan is in a surplus position at 7/1/2028

●More aggressive mixes lower UNC in the expected case but result in a greater UNC in a worse case scenario

Ultimate Net Cost – TSRS

Percentile Target Mix 1 Mix 2 Mix 3 Mix 4 Mix 5
97.5th $1,124 $1,084 $1,105 $1,128 $1,150 $1,172
75th 805 803 806 809 812 814
50th 570 599 584 569 551 535
25th 275 349 309 266 225 178
2.5th -466 -236 -360 -484 -618 -757
Range 1590 1320 1465 1612 1768 1929
Downside 554 484 521 559 599 637
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Private Infrastructure
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Direct Infrastructure

Benefits
●Low correlation with traditional asset classes

●Stable income return

● Inflation sensitive

●Low observed volatility

Benefits and Considerations

Considerations
●Relatively small investment manager universe

● Illiquidity

●High leverage

●Political—privatization headline news

●Limited availability of investments

●High fees relative to traditional investments

●Callan supports the current 5% allocation to infrastructure at the asset allocation level due to all of the 
benefits listed below

●TSRS has 14% in illiquid assets, which is reasonable given the plan dynamics

● Implementation is the primary challenge, from our perspective, with infrastructure
– We like the characteristics of the asset class though they can be hard to capture

●TSRS should examine the available investment vehicles to gain comfort before continuing investment

● If TSRS approves the infrastructure allocation, a decision will need to be made on how to re-invest 
proceeds as the current closed ended funds mature
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Vehicles



Making A Decision



40Knowledge. Experience. Integrity. TSRS 2019 Asset/Liability Study 

Risk Metrics for TSRS

Simulation generates a range of potential outcomes for the financial condition of the Plan:

●Plan assets

●Liabilities

●Benefit payments

●Annual and cumulative dollar contributions

●Employer contribution rates

●Funded status

Key metric for TSRS:

●Contribution rate for employers: seeks strategies to stabilize financial condition of the plan
– Probability of maintaining current 27.5% floor rate; reduce volatility of the rate around the current level
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Summary Observations

●The liability and demographic profiles suggest the Plan has a sufficiently long time horizon in which to assume 
investment risk
– Plan is open and active. Average age of active employees is decreasing. Population is getting younger as older employees retire.   

●Benefit payments are significant, but liquidity needs under the 27.5% funding policy are manageable and should 
not impact the Plan’s asset allocation
– Net outflow averages 5% over the next 20 years
– Current allocation to illiquid investments is 14% (real estate and infrastructure)
– TSRS has potential room for additional illiquid investments

– TSRS could maintain up to 15% in real assets exposure to diversify the plan’s stocks and bonds, and to provide inflation-sensitive 
investments

●Liability growth is moderate and slows over the next 10 years
– Median liability growth (net of benefit payments) falls to 0.36% over the ten year horizon
– Normal Cost is expect to fall over the next 20 years as new hires are placed in Tier II, bringing the cost of the plan down
– Active liability, as a percentage of total liability, falls from 30% to 23% over the next 10 years
– Liability volatility stems from inflation uncertainty feeding through future salary growth

●The current target is a well-diversified portfolio that includes exposure to stocks, bonds, real estate and 
infrastructure, and can be retained as a reasonable policy

●Capital market expectations represent passive exposure (beta only) to the capital markets with the exception of 
private markets where objective benchmarks don’t exist.
– Private real estate and infrastructure have some active management premium (alpha) embedded in the return expectation, which 

can help with the plan’s reach for return.
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Summary Observations, continued

●Current funding policy with a 27.5% floor under employer contributions transmits capital market risk to plan asset 
values, and therefore funded status volatility
– Policy allows contributions to adjust to market volatility but only when the market results are extreme

– The 27.5% floor is substantially greater than normal cost plus amortization of the unfunded liability 

– Positive capital market results that push funded status to 100% revert the funding policy back to normal cost plus amortization of 
the unfunded liability

– Poor results can increase required funding beyond the 27.5% floor in the very worse case scenarios

– Funded status volatility is higher under the 27.5% policy than under one without a floor, raising the probability of liquidity concerns 
in the very worse case outcomes

●TSRS needs to pursue return in concert with the funding policy to maintain progress in closing the funding gap
– Current target contains an appropriate tilt toward growth assets
– Greater exposure to growth would increase the potential for return, at the cost of greater volatility. Given the sensitivity of funded 

status to capital market risk, we would not recommend increasing the exposure to growth assets for TSRS
– Private equity is one of the few assets that is expected to generate higher return than public equity, and could be considered to 

diversify public equity. The higher expected return comes with different and higher risks, which could be balanced with a smaller 
allocation to overall growth assets.
– The added illiquidity and long time horizon require substantial education for the Board to understand the investment and to ensure 

ownership of the allocation.

●Other strategies to manage risk and enhance risk adjusted return include shifts in the implementation of existing 
asset classes:
– More active risk, tilts toward higher returning segments of asset classes such as small cap, emerging markets, core plus fixed 

income
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Is the Current Risk Posture Appropriate?

Factor Description Supports risk 
taking?

Return Objective • Achieve the Investment Return Rate of 7.0% over the long-term Yes
Time Horizon • Ongoing Plan – indefinite time horizon Yes
Liability Growth • Liabilities grow with normal cost and interest (7.0%)

• Interest cost is high but normal cost is declining
• Traditional final salary benefits with 2.25% accrual

Some

Funded Status • Funding gap is narrowing and 10-year funded status is expected to 
improve under current funding policy and current target mix

• 7/1/2018 Market Funded status = 78%
Some*

Contribution Risk • Funding policy does not reflect impact of poor investment except in 
extreme scenarios, and over the very long term

• Higher returns can pull forward achievement of full funding, when 
the employer contribution policy reverts to a much lower rate

Some

* Some Plan Sponsors lean on a more aggressive asset allocation to assist with closing a Plan deficit over the 
long run. Of course, a more aggressive asset allocation can make the financial situation worse, if investment 
performance is worse than expected.
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Conclusions

●The current asset allocation is diversified among broad asset classes and built to help TSRS meet liabilities and 
objectives over the long-term

●TSRS has made substantial progress since the last asset liability study was conducted in 2014

●Funded status has improved primarily from a healthy contribution policy with the goal of reaching full funding.
– Investment results have been strong versus peers and the target benchmark and nearly achieved the 7.25% rate of return after fees. 

For five years ended 3/31/19, TSRS returned 7.1% versus the benchmark of 6.6%

●The Board provided responses to several survey questions  in advance of the completion of this A/L study. When 
asked about risk, the Board indicated that funded status risk was the number one concern

●Funded status volatility increases with riskier asset mixes. With a strong contribution policy and a long time horizon 
is it prudent to take more risk with the assets?

●A challenge is that the expected return of the current asset allocation is 6.7% over the next 10-years, which is 
below the objective of 7.0%
– The 6.7% does not include an active management premium, which could make up the difference
– There is a 47% probability the current asset allocation will meet the return objective
– The riskiest mix shown has a lower expected return than 7.0%

●When considering risk the key factors TSRS should consider are:
– What is the expected return in the median case versus the worst case?
– How does investment volatility impact funded status in the median and worst case?
– With a strong contribution policy already in place, what are the pros and cons of changing the risk profile of the assets?
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Disclaimers

This report is for informational purposes only and should not be construed as legal or tax advice on any matter. Any decision you make on the basis of this content is your sole 

responsibility. You should consult with legal and tax advisers before applying any of this information to your particular situation. 

This report may consist of statements of opinion, which are made as of the date they are expressed and are not statements of fact. 

Reference to or inclusion in this report of any product, service or entity should not be construed as a recommendation, approval, affiliation or endorsement of such product, service or 

entity by Callan.

Past performance is no guarantee of future results. 

The statements made herein may include forward-looking statements regarding future results. The forward-looking statements herein: (i) are best estimations consistent with the 

information available as of the date hereof and (ii) involve known and unknown risks and uncertainties such that actual results may differ materially from these statements. There is 

no obligation to update or alter any forward-looking statement, whether as a result of new information, future events or otherwise. Undue reliance should not be placed on forward-

looking statements.



Fitch Ratings: Higher Risk Not Translating to Similar Returns for U.S. Pensions

Link to Fitch Ratings' Report(s): U.S. State and Local Pension Investments (Concerns Grow with Riskier Allocations, Lower Returns)

Fitch Ratings-New York-06 May 2019: U.S. state and local pensions have taken on riskier asset allocations in recent years, though the rate of return is
paling compared with the higher risk according to Fitch Ratings in a new report.

State and local pension plans have steadily increased their allocations to equities and alternatives such as real estate, private equity, hedge funds and
commodities over the last several years. Asset allocation to both equities and alternative investments rose to 77% in 2017 from 67% in 2001. In contrast,
asset allocation to fixed income investments and cash fell to 23% in 2017 from 33% in 2001. However, median average returns for major state and local
systems were 6.2% between 2008 and 2017 compared with 6.4% between 2001 and 2017.

The falling rate of return is particularly notable for seven states (New Hampshire, Arizona, Rhode Island, Connecticut, Maryland, Hawaii and New Jersey),
which showed average underperformance of 2% and higher. This is a performance gap that over time could have a material impact on how some pension
plans are funded according to Olu Sonola, Group Credit Officer of U.S. Public Finance at Fitch. 'Persistent shortfalls in investment performance eventually
necessitate future increases in employer contributions, which could be especially problematic for states with already elevated pension liabilities,' said
Sonola.

Arizona's 86% allocation to equities and alternatives is the highest among U.S. states. Conversely, states like South Dakota (66% allocation to equities and
alternatives as of 2017) and Indiana (48% allocation to alternative investments) are clearly making a hard turn away from riskier assets.

These developments will be critical in determining the overall picture of unfunded pension liabilities, which eclipsed $1 trillion two years ago. The increase in
unfunded liabilities largely reflects lower than expected investment returns, shortfalls in actuarially determined contributions and steady increases in
projected future benefits.

'U.S. State and Local Pensions - The Changing Risk-Return Landscape' is available at 'www.fitchratings.com' or by clicking on the above link.
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Pensions Have Tripled Their Investment in High-Risk Assets. Is It
Paying Off?

by Liz Farmer | May 8, 2019 AT 4:00 AM

So-called alternative investments include real estate and hedge funds. (Shutterstock)

Public pensions are more invested than ever before in high-risk and expensive assets like real estate and hedge funds. Yet
research continues to show that this tactic is unlikely to improve their earnings.

According to Fitch Ratings, in the span of a decade, pensions tripled their average investment in these so-called alternative
investments. In 2007, they averaged 9 percent of state and local public pension investment portfolios. By 2017, that number had
risen to 27 percent.

During that period, median average returns on overall investments were 6.2 percent, according to Fitch. But during the longer
period between 2001 and 2017, reflecting a time of less reliance on alternative investments, they were actually slightly better: 6.4
percent.

“If you look at trends and allocation to riskier assets and the returns we see alongside them, you clearly see that you can’t
necessarily say you’re getting the bang for the buck over the last 17 years,” says Fitch analyst Olu Sonola, who authored the
report.

The report adds to the growing body of evidence that alternative investments are not worth the extra cost and risk. In fact, they



may be lowering pensions' earnings and costing state and local governments more money.

Pensions' average investment returns -- overall, not just on alternatives -- failed to meet expectations between 2001 and 2017,
even though those expectations lowered from 8 percent to 7.5 percent. Plans that don’t meet expectations require state or local
governments to put more money in pension systems. Even high-performing pension systems like Colorado, Oklahoma, Utah and
Wisconsin have had to increase their payments or give up being fully funded for this reason.

Only South Dakota’s retirement system, which is fully funded and relies the least among all 50 states on alternatives and
equities, met its own expectations over that time period. Seven states -- Arizona, Connecticut, Hawaii, Maryland, New
Hampshire, New Jersey and Rhode Island -- missed theirs by 2 percent or higher, according to Fitch.

The reason alternative investments aren't a safe bet, concludes Fitch, is because they tend to be volatile. But others dispute that
idea. Andy Palmer, the chief investment officer for Maryland's pension system, says their strategy of investing more in
alternatives is to reduce risk and volatility.

Before the 2008 financial crisis, nearly 70 percent of the Maryland system's portfolio was invested in stocks -- now it's less than
50 percent. Since then, Maryland has invested more in private equity, real estate and hedge funds.

"Reducing our risk in U.S. equities in particular and getting return from other sources, we believe, will protect us from those
really sharp downturns," says Palmer.

The system has also slightly lowered its expected rate of return over the years from 8 percent to 7.45 percent.

Palmer points to the average 9.5 percent investment return the system has earned over the last 10 years as of this March. While
that exceeded state expectations, it's not as good as some of Maryland's peers. Palmer says that’s the result of unfortunate
timing: The system shifted away from stocks at a time when the market went gangbusters.

But Jeff Hooke, a visiting fellow for the right-leaning Maryland Public Policy Institute who has been critical of pension systems
that invest heavily in alternatives, argues the real winners in this larger trend are the Wall Street bankers who make money from
the high fees associated with these investments.

“You can basically replicate all these alternative investment strategies through the public market and save yourself all the fees,”
Hooke says.

Fitch’s report backs up Hooke's claim. Passively managed portfolios (which are low-fee and leave Wall Street out of the equation
almost entirely), have performed better than the average pension plan over the last 17 years.

This appears in the Finance newsletter. Subscribe for free.

*CORRECTION: An earlier version of this incorrectly stated that Maryland reduced its assumed rate of return to 7.55 percent.
The correct number is 7.45 percent.



Why Low Inflation Has The Fed Concerned Right Now | Bankrate.com

Sarah Foster

Jacob Lund/Shutterstock

When the Federal Reserve announced its interest rate decision last week, it let you in on a vexing, unsolved mystery that’s been perplexing U.S.
central bankers for the latter half of 10 years: With the best job market in decades, why isn’t there more inflation?

For years, economic theory has suggested that the Fed’s two objectives – stable prices and maximum employment – have an inverse
relationship. When one (unemployment) goes down, the hypothesis suggests that the other (inflation) should go up.

Throughout most of the current expansion, however, that hasn’t really been the case. Even with the labor market tight and the unemployment
rate at a 49-year low, inflation hasn’t quite reached the level where Fed officials want it to be – 2 percent – at a point that’s been sustainable.

It’s becoming quite a concern for officials at the U.S. central bank. Fed Chairman Jerome Powell said during the April-May meeting’s press
conference that if inflation continues to consistently register below that target, the Federal Open Market Committee (FOMC) would take it into
account when setting policy. The occurrence has been so puzzling that officials look like they’ll be putting it at the center of their policy
framework review set for June.

But just because this is one of the more esoteric aspects of Fed policy, doesn’t mean you should turn a blind eye. Believe it or not, your
expectations of where inflation will be in the future can influence how your purchasing power plays out. Inflation also has major implications
for your pocketbook and the broader economy.

Here’s everything you need to know about inflation, and why it’s such a conundrum for U.S. central bankers right now.

The basics of inflation

In one way or another, we’re all impacted by inflation.

Whether it’s at the gas station or the grocery store, when prices increase, you feel it. It seems like the dollars in your wallet don’t go as far – or
can’t purchase as much – as they used to.

Generally, this is what inflation measures: price changes in goods and services. It tracks how your purchasing power changes over time.

Even though it might seem like a bad thing if your dollars don’t go as far, a moderate level of inflation is good, according to the Fed. It makes it
less likely that the economy will fall into deflation, something that many economists say is far worse because it keeps people from wanting to
spend.



A higher inflation rate, on the other hand, suggests that the economy could be overheating. It may also reduce your purchasing ability.

As a result, the Fed has a “goldilocks” inflation rate – that is, when price stability isn’t too hot or too cold. On an annual basis, the Fed hopes
that prices will rise by 2 percent, an objective it officially set in 2012.

How does the Fed know it’s hitting that target? By reviewing two main indexes that measure inflation: consumer price index (CPI) and personal
consumption expenditures (PCE). Both indices measure the prices of a typical “basket of goods” and study how they change over time.

CPI looks at what households are buying, while PCE analyzes what businesses are selling, according to the Cleveland Fed. Fed officials look at
both measures, but they prefer PCE, which tends to run lower than CPI.

Where inflation is at right now

But these measures are published with a lag and are backward-looking by nature, says Robert Brusca, chief economist at Fact and Opinion
Economics, who used to work for the Federal Reserve Bank of New York.

“They tell you what inflation was, not what inflation is,” according to Brusca. “You wouldn’t want to drive your car looking out of the rearview
mirror.”

The Fed has historically modeled future inflation for policy using an economic model known as “the Phillips curve.” This theory suggests that
the relationship between the unemployment rate and wage growth typically predicts inflation, says Joe Brusuelas, chief economist at RSM.

Think of it as a chain of events: Economic growth leads to more jobs. More jobs push down the unemployment rate. A low unemployment rate
suggests that the labor market is tight. And employers, as a result, hike wages to recruit more workers, and in turn, pass those along to
consumers in the form of higher prices.

Today, however, that theory is in dispute. Wage growth and inflation have been modest during this economic expansion, even with growth
registering above 3 percent in the first quarter of 2019 and an unemployment rate at 3.6 percent.

Excluding the volatile food and energy categories, inflation in March cooled to 1.6 percent on an annualized basis, the slowest pace since
January 2018, according to the most recent PCE reading from the Department of Commerce. Meanwhile, wages grew on a year-over-year basis
to 3.2 percent from 3.4 percent in the prior month, which was the fastest pace of the expansion, the Department of Labor’s most recent jobs
report shows.

As a result, the Phillips curve has been flat.

“It’s a concern that we’ve had such a strong rate of growth when you compare it to potential, and yet we’re still not seeing inflation move up to
the levels that the Fed would want,” says Sarah House, director and senior economist at Wells Fargo Securities.

Technology and automation might have something to do with the flatness of the curve, Brusuelas says. These developments have depressed
wage growth.

“You have quite a bit of automation in the pipeline, followed by the integration of advanced technology,” Brusuelas says. “Technology acts as a
natural deflationary impulse, even amidst an economy that’s growing at a solid rate, even with an unemployment rate below 4 percent.”

San Francisco Fed President Mary Daly suggested in a March 26 speech that the increased number of businesses that open locations abroad
could also be to blame.

“Declining unionization, along with increased automation and globalization, have made it harder for workers to push for higher pay, even in
very healthy job markets,” Daly told the Commonwealth Club of San Francisco. “This weakens the link between employment and wage growth.”

Why the Fed is concerned about inflation staying below its target

The Fed cares about missing its target for two main reasons. First, if inflation consistently falls below the Fed’s 2 percent objective when times
are good, it makes it even harder for the Fed to respond to a downturn.

“No urgency to raise rates means rates remain at a lower level,” says Mark Hamrick, Bankrate’s senior economic analyst. Consequently, the Fed
has “less ammo to draw from when the inevitable downturn is evident.”

It’s also a credibility issue for the Fed, Brusca says. It’s important for the public to have faith in the central bank’s ability to steer the economy,
he says.

“Think of it in terms of fidelity,” Brusca says. “If you don’t trust your husband, and he’s done bad things in the past, and you hear something,
you’ll blow up in a rage. Maybe it will spoil your relationship. It’s the same thing with inflation and the Fed.”

What can help bring inflation up?

In his semi-annual testimony to Congress, Powell brought up a tricky economic concept. The chief central banker told the Senate Banking
Committee that the public’s expectations of inflation are “the most important driver of actual inflation.”

It works like this: If a large amount of people expect inflation to rise in the future, they might make their purchases now, while their money still
travels far. Workers will then ask their employers for a pay raise, and businesses will consequently pass along those increases by rising prices.
Those events, economists say, create the inflation that was anticipated all along.

Inflation expectations “can lead to consumer decisions and actions,” Hamrick says. “Once this cycle begins to gain traction, it’s easy to see how
it can gain speed and damage the economy. This is one reason that economists and the Fed keep an eye on so-called inflation expectations.”

But if the public trusts the Fed and firmly believes that it has a handle on inflation, they won’t react too heavily to any deviations as they come
in, Brusca says. For example, if inflation comes in above 2 percent next month, you won’t panic because you have faith that the Fed knows what
it’s doing.

“If the Fed doesn’t get inflation expectations well-anchored, then these types of deviations can cause people to change their habits,” Brusca
says. “This will cause inflation to become more unsustainable.”



A number of indices seek to measure where both the financial markets and general households see inflation heading, Brusuelas says. One of the
Fed’s favorite gauges is the “five-year, five-year forward” inflation expectation and its “breakeven inflation rate,” out of the St. Louis Fed. These
indices measures where inflation is expected to go over the five-year period beginning five years from today.

The first one worth looking at is the “breakeven” rate, Brusuelas says, which shows that inflation expectations are currently around 1.86
percent, according to the St. Louis Fed. That means inflation is still expected to be below the Fed’s target five years from now.

“That’s a good thing,” Brusuelas says. “That shows the Fed has a handle on inflation expectations, and it gives them latitude to implement a
policy that airs on the dovish side, meaning rates can be lower for longer.”

Households, on the other hand, are surveyed by the University of Michigan in its consumer sentiment index. That gauge shows that households
are expecting an inflation rate of about 2.5 percent over the next five years, according to its April reading.

How low inflation could harm the economy

If these inflation expectations aren’t stable, it could have massive implications for the health of the economy, Brusuelas says.

“Over time, if inflation moves away from 2 percent, whether it’s to the upside or toward zero, it will begin to harm the economy in ways that we
don’t quite understand very well,” Brusuelas says. “Without expectations being well-anchored, the path of the rate of interest means little.”

Interest rates, after all, are the Fed’s main way of stimulating the economy, Hamrick says.

“Among the most urgent periods in the life of a central banker is when the economy is faltering, in a recession or crisis,” Hamrick says. “If the
major lever — interest rates — isn’t at their disposal during such challenging times, that’s an even bigger problem.”

During the May press conference, Powell brought up the relationship between inflation and expectations — a slippery slope for the economy if
both continue to cool.

“It’s important that inflation run symmetrically around 2 percent,” Powell said. If “most of the misses are on the downside, inflation
expectations over time could be pulled down and that could put downward pressure on inflation,” making it “harder for us to react to
downturns and support the economy in difficult times.”

The Fed could potentially adopt a new inflation framework when it meets for a review in June. That could be an “average inflation target,”
which aims to keep inflation higher during good times, to make up for being lower during downturns. Vice Chair Richard Clarida said in an
April 9 speech that he would be open to considering the idea.

But before that happens, keeping an eye on inflation expectations in general is a good move, according to Brusuelas. It could potentially
foreshadow the Fed’s next move.

“Should you begin to see a deterioration in those forward-looking expectations,” he says, “that would imply the Fed could possibly begin to cut
interest rates.”

Learn more:

What top economists say will be the biggest risk to economic growth right now
Economists survey: Expect the Fed to hike again, but mortgage rates won’t take off
What Trump can (and can’t) do when it comes to Powell and the Fed
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