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1.

AGENDA

STATE BOARD OF INVESTMENT
MEETING

Wednesday, March 2, 1988
9:00 A.M.

Room 118 - State Capitol
Saint Paul

Approval of Minutes of November 25, 1987
Report on Escheated Property (M. McGrath)
Reappointment of IAC Members

Executive Director's Report (H. Bicker)

A. Quarterly Investment Review (October 1l-December 31,
1. Basic Retirement Funds
2. Post Retirement Fund and Other Investment Funds

B. Portfolio Statistics (December 31, 1987)
Response to Auditor Carlson's Letter (T. Triplett)

Reports from Investment Advisory Council Committees
(J. Yeomans)

A. Administrative Committee
1. Update on 1987 Annual Report
2. Update on Pending Legislation
3. Revised Quarterly Report Format
4. Basic Funds Part IV Paper
5. Manager Continuation Policy Paper
6. Board Action to Secure Repurchase Transactions

B. Equity Manager Committee
1. Manager Continuation Policy Paper
2. Manager Report Format
3. Recommendations on Existing Managers
4. Completeness Fund Policy Paper

C. Fixed Income Manager Committee
1. Manager Continuation Policy Paper
2. Bond Index Fund Update
3. External Bond Manager Performance
4. BEA Contract Renewal

D. Alternative Investment Committee
1. Strategy Review
2. Manager Review Meetings
3. Recommendations for Additional Commitments

TAB
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STATE OF MINNESOTA
STATE BOARD OF INVESTMENT

Room 105, MEA Building
55 Sherburne Avenue
Saint Paul 55155
(612) 296-3328

MINUTES
STATE BOARD OF INVESTMENT
November 25, 1987

The State Board of 1Investment (SBI) met on Wednesday,
November 25, 1987 at 9:00 A.M. in Room 118 of the State Capitol.
Governor Rudy Perpich, Chair; Secretary of State Joan Anderson
Growe; State Treasurer Michael A. McGrath; State Auditor Arne H.
Carlson; and Attorney General Hubert H. Humphrey III were
present.

The minutes of the October 1, 1987 meeting were unanimously
approved.

Attorney General Humphrey introduced Christie Eller, who will
be representing the office of the Attorney General on Board
matters.

State Treasurer McGrath updated the Board on the process used
for the disposition of escheated property. Mr. McGrath stated
that the estimated value of the property is $75,000. He also
stated that he will bring recommendations ¢to the Board at the
March 1988 meeting to either hold or dispose of this property.

EXECUTIVE DIRECTOR'S REPORT

Howard Bicker, Executive Director, stated <that the Basic
Retirement Funds increased in total value by 2.5% for the quarter
and 21% for the year ended September 30, 1987. The total rate of
return for the Basic Retirement Funds was 3.7% for the quarter,
including alternative investments, and 3.9% excluding alternative
investments. For the latest year the total return on the Basic
Funds was 24% including alternative investments, and 26.5%

excluding alternative investments. He reported the -equity
segment provided a 6.3% return for the quarter, which was
slightly above the market. For the year, the equity segment

gained a 37.6%, which was slightly below the market return. Mr.
Bicker reported the bond segment provided a -2.2% return for the
quarter and a 2.8% return for the latest year. Performance for
both periods exceeded the market returns.

Mr. Bicker then summarized the performance of the Post
Retirement Fund. He stated the market value of the Fund
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increased 8.7% for the year. This gain was due both to
investment performance and a positive cash flow of $285 million.
Mr. Bicker reported that the Post Fund contained 9% cash at the
end of the previous quarter due to an increase in new retirees on
June 30. During the latest quarter much of that cash was
invested in bonds. As a result, cash decreased to 4.7% of the
Post Fund and the bond segment saw a corresponding increase over
the previous quarter. Mr. Bicker reported the equity segment of
the Post Fund provided a 3.3% return for the quarter, which was
less than the return available from the Wilshire 5000.

Mr. Bicker stated that as of September 30, 1987 all assets
under management at the State Board of Investment were $12.1
billion.

Mr. Bicker then reviewed the effect of the October 1987 stock
market decline on the Basic Retirement Funds. He reported that
the Wilshire 5000 dropped 22.6% and the Dow Jones fell 24.3% for
the month. While these declines are significant, Mr. Bicker
pointed out that the stock market was still higher on October 31,
1987 than it was at the start of the calendar year. Mr. Bicker
stated that the Basic Retirement Funds experienced a drop of
approximately 13% during October. On January 1, 1987 the Basic
Funds had a market value of approximately $4.474 billion. On
October 31, 1987 the Funds were approximately $4.570 billion.
This is a positive gain of $96 million despite the sharp declines
in October.

Mr. Bicker briefly reviewed three components of the Board's
1988 legislative package. First, he reviewed the request to add
authority to invest in international markets. Mr. Bicker stated
this was proposed during the 1987 session but failed to obtain
final approval from the Legislature, primarily due to opposition
in the House of Representatives. Since that time, the request
has appeared to gain support among House members. Second, Mr.
Bicker reviewed the proposals that affects the Supplemental
Investment Fund. The Board will request that the Bond Account be
eliminated and the Guaranteed Return Account be expanded to other
groups that utilize the Supplemental Fund. Third, he reviewed
the suggested housekeeping changes. Originally, staff suggested
two changes in this category; elimination of obsolete language in
the Variable Annuity Fund and elimination of SBI review of
certain elements of the state's deferred compensation plan. Mr.
Bicker said the deferred compensation plan review item had been
dropped after individual Board members expressed concern on this
issue. Secretary of State Growe made a motion that the deferred
compensation plan issue be sent to the Administrative Committee
of the Investment Advisory Council for review. The motion was
unanimously approved.

Mr. Bicker concluded his presentation by reviewing the terms
of a proposal from the State Fund Mutual Insurance Company.
Under the negotiated terms, the SBI would purchase a $10 million
surplus note from the insurance company with a base interest rate
of 9 1/4%. Additional compensation under the terms would bring
the internal rate of return to 15.8%.



INVESTMENT ADVISORY COUNCIL REPORT

Jan Yeomans, IAC Chair, presented the Investment Advisory
Council Report.

ADMINISTRATIVE AND ASSET ALLOCATION COMMITTEES

Ms. Yeomans stated the Administrative and Asset Allocation
Committees met Jointly during the quarter. Four information
items were discussed. First, the IAC and Board meeting schedules
for calendar 1988 were reviewed. Second, Ms. Yeomans reported
that the fiscal year 1987 retirement benefit increase is
estimated to be approximately 8%. Final calculation will be made
as soon as all necessary data is available. Third, she stated
that the Board's 1987 Annual Report will be available in draft
form in December and is expected to be printed in January 1988.
Fourth, Ms. Yeomans reported that two 1local police relief
associations have approved mergers with PERA under legislation
passed during the 1987 session. The assets of the Duluth and
Buhl police plans are expected to transfer to the SBI on January
1, 1988.

Ms. Yeomans stated the Council recommends the Board approve
the 1988 legislative package with the deletion of the deferred
compensation issue previously discussed. Mr. McGrath moved
approval. The motion passed unanimously. Ms. Yeomans reported
the Council recommended adoption of Part IV of the Basic
Retirement Funds' Policy Paper, which deals with performance
evaluation in the Basic Retirement Funds. Mr. Carlson made a
motion that the policy paper be placed on the agenda for the
Board's March 1988 meeting. There was no objection.

EQUITY MANAGER COMMITTEE

Ms. Yeomans stated the Equity Committee issued a revised
report at the IAC meeting on November 24, 1987 which recommends
that one manager (Hellman Jordan) be terminated and four other
managers be placed on probation because staff has concern about
their operation and performance (see Exhibit 1). She reported
that staff will recommend further action based on additional
analysis and evaluation of the firms. She stated the Committee
felt terminating the managers would introduce a bias in the
aggregate equity portfolio that may be ill-advised at this time.
In addition, she stated the Committee feels it may be possible to
resolve some issues with the four managers without incurring the
expense of terminating a portfolio.

Mr. Carlson stated he was present at the Equity Manager
Committee meeting and questioned how the revised report was
created. Mr. Bicker stated the revised report obtained the
unanimous approval of the IAC and could be considered a report
from full Council rather than a revised report from a committee
of the Council.

Mr. Carlson stated the information used to evaluate the
managers was not presented clearly and he cited inconsistencies



between the staff evaluation of managers that were chosen for
retention, probation and termination. In response to a question
from Mr. Carlson, Ms. Yeomans stated the IAC felt termination of
all managers who were not rated highly on this set of criteria
would leave the entire equity segment with a strong growth bias.
This could make the portfolio wvulnerable in the current market
environment. Mr. Carlson asked 1if the managers had ever
outperformed the index fund. Dave Tierney, Richards & Tierney,
stated the managers have added approximately $13 million in value
to the Basic Funds over the last twelve months.

Ms. Growe asked that the summary ranking sheet be explained.
Mr. Bicker and Mr. Tierney discussed each column of figures and
responded to additional questions from Ms. Growe concerning
either the qualitative or quantitative measures associated with
each type of rating.

In response to a question from Mr. Carlson, Mr. Tierney and
Mr. Bicker explained that implementation of a completeness fund
is necessary to ensure that the equity segment, in aggregate,
will outperform the Wilshire 5000 index. Mr. Carlson then stated
that Board members are not able to effectively evaluate managers
because they are continually told additional time and new
analyses are necessary before action can be taken.

Ms. Growe stated she would not be hesitant to dismiss any
manager that was not performing up to the Board's expectations,
but she had some concern about the degree of subjectivity in the
evaluation. Ms. Growe suggested the Board ask the IAC Equity
Committee to review the entire process used to evaluate the
managers and report their findings back to the Board. Mr.
Humphrey agreed and reiterated Ms. Growe's concern about the
degree of subjectivity incorporated in the present ratings. 1In
response to a question from Mr. McGrath, Mr. Bicker and Mr.
Tierney stated the value added to the portfolio by each manager
could be calculated and reported to the Board.

In response to a question from Mr. Carlson, Ms. Yeomans
stated it would be feasible to dismiss managers in the future,
provided a back-up strategy was in place which allows the Board
to avoid the risk of significant underperformance relative to an
aggregate benchmark. Mr. Carlson made a motion that the IAC
report be adopted with the understanding that the backup strategy
will be presented to the Board by March 1988 and that final
review of existing managers will take place at that time. Mr.
Carlson accepted a further amendment by Ms. Growe which requires
the staff to notify the four managers on probation in writing and
include the specific reasons for the Board's action. The motion
passed unanimously.

FIXED INCOME COMMITTEE

Ms. Yeomans reported on three information items reviewed by
the Committee. First, she stated that the performance of the
external bond managers had been satisfactory and no changes are
recommended at this time. Second, she stated the bond index fund



will be established in July 1988. A reallocation from existing
active managers to the passive managers  will occur at the same
time. Third, Ms. Yeomans reported that the bidding process for
the 1987-1990 guaranteed investment contract in the Supplemental
Fund was completed. The winning bid was 8.45% from Principal
Mutual Life.

Ms. Yeomans then reported on three action items from the
Committee. First, she stated the Committee recommended that the
Board renew its contract with Bankers Trust to rebalance the
dedicated bond portfolio. She stated the Committee also
recommended that staff review other available vendors before the
contract is renewed again. Ms. Growe moved approval. The motion

passed unanimously. Second, Ms. Yeomans reported that the
Committee recommended adoption of the staff position paper on
construction of a bond index fund. Mr. McGrath moved approval.
The motion was unanimously approved. Third, Ms. Yeomans stated

that the Committee recommended the Board accept the surplus note
from the State Fund Mutual Insurance Company that was reviewed
earlier in the meeting by Mr. Bicker. Mr. Carlson moved
approval. The motion passed unanimously.

ALTERNATIVE INVESTMENT COMMITTEE

Ms. Yeomans stated that the Alternative Investment Committee
had no action items. She said the Committee is actively looking
for new investments but is having difficulty finding them in the
current market environment.

Mr. Carlson referred to a 1letter he sent to members of the
Board concerning SBI policy and operations (see Exhibit 2).
After reviewing several of the points in the letter, Mr. Carlson
made a motion to adopt the suggested actions contained in part
one of the 1letter and adopt the quarterly report format he
provided. Mr. McGrath seconded the motion.

Ms. Growe agreed with Mr. Carlson concerning the Board
members' need to develop a relationship with the consultant and
meet more frequently. Mr. Tierney stated that he and Tom
Richards would be happy to arrange such meetings. Ms. Growe
suggested the Administrative Committee of the IAC develop a
response to the issues raised in Mr. Carlson's letter. Mr.
Carlson stated he did not want the issues in part one of his
letter referred to the IAC. Mr. Humphrey stated he would like
additional time to review the issues Mr. Carlson raised and
suggested that staff be directed to bring all the issues back to
the Board. Mr. Carlson agreed and his motion was withdrawn.

The meeting adjourned at 10:50 A.M.
Respectfully submitted,
. .
Rl Pukiry
Howard J. Bicker
Executive Director

Attachments



EXHIBIT 1

MEMBERS OF THE BOARD:
GOVERNOR RUDY PERPICH
STATE AUDITOR ARNE H. CARLSON
STATE TREASURER MICHAEL A. McGRATH
SECRETARY OF STATE JOAN ANDERSON GROWE
ATTORNEY GENERAL HUBERT H. HUMPHREY Wi

EXECUTIVE DIRECTOR
HOWARD J. BICKER

STATE OF MINNESOTA
STATE BOARD OF INVESTMENT

Roomn 105. MEA Building
55 Sherburne Avenue
Saint Paul 55155
(612) 296-3328

November 24, 1987

TO: Members, State Board of Investment
Members, Investment Advisory Council

FROM: Equity Manager Committee

SUBJECT: Revised Committee Report

The Committee revised its original recommendation regarding
the Board's equity managers. The Committee recommends that the
investment management agreement of Hellman Jordan be terminated
effective December 31, 1%987.

The Committee recommends that the assets of Hellman Jordan be
equally distributed in kind to each of the following managers:
Alliance Capital, IDS Advisory and Forstmann Leff. These three
managers ranked high in the recent staff evaluations.

Further, the Committee recommends that the following four
managers be placed on probation:

l. Beutel Goodman

2. Investment Advisers
3. Peregrine Capital
4. Waddell & Reed

These four managers ranked 1low in the recent staff manager
evaluation.

The Committee adopted a staff recommendation to establish a
more formal manager continuation policy. The staff proposed a
policy which focuses on the 1level and consistency of performance
as well as qualitative considerations regarding the manager's
organization and investment approach. The Committee will bring
specific recommendations regarding acceptable levels of manager
performance, and the time frames over which manager performance
should be reviewed, to the Board at its March meeting.
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The Committee also heard a progress report regarding the
implementation of a completeness fund. A staff analysis of the
existing equity management structure indicates that the current
level of misfit is not material. The Committee recommends that
the implementation of a completeness fund be postponed.

The Committee also recommended that the staff continue its
efforts in the completeness fund area. Staff will provide an
analysis of the impact of the proposed manager terminations on
the level of misfit. staff will report the results of its
analysis along with a recommendation to the Committee as part of
a completeness fund position paper scheduled to be presented to
the Board at its next meeting.



SUMMARY OF EXTERNAL MANAGERS

Value of Active Mgmt. Subjective Ratings

Market 2 Year

Value Annualized Annualized VAM Rolling

9/30/87 Performance Benchmark Annualized Average Batting Confidence Invest.

(Mil) (1084-3087) (1Q84-3087) (1084-3087) (4085-3087) Average Indicator Org. Appr. Perf. Overall
Alliance $ 150.5 26.71% 17.62% 9.10% 11.42% 0.800 3.15 7 7 10 9
Fred Alger $ 131.0 19.33% 20.59% -1.26% -0.69% 0.600 -0.39 5 7 5 5
BMI $ 85.9 15.44% 17.48% -2.03% 1.88% 0.600 -0.48 4 7 5 5
Beutel $ l44.4 19.51% 22.82% -3.32% -6.74% 0.533 -0.94 5 5 2 3
Forstmann $ 116.6 20.82% 16.72% 4.10% 10.46% 0.571 0.98 3 7 8 7
Hellman $ 107.1 22.42% 21.74% 0.67% -0.76% 0.467 0.18 1 1 5 2
DS $ 122.5 24.35% 21.68% 2.66% 4.38% 0.733 1.06 4 7 9 8
IAI $ 111.0 20.83% 21.82% -0.99% -0.17% 0.400 -0.38 3 3 2 k)
Lieber $ 49,0 18.25% 17.15% 1.10% -1.09% 0.467 0.61 4 8 7 7
Peregrine ¢ 109.6 18.98% 18.69% 0.29% -6.11% 0.467 0.11 3 5 3 3
Waddell $ 127.6 18.38% 21.93% -3.55% -3.08% 0.533 -0.87 5 S 2 3
Index Pund $2,301.6 21.76% 21.87% NA NA NA NA
Wilshire 5000 22.00%
90 Day T Bills T7.71%8

Inflation (CPI)

3.08s




EXHIBIT 2
STATE OF MINNESOT.A
orricr Oor T STATL AUDITOR
SaINT Pavie a510:
12 -20000 - 25731

HTATY EXPCETIVE OO N1
STATE MOAKD OF 1M ENTMI A

ARNE H. CARI.SON BAND EXCHANOE BOAKHD

STaATR AvbiToNn

HOURING PIKANCE 4GS0y

BURAL PINAKCE ADMININTRATION

PREMDEXT, PUNLILIC EMELOVE LS
Novembcr 19’ 1987 BETIREMENT ANNOCIATION

The Honorable Rudy Perpich
Governor of Minnesota

Room 130 Capitol Building
St. Paul, Minnesota 55155

Dear Rudy:

At the next weeting of the State Board of Investment, I will make a
series of suggestions that 1 feel will more clearly define the role of
the State Board of Investment relative to the staff, the Investment
Advisory Council, and the consultant. For purposes of organization,
let me divide the matter into two parts:

1.

MANAGEMENT

Our Board has an obligation to review the budget of the State
Board of Investment prior to submission to the Legislature
and prior to its implementation. This review should also
include a salary schedule.

At each meeting of the State Board of Investment, staff
should submit to the Board, for review, a statement of
budget-to-actual in order to give us information relative to
vhat has been spent compared to the allocation.

The review of the annual budget should also coantain all
anticipated travel by members of the staff. Any additional
travel should be disclosed to the Board at a meeting prior to
the travel expenditure.

Annually, each member of the Board should submit an
evaluation of its employee, the Executive Director, on the
prescribed form.

We should make absolutely certain that all staff is aware of
the fact that it is governed by Minnesota Statutes, Section
43A.48 which defines a code of ethics for employees in the
Executive Branch.



The Honorable Rudy Perpich
Goverunor of Minnesota
November 19, 1987

Page Two of Three

f. The Board should make certain that staff submits to the Board
its plans for the annual orientation meeting. As you know,
this proposal emanated from the Board and we should not lose
control of it. I would personally suggest that the Chairman
of the State Board of Investment open the conference and that
other members of the Board introduce various speakers and
play a meaningful role in the conference. After all, this is
our conference and we are the hosts and hostesses.

II. POLICY

a. The relationship between the Board and the consultant should
be more clearly defined. It should be understood that the
consultant works for us, not the staff or the IAC. There is
a reason for that line of authority and it relates to our
fiduciary responsibility. 1 would look to the consultant as
an individual who meets with us, as members of the Board,
individually and collectively, for the purpose of sharing
with us his best judgment relative to the guidance of the
funds.

Part of his responsibilities should include the following:

1. A review of the investment strategy that has been adopted
by the State Board of Investment. Did we lay out the
right course of action? Was our asset allocation strategy
appropriate? Did our active managers outperform their own
benchmarks and how did they do against various industry
indexes?

2. The consultant should assist us in explaining why active
equity management has fallen so far behind the performance
of the Wilshire 5000 Index Fund. The primary purpose of
active management is to add value and a losing strategy
warrants very close scrutiny.

3. The consultant should assist us in evaluating the quality
and quantity of our staff operations.

4. The consultant should assist us in designing a systea that
evaluates our overall performance relative to other public
funds as well as private funds. I think it is important
for us to know how we are doing against Honeywell, 3M,
General Motors, etc.



The Honorable Rudy Perpich
Governoc of Minnesota
November 19, 1987

Page Three of Three

b. Staff should be directed to reorganize the presentation of
its data so that it lends itself to an easier understanding
of how we evaluate outside managers. I have submitted to
Howard Bicker a form that will alleviate this problem. It
includes the following items - name of manager, the amount of
money allocated, the quarterly period, manager's portfolio
results on a quarterly basis, manager's benchmark results on
a quarterly basis, the rolling two or three-year figure, and
quarterly numbers for the performance of the S & P, Wilshire
5000, and the CPI. The same would be applicable on the bond
side except the appropriate bond indices would be used.
There should also be the annual results of outside managers,
annual results of internal managers and annual results for
the Index Fund vs. the appropriate stocks and bonds indexes.

I have attached a copy of this form.
1 very much appreciate your help and understanding in this matter. Further, 1
hope that if you have any questions, you will feel free to call me.
armest regards,

\

AR H. CARLSON
State Auditor

AHC :mgt

Enclosure
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1.

AGENDA

INVESTMENT ADVISORY COUNCIL
MEETING

Tuesday, March 1, 1988
2:00 P.M.
MEA Building - Conference Room "A"
41 Sherburne Avenue
Saint Paul

Approval of Minutes of November 24, 1987

Executive Director's Report (H. Bicker)

A. Quarterly Investment Review (October l1l-December 31, 1987)
1. Basic Retirement Funds
2. Post Retirement Fund and Other Investment Funds

B. Portfolio Statistics (December 31, 1987)
Response to Auditor Carlson's Letter (T. Triplett)
Reports from Investment Advisory Council Committees

A. Administrative Committee (T. Triplett)
1. Update on 1987 Annual Report
2. Update on Pending Legislation
3. Revised Quarterly Report Format
4. Basic Funds Part IV Paper
5. Manager Continuation Policy Paper
6. Board Action to Secure Repurchase Transactions

B. Equity Manager Committee (J. Eckmann)
1. Manager Continuation Policy Paper
2. Manager Report Format
3. Recommendations on Existing Managers
4. Completeness Fund Policy Paper

C. Fixed Income Manager Committee (G. Norstrem)
1. Manager Continuation Policy Paper
2. Bond Index Fund Update
3. External Bond Manager Performance
4. BEA Contract Renewal

D. Alternative Investment Committee (K. Gudorf)
1. Strategy Review
2. Manager Review Meetings
3. Recommendations for Additional Commitments

TAB



MEMBERS OF THE BOARD:
GOVERNOR RUDY PERPICH
STATE AUDITOR ARNE H. CARLSON
STATE TREASURER MICHAEL A. McGRATH
SECRETARY OF STATE JOAN ANDERSON GROWE
ATTORNEY GENERAL HUBERT H. HUMPHREY W

EXECUTIVE DIRECTOR
HOWARD J. BICKER

STATE OF MINNESOTA
STATE BOARD OF INVESTMENT

Room 105, MEA Building
55 Sherburne Avenue
Saint Paul 55155
(612) 296-3328

MINUTES
INVESTMENT ADVISORY COUNCIL

November 24, 1987

The Investment Advisory Council met on Tuesday, November 24,
1987 at 2:00 P.M. in the MEA Building, St. Paul.

MEMBERS PRESENT: Harry Adams, James Eckmann, Elton Erdahl, Paul
Groschen, James Hacking, Vern Jackels, Malcolm
McDonald, Judy Mares, Gary Norstrem, Joe
Rukavina, Tom Triplett, Ray Vecellio, Debbie
Veverka, and Jan Yeomans.

MEMBERS ABSENT: Ken Gudorf

SBI STAFF: Howard Bicker, Jeff Bailey, Beth Lehman, John
Griebenow, Harriet Balian, Charlene Olson.

OTHERS ATTENDING: Shane Allers, Gary Austin, Arne Carlson,
Christie Eller, John Gardner, Jim Heidelberg,
Richard Helgeson, Michael McGrath, Jake
Manahan, David Tierney, Elaine Voss, and Robert
Whitaker.

The minutes of the June 2 and October 1, 1987 meetings were
approved.

Jan Yeomans, IAC Chair, recognized State Auditor Carlson.
Mr. Carlson distributed copies of a letter he sent to Board
members which presented his concerns about staff operations and
oversight by the Board. Mr. Carlson referred to a report he
prepared in 1980 which was critical of the performance of the
State Board of Investment. He stated the SBI had shown
improvement since that time, but that some questions raised by
the report had not been resolved. Mr. Carlson said there are
several questions regarding performance that need to be
addressed, particularly with respect to equities performance.
These include the performance o©of passive management compared to
active management and the performance of internal management
compared to external management. He stated he had other concerns
about the oversight of SBI operations including the reporting

AN ENLIAL OPPORTLINITY EMPLOYER



relationship of the consultant; the effectiveness and evaluation
of SBI's investment policies; and the evaluation of staff
operations. Mr. Carlson stated he believes the Board is growing
more isolated and does not sufficiently understand and monitor
investment policy and SBI operations.

Several persons spoke after Mr. Carlson completed his opening
comments. Howard Bicker stated the SBI has attempted to provide
background information in several ways: the recent Spring Hill
seminar; the annual investment conference sponsored by the Board;
orientation sessions for new Board and IAC members; and response
to specific questions from Board members and others about SBI
operations. Treasurer McGrath asked to be recognized from the
audience and stated that he found Mr. Bicker and his staff to be
responsive to his needs as a new Board member. Judy Mares said
she felt Mr. Carlson's comments indicated the Board has lost
sight of the IAC as an oversight body. She stated the IAC
members have expended a great deal of time and effort to review
staff operations and to make sound recommendations to the Board
on all of the SBI's investment policies and procedures. Joe
Rukavina suggested the function of the IAC may need to be
redefined and Malcolm McDonald suggested the Administrative
Committee of the IAC would be the appropriate body to do so.
Gary Norstrem stated it appeared the relationships of the IAC to
the staff and of the IAC to the Board needed to be explored. Ms.
Mares said the IAC should make a clear statement to the Board
about the IAC's role and suggested the IAC needs to know how the
Board views the IAC. Ms. Yeomans concluded the discussion by
stating the IAC needed to formulate a response to Mr. Carlson's
letter.

EXECUTIVE DIRECTOR'S REPORT

Mr. Bicker stated that the Basic Retirement Funds increased
in total value by 2.5% for the quarter and 21% for the year ended
September 30, 1987. The total rate of return for the Basic
Retirement Funds was 3.7% for the quarter, including alternative
investments, and 3.9% excluding alternative investments. For
the latest year the total return on the Basic Funds was 24%
including alternative investments, and 26.5% excluding
alternative investments. He reported the equity segment provided
a 6.3% return for the quarter, which was slightly above the
market. For the year, the equity segment gained a 37.6%, which
was slightly below the market return. Mr. Bicker reported the
bond segment provided a =-2.2% return for the quarter and a 2.8%
return for the latest year. Performance for both periods
exceeded the market returns.

Mr. Bicker then summarized the performance of the Post
Retirement Fund. He stated the market value of the Fund
increased 8.7% for the Yyear. This gain was due both to
investment performance and a positive cash flow of $285 million.
Mr. Bicker reported that the Post Fund contained 9% cash at the
end of the previous quarter due to an increase in new retirees on
June 30. During the latest quarter much of that cash was
invested in bonds. As a result, he said, cash decreased to 4.7%



of the Post Fund and the bond segment saw a corresponding
increase over the previous quarter. Mr. Bicker reported the
equity segment of the Post Fund provided a 3.3% return for the
quarter, which was less than the return available from the
Wilshire 5000.

Mr. Bicker stated that as of September 30, 1987 all assets
u?der management at the State Board of Investment were $12.1
billion.

Mr. Bicker then reviewed the effect of the October 1987
stock market decline on the Basic Retirement Funds. He reported
that the Wilshire 5000 dropped 22.6% and the Dow Jones fell 24.3%
for the month. While these declines are significant, Mr. Bicker
pointed out that the stock market was still higher on October 31,
1987 than it was at the start of the calendar year. As a result,
the stock market still provided a positive return for calendar
year. Mr. Bicker stated that the Basic Retirement Funds
experienced a drop of approximately 13% during October. On
January 1, 1987 the Basic Funds had a market value of
approximately $4.474 billion. On October 31, 1987 the Funds were
approximately $4.570 billion. This represents a positive gain of
$96 million despite the sharp declines in October.

Mr. Bicker briefly reviewed three components of the Board's
1988 legislative package. First, he reviewed the request to add
authority to invest in international markets. Mr. Bicker stated
this was proposed during the 1987 session but failed to obtain
final approval from the legislature, primarily due to opposition
in the House of Representatives. Since that time, the request
has appeared to gain support among House members. Second, Mr.
Bicker reviewed the proposals that affect the Supplemental
Investment Fund. The Board will request that the Bond Account be
eliminated and the Guaranteed Return Account be expanded to other
groups that utilize the Supplemental Fund. Third, he reviewed
the suggested housekeeping changes. Originally, staff suggested
two changes in this category; elimination of obsolete language in
the Variable Annuity Fund and elimination of SBI review of
certain elements of the state's deferred compensation plan. Mr.
Bicker informed the IAC that <the proposal concerning deferred
compensation review had been dropped after his discussions with
Board members.

Mr. Bicker concluded his presentation by reviewing the terms
of a proposal from the State Fund Mutual Insurance Company.
Under the negotiated terms, the SBI would purchase a $10 million
surplus note from the insurance company with a base interest rate
of 9 1/4%. Additional compensation under the terms brings an
internal rate of return to 15.8%.

INVESTMENT ADVISORY COUNCIL COMMITTEE REPORTS

ADMINISTRATIVE AND ASSET ALLOCATION COMMITTEE REPORTS

Jan Yeomans stated the Administrative and Asset Allocation
Committees met Jjointly during the quarter. Four information



items were discussed. First, the IAC and Board meeting schedules
for calendar 1988 were reviewed. Second, Ms. Yeomans reported
that the fiscal year 1987 retirement benefit increase is
estimated to be approximately 8%. Final calculation will be made
as soon as all necessary data is available. Third, she stated
that the Board's 1987 Annual Report will be available in draft
form in December and is expected to be printed in January 1988.
Fourth, Ms. Yeomans reported that two local police relief
associations have approved mergers with PERA under legislation
passed during the 1987 session. She said the assets of the
Duluth and Buhl police plans are expected to transfer to the SBI
on January 1, 1988.

Ms. Yeomans said the Committee recommends the IAC approve the
legislative proposals reviewed by Mr. Bicker earlier in the
meeting. She also stated the Committee recommends approval of
Part IV of the Basic Retirement Funds Policy Paper concerning
performance evaluation. A motion was made to accept the
Committee report. The motion passed unanimously.

EQUITY MANAGER COMMITTEE REPORT

Debbie Veverka stated the Committee reviewed staff
evaluations of the external managers. She reported the Committee
originally recommended that three managers be terminated (Hellman
Jordan, Investment Advisers, Peregrine Capital). This
recommendation is reflected in the Committee report dated
November 17, 1987. Ms. Veverka said subsequent discussion among
Committee members has changed this recommendation and she
distributed a revised committee report dated November 24, 1987.
She stated the Committee felt terminating the managers would
introduce a bias in the aggregate equity portfolio that may be
ill-advised at this time. In addition, she stated the Committee
feels it may be possible to resolve some issues with the four
managers without incurring the expense of terminating a
portfolio. She stated the Committee now recommends that the
contract with one manager (Hellman Jordan) be terminated and its
assets be distributed to three existing managers, IDS Advisory,
Alliance Capital and Forstmann Leff. Ms. Veverka stated the
Committee further recommends that four managers be placed on
probation (Beutel Goodman, Investment Advisers, Peregrine Capital
and Waddell & Reed). Mr. Rukavina moved approval of the revised
Committee report. The motion passed unanimously.

FIXED INCOME COMMITTEE REPORT

Gary Norstrem reported on three information items reviewed by
the Committee. First, he stated that the performance of the
external bond managers had been satisfactory and no changes are
recommended at this time. Second, he stated the bond index fund
will be established in July 1988. A reallocation from existing
active managers to the passive managers will occur at the same
time. Third, Mr. Norstrem reported that the bidding process for
the 1987-1990 guaranteed investment contract in the Supplemental
Fund was completed. The winning bid was 8.45% from Principal
Mutual Life.



He then reported on three action items from the Committee.
First, Mr. Norstrem said the Committee recommended that the Board
renew its contract with Bankers Trust to rebalance the dedicated
bond portfolio. He said the Committee also recommended that
staff review other available vendors before the contract is

renewed again. Second, he reported that the Committee
recommended adoption of the staff position paper on construction
of a bond index fund. Third, he stated that the Committee

recommended the Board accept the surplus note from the State Fund
Mutual Insurance Company that was reviewed earlier in the meeting
by Mr. Bicker. Mr. Norstrem moved approval of the Committee
Report. The motion passed unanimously.

ALTERNATIVE INVESTMENT COMMITTEE REPORT

Mr. McDonald stated that the Alternative Investment Committee
is actively looking for new investments but is having difficulty
finding them in the current market environment. There were no
action items discussed by the Committee.

The meeting adjourned at 3:00 P.M.
Respectfully submitted,
~ A
,ﬁ%kéLu—é? Bt

Howard J. Bicker
Executive Director
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If these four members are reappointed, two other Board
appointee positions on the IAC are currently vacant due to
resignations by past IAC members. These two vacancies will be
announced through the Open Appointments Process during the next
quarter.

In the past, the Board has created an ad hoc committee
composed of one designee of each Board member to review
applications for new IAC members. If the Board chooses to follow
this practice, the Committee could make recommendations on new
appointments at the June 1988 Board meeting.
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POURTH QUARTER 1987

INVESTMENT REPORT

The executive summary highlights the asset mix,
performance standards and investment results for the

Additional detail on these funds as well as information on
other funds managed by the Board can be found in the body

Basic Retirement Funds and the Post Retirement Fund. of the Quarterly Investment Report.
EXECUTIVE SUMMARY
Basic Retirement Funds
Asset Growth
The market value of the Basic Funds decreased 12.1% $ Billions
during fourth quarter 1987. The decrease was attribytable 55
to October’s sharp drop in the stock market. The Basic so Market Valug
Funds benefited from portfolio diversification during the 1
quarter. Positive performances by the other assct segments 45 ]
mitigated the negative impact of common stocks on the a0
Basic Funds’ ending market value. In addition, the Basic o
Funds received net contributions of $57 million during the 354
quarter. 3.0
Asset Growth 25 .
During Fourth Quarter 1987 Net Contributions
20
(Millions)

Beginning Value $5,264 15 ]
Net Contributions 57 L 1 1 1 !
Investment Return -693
Ending Value $4,628
Asset Mix

Policy Asset Mix

The asset mix of the Basic Funds is chosen to maximize long
term rate of return. This requires a large commitment to
common stocks. Other asset classes are used to limit
short-run return volatility and to diversify portfolio

holdings.

The Basic Funds’ asset mix changed significantly during the
fourth quarter. A decrease in the stock segment weighting
and a concomitant increase in the bond weighting occurred
as a result of the widely divergent performances of the
common stock and bond markets. The cash segment was
temporarily overweighted due to the receipt of a large

contribution at the quarter’s-end.
Actual Actual
Market Value Mix
(Millions)  12/31/87
Common Stocks $2,478 53.6%
Bonds 1,047 2.6
Cash* 492 10.6
Alternative Investments 611 13.2
$4,628 100.0%

* Includes cash uncommitted to long-term assets plus all
cash held by external managers.
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Basic Funds (Con’t.)

Total Fund Performance

The Basic Funds’ total portfolio failed to meet its assigned
performance standards for the most recent quarter and
year.

Given its large commitment to common stocks, the Basic
Funds can be expected to outperform other balanced
pension portfolios during periods of positive stock
performance and underperform during periods of negative
stock performance.

PERCENT
20
15 - ,,v////////
10} / B2 TOTAL FUND
51 ,..'o?'ow'/;//////// ?OJ;SP OSITE
[XXRXY Z ¥4
0| M 777 :':’:’:':.///%
S
10|}
-15 -
QTK YK JYR™ SYR®
Period Ending 12/31/87
*(Annualized)
Qtr. Yr. 3Yr. SYr.
Total Fund -13.2% 3.8% 14.1% 11.8%
Total Fund Without Alternative Assets -15.0 32 14.8 12.2
TUCS** Median Balanced Fund -10.1 41 14.7 13.2
Stock/Bond/Cash/Composite -13.2 42 15.6 144

** Trust Universe Comparison Service (TUCS) includes returns of over 800 public and private tax-exempt investors

Stock Segment Performance

The Basic Funds’ common stock segment outperformed its
target for the latest quarter and year. Details on individual
manager stock performance can be found on page 7 of the
report.

Bond Segment Performance

The bond segment of the Basic Funds trailed the
performance of its target for the quarter but exceeded its
target for the latest year. Details on individual bond
manager performance can be found on page 8 of the report.

(Annualized)
Qtr. Yr. 3Yr. S§Yr
Stock Segment -2.5% 26% 158% 12.4%
Wilshire 5000 -231 23 16.3 149
(Annualized)
: Qtr. Yr. 3Yr. SYr.
Bond Segment 52% 28% 128% 125%
Salomon Broad Index 5.8 26 13.1 12.5
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EXECUTIVE SUMMARY

Post Retirement Fund

Asset Growth

The market value of the Post Fund increased by 1.4%

during fourth quarter 1987. The modest asset growth $ Billions
occurred despite net withdrawals from the Fund of over 45
$62 million. The Post Fund was aided during the period by 0 Market Value
its sizable exposure to bonds which, unlike stocks, e
generated a positive performance. 35
30
Asset Growth 25 ]
During Fourth Quarter 1987 20
(Millions) T
Beginning Value $3,991 15 i Net Contributions
Net Contributions -62 10
[Env:istn::;:h?:mm u;ig lmllln}salllu;ullru;&srlllz;mllllz;ml
Asget Mix

Common Stocks
93%

Cash
7.0%

Actual Asset Mix
12/31/87

The asset mix of the Post Retirement fund is chosen to
create a sizable, steady stream of income sufficient to pay
currently promised benefits. This income stream is created
by a large commitment to bonds, primarily through a
dedicated bond portfolio. Assets not committed to bonds
are invested in cash equivalents or common stocks.

The common stock segment of the Post Fund was reduced
in size during the fourth quarter. Some stocks were sold
from the portfolio in anticipation of the dedicated bond
portfolio rebalancing scheduled for first quarter 1988. As
aresult, the cash segment of the Fund grew in size as stock
proceeds were temporarily placed in cash equivalents. The
size of the dedicated bond portfolio will increase in first
quarter 1988 to accomodate additional liabilities
generated by an increase in new retirees.

Actual Asset
Market Value Mix
(Millions) 12/31/87
Common Stocks $376 9.3%
Bonds 3,386 83.7
Cash 285 7.0
$4,047 100.0%
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Post Fund (Con’t.)

Total Fund Performance

Assets committed to the dedicated bond portfolio ensure
that all existing promised benefits will be paid to current
retirees. Excess investment earnings on Post Fund assets
are used to finance permanent lifetime benefit increases
for retirees.

PERCENT

Bencfit increases generated over the last five years are
shown below.

—
o

O = N W s W N3 0B O

— Y% INFLATIONRATE

Fiscal Year
(Annualized)
1983 1984 1985 1986 1987 3Yrs. 5 Yrs.

Benefit Increases 1.5% 6.9% 7.9% 9.8% 8.1% 8.6% 8.0%

50% Inflation 13 2.1 19 0.9 1.9. 16 1.6
Stock Segment Performance
The stock segment of the Post Fund underperformed the Period Ending 12/31/87
broad stock market for the quarter and the most recent (Annualized)
year. Qtr. Yr. 3Yr. SYr
Performance was negatively impacted by the equity Stock Segment -238% -40% 84% 9.4%
portfolio’s substantial overweighting in the finance sector. Wilshire 5000 -231 23 163 149

Bond Segment Performance

At the close of the quarter, the dedicated bond portfolio
had a current yield of 9.10% and average duration of 6.87
years. The market value of the dedicated bond portfolio
was $2.6 billion at the end of the quarter.

iv

The dedicated bond portfolio is designed such that cash
inflows from portfolio income and principal payments
match required cash outflows to retirees. Thus, total return
is not a relevant performance measure for the portfolio.
Nevertheless, the bond segment provided a 7.6% return for
the quarter and a -0.3% return for the year. This is
consistent with the design of the dedicated bond portfolio.
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EXECUTIVE SUMMARY

Funds Under Management

PERCENT
100 o
0wy
Basic Retirement Funds - 40.3%
0 o
7 o
60
60 oy
Post Retirement Fund - 35,1%
© o ‘
%
Supplemental Investment Fund - 3.5%
2 Variable Annuity Fund - 0.9%
State Cash Accounts - 16.7%
10 o
0 o Permanent School Fund - 3.5%

1273187
Market Value
(Billions)
Basic Retirement Funds $4.6
Post Retirement Fund 40
Supplemental Investment Fund 04
Variable Annuity Fund 0.1
State Cash Accounts 19
Permanent School Fund 04

Total $114
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FINANCIAL MARKETS REVIEW

STOCK MARKET

While the drop in stock prices on October 19, 1987 was the
largest in history, it is useful to put that decline into a larger
context. As the cumulative return chart below shows, the
price gain on stocks over the last five to six years has been
one of the largest on record. Fourth quarter declines were
dramatic, but they did not negate the effect of the
extraordinarily strong gains made in recent years.

The stock market experienced a good recovery in
December but these gains were not sufficient to
compensate for earlier losses. As aresult, the Wilshire 5000
provided a total return of -23.1% for the quarter. Because
the market was very strong in previous quarters, the
Wilshire index gained 2.3% for the year.

There was a wide disparity in the price performance of
different sectors during the year. Basic materials and
technology sectors were the best performing industry
groups with returns of 24% and 14% respectively. The two
worst performing sectors were financial stocks which
declined 18% and utilities which were down 3%.

BOND MARKET

In sharp contrast to stock performance, the bond market
made strong gains during the quarter. After the October
19th decline, the Federal Reserve injected monetary
reserves causing a drop in short term interest rates. This is
turn led to a rally in long-term bond prices during the
quarter. Interest rates ended the year slightly higher than
at the start of the year. However, interest income was
sufficient to offset capital losses associated with the rise in
interest rates. As a result, bonds provided positive total
returns over the last year.

The Salomon Brothers Broad Investment Grade Index
gained 5.8% for the quarter and provided a 2.6% return
for the year. The best performing sector was mortgages
with a gain of 4.1% for the year. Treasury issues provided
the lowest return at 1.9%.

PERFORMANCE OF CAPITAL MARKETS

Cumulative Returns

1
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* Merrill Lynch Master Index through 12/79; Salomon Broad Investment Grade Bond Index thereafter
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FINANCIAL MARKETS REVIEW

REAL ESTATE

The real estate market currently faces oversupply and slow
demand growth. These factors are most apparent in second
tier office properties, small shopping centers and
properties located in the Southwest. The stronger sectors
of the real estate market include warehouse and
distribution facilities and larger retail centers. Current
supply/demand forecasts extrapolate these trends into
1988.

VENTURE CAPITAL

The repercussions of the stock market crash extended into
the venture capital industry. Later stage portfolio
companies that were preparing for an initial public offering
have experienced major valuation declines and will likely
consider other methods of financing. Conversely, venture
capitalists that have funds available for new investments
may find that lower valuation levels have increased the
attractiveness of new commitments.

RESOURCE FUNDS

During the fourth quarter of 1987, oil markets focused on
the December meeting of OPEC ministers in Vienna. The
meeting offered no real change in official price levels ($18
per barrel) or production quotas. As a result, oil prices are
expected to remain in a $16-$18 per barrel trading range
through the first half of 1988.
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BASIC RETIREMENT FUNDS

Investment Objectives

The Basic Retirement Funds are composed of the
retirement assets for currently working participants in the
statewide retirement funds.

The SBI pursues several investment objectives in the
management of the Basic Funds’ assets. In order of
importance, those objectives are:
@ To secure the benefits promised public employees
covered by the statewide retirement plan,
o To reduce employer/employee contributions
and/or increase promised benefits.
® To avoid excessive volatility in portfolio returns
over the short-run.

Based upon the Basic Funds’ adequate funding levels and
participant demographics, its investment time horizon is
quite long. This extended time horizon permits the Board
to take an aggressive, high expected return investment
policy which incorporates a sizable equity component.

The Board is cognizant, however, that excessive short-run
return volatility is undesirable. As a result, the investment
policy of the Basic Funds also is designed to limit extreme
portfolio return results through the inclusion of other asset
classes that act as hedges against inflationary and
deflationary environments.

Asset Growth

The market value of the Basic Retirement Funds’ assets
decreased 12.1% during the fourth quarter. The decrease
was attributable to October’s sharp drop in the stock
market. The Basic Funds benefited from portfolio
diversification during the quarter. Positive performances
by the Basic Funds’ other asset segments mitigated the
negative impact of common stocks on the Basic Funds’
ending market value. The Basic Funds received net
contributions of $57 million during the quarter.

$ Billions

55 .
50 .+
45 ]
4.0
35 4

Market Value

Despite the severe fourth quarter decline, the common
stock market generated a positive performance for the
latest year. With modest positive returns from all its asset
classes, the Basic Funds experienced a 3.4% increase in
market value for the year despite net withdrawals of $26
million.

3.0 Net Contributions

25 ] —

2.0

15

1 2 L} LJ L 1m3 L] h ] L) 1m L3 LJ L 1% L LS i lzm v L] L 1ﬂ87 L L} L
In Millions
12/83 12/84 12/85 12/86 12/87

Beginning Value $2,806 $3,129 $3,265 $4,030 $4,474
Net Contributions 40 -78 -62 <113 -26
Investment Return 283 214 827 557 180
Ending Value $3,129 $3,265 $4,030 $4.474 $4,628
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Based on the Basic Funds’ investment objectives and the
expected long-run performance of the capital markets, the
Board has adopted the following long term policy asset

allocation for the Basic Funds:

Common Stocks
Bonds

Cash Equivalents
Real Estatc
Venture Capital
Resource Funds

PERCENT

60.0
220
3.0
10.0
25
25

BASIC RETIREMENT FUNDS

%o

Asset Mix

The Basic Funds’ asset mix changed significantly during the
fourth quarter. A decrease in the stock segment weighting
and a concomitant increase in the bond weighting occurred
as a result of the widely divergent performances of the
common stock and bond markets. The cash segment was
temporarily overweighted due to the receipt of a large
contribution at the quarter’s-end. The alternative
investment segment weighting was essentially unchanged.

100
90
80
70
60

} Stocks
Bonds
Cash*
Real Estate
Venture Capital
Resource Funds

Total

12/83
56.7%
285
10.9
3.2
0.0
0.7

100.0%

12/84

57.8%

259
9.4
5.5
0.7
0.7

100.0%

Last Five Years

12/85 12/86

61.6% 58.3%

238 243
5.1 6.2
71 82
1.2 1.6
1.2 14

100.0% 100.0%

COMMON STOCKS
BB sonDs
(] casn

ALTERNATIVE ASSETS

12/87
53.6%
226
10.6
93
2.5
14

100.0%

*Includes cash uncommitted to long-term assets plus all cash held by all external managers.
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BASIC RETIREMENT FUNDS

Total Fund Performance vs. Standards

The Basic Funds’ long-term rate of return performance is
evaluated relative to two specific benchmarks:

o Composite Index. The returns provided by the
total portfolio are expected to exceed those
derived from a composite of market indices,
weighted in the same proportion as the Basic
Funds’ policy asset allocation. Because
comprehensive data is available for only the stock,
bond and cash equivalents markets, the
composite index is weighted 65% stocks, 30%
bonds, 5% cash equivalents.

@ Median Tax-Exempt Fund. The Basic Funds’
portfolio is expected to outperform the median
return produced by a representative sample of
other public and private tax-exempt balanced
funds. The sample universe used by the Board is
the Wilshire Associates Trust Universe
Comparison Service (TUCS). TUCS data reflects
the investment returns of over 800 public and
private pension investors.

The policy asset mix of the Basic Funds is based on the
superior performance of common stocks over the history
of the capital markets. The asset mix is designed to add
value to the Basic Funds’ over their long-term investment
time horizon. In the short-run, the Basic Funds can be
expected to outperform the median balanced portfolio
during periods of positive relative stock performance and
underperform during periods of negative stock
performance.

The Basic Funds’ total portfolio underperformed its
assigned performance standards for the most recent
quarter and year. As would be expected from its policy
asset mix, the Basic Funds’ lagged the median balanced
portfolio performance during the fourth quarter. The weak
relative performance was due to the Basic Funds’ sizable
stock allocation in a disastrous environment for common
stocks. As a result of the fourth quarter performance, the
Basic Funds’ trailed the median balanced portfolio for the
year as well.

PERCENT
20 2
15 |
10 ( X TOTAL FUND
5 - TR/ TUCS
B % COMPOSITE
-5
10
15 = T - %
QTK YR JIYK™ SYR™
Period Ending 12/31/87
*(Annualized)
Qtr. Yr. 3yr. sYr.
Total Fund -13.2% 3.8% 14.1% 11.8%
Total Fund WithoutAlternative Assets -15.0 32 14.8 122
TUCS Median Balanced Fund -10.1 41 14.7 13.2
Stock/Bond/Cash Composite -132 42 15.6 144
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BASIC RETIREMENT FUNDS

Segment Performance vs. Standards

Stock Segment

The Basic Funds’ common stock segment outperformed its Annualized

performance target for the latest quarter and year. The Qtr. Yr. 3Yrs. 5Yrs.

slight outperformance was attributable to the active stock Stock Segment 225% 26% 158% 124%

managers, who held a portion of their portfolios in cash Wilshire 5000 231 23 163 149

reserves during the sharp downturn in the stock market.

Bond Segment

The bond segment of the Basic Funds trailed the Annualized

performance of its target for the quarter but exceeded its Qtr. Yr. 3Yrs. SYrs.

target for the latest year. The bond managers assumed a Bond Segment 52% 28% 128% 12.5%

defensive posture during the third quarter, shortening the Salomon Bond Index 5.8 26 131 12.5

durations of their portfolios slightly as interest rates

increased. When the bond market rose sharply in response

to the fourth quarter stock market crash, the shorter

durations resulted in minor underperformance. Strong

performance in the previous quarters allowed the

managers to exceed the target’s performance for the year.

Cash Segment

The cash segment of the Basic Funds exceeded its target Annualized

for the quarter and year. Qtr. Yr. 3Yrs. SYrs.
Cash Segment 18% 69% 14% 1.7%
91 Day T-Bills 15 59 6.7 79

Alternative Assets Segment

Comprehensive data on returns provided by the real estate, Annualized

resource and venture capital markets are not available at Qtr. Yr. 3Yrs. SYrs.

this time. Therefore, performance standards for the Alternative Assets 20% 17% 56% 12%

alternative investment segment have not been established.
Returns from the alternative asset segment are shown in
the table.
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Stock Manager Performance vs. Benchmarks

Common stock manager returns are evaluated against the
performance of customized indices constructed to
represent the managers’ specific investment approaches.
These custom indices are commonly referred to as
"benchmark portfolios." The benchmark portfolios take
into account the equity market forces that at times
favorably or unfavorably impact certain investment styles.
Thus, benchmark portfolios are the appropriate bogeys
against which to judge the managers’ performances.

Manager performance relative to benchmarks is evaluated
on a quarterly basis by the Equity Manager Committee of
the Investment Advisory Council.

As a group, the common stock managers essentially
matched the performance of their aggregate benchmark
for the latest quarter and year. The performance of the
individual stock managers was varied. Several exceeded
the performance of their targets by comfortable margins,
while others continued to trail their targets. A
comprehensive analysis of the individual managers’
performances is included in this quarter’s Equity
Committee Report.

Quarter
Market Value Ending
12/31/87 12/31/87
Managers (Thousands) Actwal Bmrk
Alger $ 84,456 242% -24.6%
Alliance 100,391 214 -242
Beutel 94,026 -234 -23.5
BMI 50,881 -30.2 -253
Forstmann 81,706 -17.6 -16.2
Hellman 71,015 -219 -208
IDS 82,531 -20.7 -19.5
1Al 80,014 -15.2 -189
Lieber 31,999 -23.0 -249
Peregrine 73,744 -208  -216
Waddell 85,799 -20.8 -213
Internal 95,831 -243 -21.6
Wilshire 1,690,614 -23.0 -228
Stock Segment  $2,623,007 2026% -224%
Wilshire 5000 -23.1%

Year (Annualized)
Ending Since
12/31/87 1/1/84

Actual Bmrk Actual Bmrk
-2.7% 2.8% 101% 112%
16.0 10 17.6 10.2

30 29 10.5 13.8
-8.3 -29 45 8.1
8.8 3.7 14.7 12.1
72 43 13.7 13.2
6.7 54 158 13.5
149 6.5 146 13.8
-6.5 -5.7 9.5 7.6
2.1 0.7 N.A. N.A.
5.5 59 10.5 8.9
-3.4 6.2 N.A. N.A.
19 24 12,7 12.8
2.6% 2.4% 124% 12.6%
23% 129%



INVESTMENT REPORT

FOURTH QUARTER 1987

BASIC RETIREMENT FUNDS

Bond Manager Performance vs. Benchmarks

Staff is in the process of working with the Board’s bond
managers to develop appropriate benchmark portfolios.
Three of the six managers have completed their benchmark
portfolios. Returns for these portfolios are reported below.
For the remaining three managers, the benchmark
portfolio currently in use is the Salomon Broad Investment
Grade Bond Index, which represents the performance of
essentially the entire investment-grade bond market, plus
a small allocation to cash equivalents.

Manager performance relative to benchmarks is evaluated
on a quarterly basis by the Fixed Income Manager
Committee of the Investment Advisory Council.

Of the six active bond managers, only Miller, Anderson,
Sherrerd managed to exceed the performance of the broad
bond market in fourth quarter 1987. Most of the managers
had defensively shortened the average lives of their
portfolios during the difficult third quarter environment.
When the bond market rose sharply in October in response
to the sudden stock market crash, the managers were not
positioned to participate fully in the rally. As a group, the
bond managers trailed the performance of the market by a
slight margin. Despite the fourth quarter results, strong
performance by the bond managers in the most recent
quarters allowed the group to exceed the market’s
performance for the latest year.

Quarter
Market Value Ending
12/31/87 12/31/87
Managers (Thousands) Actual Bmrk
1Al $ 43186 51% 56%
Lehman 242,395 53 52
Miller 254,283 6.3 5.6
Morgan 207,146 4.8 5.6
Peregrine 115,181 3.6 5.4
Western 258,507 53 55
Bond Segment  $1,120,697 52%  5.5%

Salomon Bond Index 5.8%

Year (Annualized)
Ending Since
12/31/87 6/1/84

Actual Bmrk Actual Bmrk

31% 28% 16.5% 15.6%

26 29 14.8 15.7
37 2.8 16.3 15.6
4.0 2.8 15.7 15.6
31 3.2 13.1 15.8
11 2.5 169 15.5

28% 28% 157%  15.6%

2.6% 16.2%



FOURTH QUARTER 1987

INVESTMENT REPORT

POST RETIREMENT FUND

Investment Objectives

The Post Retirement Investment Fund contains the
pension assets of retired public employees covered by
statewide retirement plans.

Upon the employees’ retirement, sums of money sufficient
to finance fixed monthly annuities are transferred from
accumulation pools in the Basic Funds to the Post Fund.
In order to support promised benefits, the Post Fund must
"earn” at least 5% on its invested assets each year. If the
Post Fund exceeds this earnings rate, excess earnings are
used to finance permanent benefit increases for eligible
retirees.

The SBI pursues two investment goals for the Post Fund:
o To produce annual earnings sufficient to maintain
promised benefits at current levels

® To generate additional earnings which allow
benefits to be increased at a rate which
compensates, to some degree, for inflation

To achieve these two objectives, the SBI recognizes that
the Post Fund requires a completely different investment
approach than that applied to the Basic Retirement Funds.

The Post Fund is not oriented toward long-term total rate
of return maximization. Rather, the SBI attempts to
generate a high, consistent stream of earnings for the Post
Fund that will maintain current benefits, as well as produce
benefit increases over time.

Asset Growth

The market value of the Post Fund increased by 1.4%
during fourth quarter 1987. The modest asset growth
occurred despite net withdrawals from the Fund of over
$62 million. The Post Fund was aided during the period by
its sizable exposure to bonds which, unlike stocks,
generated a positive performance.

$Billions

///////////////////////////// Z

i o

For the most recent year, the market value of the Post
Fund’s assets grew by 6.3%. The growth was the result of
net contributions ($207 million) and investment
performance.

During the last several years, the Post Fund has received
large positive contributions due to the "Rule of 85". Now
that early retirement provisions have expired, the
contributions are expected to diminish.

Market Value

1.5 by Net Contributions
1.0
lihzi | | 12;83 L] L L | 12k4 |  § 1%51 Ll T12;86 L | '12k71
In Millions
12/83 12/84 12/85 12/86 12/87
Beginning Value $1,523 $1,803 $2,246 $3,107 $3,808
Net Contributions 109 201 239 199 207
Investment Return 171 242 622 502 32
Ending Value $1,803 $2,246 $3,107 $3,808 $4,047



INVESTMENT REPORT

FOURTH QUARTER 1987

POST RETIREMENT FUND

Asset Mix

The Board has designed the asset mix of the Post Fund to
generate the sizable stable earnings stream necessary to
finance monthly payments to retirees.

The SBI invests the majority of the Post Fund’s assets in a
dedicated bond portfolio. A dedicated bond portfolio is a
collection of various maturity, high-quality bonds which
generate cash flows from income and principal payments
that match a specific stream of liabilities.

Assets not committed to the dedicated bond portfolio are
generally invested in common stocks and cash equivalents.

The common stock segment of the Post Fund was reduced
in size during the fourth quarter. Some stocks were sold
from the portfolio in anticipation of the dedicated bond
portfolio rebalancing scheduled for first quarter 1988. As
aresult, the cash segment of the Fund grew in size as stock
proceeds were temporarily placed in cash equivalents. The
size of the dedicated bond portfolio will increase in first
quarter 1988 to accomodate additional liabilities
generated by an increase in new retirees.

PERCENT

100 —

% ]

80 ]

2 —H

0 ] BONDS

] COMMON STOC

50 — Bl CASH
40 R

w ¥

» ]

10 ]

0 7

12788 TZ/85 -+
Last Five Years
12/83 12/84 12/86 12/87

Bonds 55.6 62.9 74.2 83.7

Stocks 40.5 30.0 15.1 93

Cash 3.9 71 10.7 7.0

Total 100.0% 100.0% 100.0% 100.0% 100.0%
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FOURTH QUARTER 1987

INVESTMENT REPORT

POST RETIREMENT FUND

Total Fund Performance

The ability of the Post Fund to maintain current benefit
levels and provide future benefit increases depends upon
its carnings. State statutes define earnings for the Post
Fund as interest and dividend income as well as realized
equity and fixed income capital gains (or losses).
Unrealized capital gains (or losses) have no direct impact
on the benefits paid out to retirees. Unrealized capital
gains (or losses) are excluded from defined earnings in
order to make benefit payments largely insensitive to
near-term fluctuations in the capital markets.

Assets committed to the dedicated bond portfolio ensure
that all existing promised benefits will be paid to current
retirees. Excess investment carnings on the Post Fund
assets are used to finance permanent lifetime benefit
increases for retirees. Benefit increases generated over the
last five years are shown below.

Benefit Increases Compared to Inflation

PERCENT

NN N W W Y

(am BENEFIT 3 S0%INFLATIONRATE )
Fiscal Year
(Annualized)
1983 1984 1985 1986 1987 3 Yrs. 5 Yrs.
Benefit Increases 7.5% 6.9% 79% 9.8% 8.1% 8.6% 8.0%
50% of Inflation 13 21 19 0.9 19 16 1.6
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INVESTMENT REPORT

FOURTH QUARTER 1987

POST RETIREMENT FUND

Segment Performance

Stock Segment Performance

The stock segment underperformed its target for the
quarter and the year. The performance of the portfolio was
negatively impacted by its substantial overweighting of the
finance sector of the market.

Bond Segment Performance

Stock Segment
Wilshire 5000

Period Ending 12/31/87
(Annualized)
Qtr. Yr. 3Yrs. SYrs.
-238% -40% 84% 94%
2231 23 163 149

The composition of the Post Retirement Investment
Fund’s dedicated bond portfolio was essentially
unchanged during the quarter.

The Post Fund’s bond portfolio provided a 7.6% rate of
return for the quarter and a -0.3% return for the year. This
performance is consistent with the bond portfolio’s design.
The Post Fund’s dedicated bond portfolio is structured so
that portfolio income and maturities match the Fund’s
liability stream. As a result, the duration of the dedicated
bond portfolio exceeds that of the bond market.
Consequently, on a total return basis, the portfolio can be
expected to underperform the bond market in down
periods and outperform the market in up periods.

Dedicated Bond Portfolio Statistics

Value at Market
Value at Cost

Average Coupon
Current Yield

Yield to Maturity
Current Yield at Cost

Time to Maturity
Average Duration

Average Quality Rating
Number of Issues

12

12/31/87

$ 2,503,579,980
2,349,326,194

7.00%
9.10
9.17
9.70

14.79 Years
6.87 Years

AAA
268



MINNESOTA STATE BOARD OF INVESTMENT
SUPPLEMENTAL INVESTMENT FUND

o INCOME SHARE ACCOUNT
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o MONEY MARKET ACCOUNT

o GUARANTEED RETURN ACCOUNT
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MINNESOTA STATE BOARD OF INVESTMENT

SUPPLEMENTAL INVESTMENT FUND

FOURTH QUARTER 1987

Summary

The Minnesota Supplemental Investment Fund is a multi-purpose
investment program that offers a range of investment options to
state and local public employees. The different participating
groups use the Fund for a variety of purposes:

o It functions as the investment manager for all assets of
the Unclassified Employees Retirement Plan.

o It acts as the investment manager for all assets of the
supplemental retirement programs for state university and
community college teachers and for Hennepin County
Employees.

o It is one investment vehicle offered to public employees as
part of the state's Deferred Compensation Plan.

o It serves as an external money manager for a portion of
some local police and firefighter retirement plans.

The Supplemental Investment Fund serves more than 14,000
individuals. On December 31, 1987 the market value of the entire
fund was $364 million.

A wide diversity of investment goals exists among the Fund's
participants. In order to meet those needs, the Fund has been

structured much like a "family of mutual funds." Participants
may allocate their investments among one or more accounts that
are appropriate for their  needs, within the statutory

requirements and rules established Dby the participating
organizations. Participation in the Fund is accomplished through
the purchase or sale of shares in each account.

As of the beginning of fiscal year 1987, participants in the
Supplemental Investment Fund may select from among the following
seven investment options:

o Income Share Account - an actively managed, balanced
portfolio utilizing both common stocks and bonds.

16



Growth Share Account - an actively managed, all common
stock portfolio.

Common Stock Index Account - a passively managed, all
common stock portfolio designed to track the performance of
the entire stock market.

Bond Market Account - an actively managed, all bond
portfolio.
Money Market Account - a portfolio utilizing short term,

liquid debt securities.

Guaranteed Return Account - an option utilizing guaranteed
investment contracts (GIC's), which offer a fixed rate of
return for a specified period of time.

Bond Account - a portfolio of intermediate term debt
securities that are bought and held to maturity. This
option is available only to 1local police and firefighter
retirement plans. There are currently no participants in
this account.

16



SUPPLEMENTAL INVESTMENT FUND

INCOME SHARE ACCOUNT

The primary investment objective of the Income Share Account
is similar to that of the Basic Retirement Funds. The Account
seeks to maximize long-term real rates of return, while limiting
short-run portfolio return volatility.

To achieve this objective, the 1Income Share Account is
invested in a balanced portfolio of common stocks and fixed
income securities. The Account's target 1long-term asset
allocation is 60% common stocks, 35% bonds, and 5% cash
equivalents. Common stocks provide the potential for significant
capital appreciation, while bonds provide a deflation hedge and
portfolio diversification.

The investment management structure of the 1Income Share
Account combines internal and external management. The SBI
investment staff manages the entire fixed income segment of the
Account's portfolio and approximately 25% of the common stock
segment. The balance of the common stock portfolio is managed
externally. The Account participates in the passive component of
the common stock segment of the Combined Investment Funds.

The December 31, 1987 market value of the Income Share
Account was $195 million.

The Income Share Account's asset mix for the 1last five
calendar years is presented on pages 18 and 19.

Total account and asset segment performance is displayed on

page 20. Individual external manager performance is presented on
page 7.

17



FIGURE 1

SUPPLEMENTAL INVESTMENT FUND

(INCOME SHARE ACCOUNT)
HISTORICAL ASSET MIX
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TABLE 2

SUPPLEMENTAL INVESTMENT FUND
INCOME SHARE ACCOUNT

INVESTMENT PERFORMANCE

Total Returns

FOURTH QUARTER YEAR ENDING
1987 12/31/87

Total Account -12.1% 3.6%
Median Fundx -10.1 4.1
Composite** -11.7 4.3
Equity Segment -22.9 0.8

; Wilshire 5000 -23.1 2.3

|

|
Bond Segment 5.9 5.8
Salomon Broad
Bond Index 5.8 2.6

* TUCS Median Balanced Portfolio

**x 50/45/5 Wilshire 5000/Salomon Broad Bond Index/T-Bills
Composite Through 12-31-82; 60/35/5 Composite Thereafter
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SUPPLEMENTAL INVESTMENT FUND

GROWTH SHARE ACCOUNT

The Growth Share Account's principal investment objective is
to generate above-average returns from capital appreciation. 1In
order to attain this objective, the Growth Share Account's
investment program focuses on common stocks. The long-run target
asset allocation for the Account 1is 95% common stock, 5% cash
equivalents. The small cash equivalents component represents the
normal cash reserves held by the Account as a result of net
contributions not yet allocated to stocks.

The SBI investment staff manages approximately one-third of
the common stock portfolio; the balance is managed externally.
The Growth Share Account's external equity component is achieved
through its participation in the active common stock segment of
the Board's Combined Investment Funds. The SBI investment staff
manages the internal component of the equity portfolio with a
long-term value-oriented approach. This approach is complemented
by the external managers' more aggressive posture.

The December 31, 1987 market value of the Growth Share
Account was $75 million.

The historical asset mix for the account is displayed on
pages 22 and 23.

Total account and asset segment performance is presented on

page 24. Individual common stock manager performance is listed
on page 7.

21



BESSNNNN\F§
\\\\\\\\\\\\\\\\\\\g

OOOOOO
ooooo
o

]| CASH
/ EQUIVA
ON

SUPPLEMENTAL INVESTMENT FUND
(GROWTH SHARE ACCOUNT)

PERCENT OF MARKET VALUE
END OF PERIOD OCATIONS



si1abeuew Teulajixs a9yl Aq praYy Yyseo sapniouls

6°C1 9°6 —— -——- 1°L8 0°59
z°6 8°8 -— ——— 8° 06 S 98
z°8 veL -—— ~——- 8° 16 1°¢€8
£°6 €8 -—— ———- L 06 9° 18
88 9°9 -—— -—— Z° 16 S°89
G°0T L*L -—— ———- S*68 8°G9
0°0¢€ 6°LT -—— ———- 0°0L 8" ¥
L*6€ AR A4 -——- -—— €°09 L €€
Jud013d UOTTTTIWS Ju3019d UOTTTINWS ju9d18d UOTTTITWS
sysed spuogd S}003S uowuwo)

(suojie20||y pojied 3O Pu3)
3NIYA LINHVYWN 40 LN3IOH3Id

XIN 1L3SSV

(1unod9oy 8JieyS Yyimouin)
ANNd LN3JWLS3IANI TVLNINIIddHNS
€ 378Vl

oy
0¢
(014
o1

L86T
986T
S86T
¥86T
£E86T

ieax
iepuatre)d

23



TABLE 4

SUPPLEMENTAL INVESTMENT FUND
GROWTH SHARE ACCOUNT

Total Account
Median Fundx
Composite**

Equity Segment
Wilshire 5000

INVESTMENT PERFORMANCE

Total Returns

FOURTH QUARTER
1987

-21.9%
=21.2
-21.8

=22.0
-23.1

YEAR ENDING
12/31/87

%

N W
~N oo

NN
W~

* TUCS Median Managed Equity Portfolio

**k 95/5 Wilshire 5000/T-Bills Composite

24



SUPPLEMENTAL INVESTMENT FUND

COMMON STOCK INDEX ACCOUNT

The Common Stock Index Account is a new investment option for
the participants in the Supplemental 1Investment Fund. The Index
Account accepted contributions effective July 1, 1986. The
December 31, 1987 market value of the Account was $2,353,895.

The investment objective of the Common Stock Index Account is
to generate returns that match those of the common stock market.
This objective is achieved through the Account's participation in
the SBI's existing index fund.

The SBI's index fund is a passively-managed portfolio of over
1,300 different stocks. The fund is designed to track the
performance of the Wilshire 5000, a broad-based equity market
indicator. The Wilshire 5000 represents virtually the entire
domestic common stock market.

The performance of the Supplemental Common Stock Index
Account is presented below. Performance from third quarter 1986
on reflects the returns earned by the newly created Index
Account. Performance data prior to third quarter 1986 represents
what the performance of the Common Stock Index Account would have
been had it participated in the index fund during the time
periods indicated.

Total Returns

CALENDAR SUPPLEMENTAL COMMON STOCK WILSHIRE
YEAR INDEX ACCOUNT 5000
1985 32.5% 32.6%
1986 16.0 16.1
1987 1Q 20.7 21.2

2Q 3.6 3.3
3Q 6.0 6.2
4Q -23.1 -23.1

1 Year Ending
12/31/87 2.0 2.3

2 Years Annualized
Ending 12/31/87 8.7 9.0
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SUPPLEMENTAL INVESTMENT FUND
BOND MARKET ACCOUNT

The Bond Market Account is another new investment option for
the participants in the Supplemental Investment Fund. The
Account accepted contributions effective July 1, 1986. The
December 31, 1987 market value of the Account was $634,481.

The investment objective of the Bond Market Account is to
earn a high rate of return by investing in fixed income
securities. Account returns are generated in the form of
interest income and capital appreciation. The Account invests
primarily in high-quality, government and corporate bonds that
have intermediate to long-term maturities, usually 3 to 20 years.

The entire Bond Market Account is invested externally. The
Account participates in the bond component of the Combined
Investment Funds. Through this participation, the Account uses
the same six external bond managers as the Basic Retirement
Funds.

The Board funded the external bond managers in early July,

1984. The six managers were selected for their blend of
investment styles. Each of the managers emphasizes active
investment decisions. However, the managers vary in their

approach to interest rate anticipation, issue selection, and bond
market sector weighting.

Performance of the Supplemental Bond Market Account is
displayed below. Individual manager performance is presented on
page 8.

As with the Common Stock 1Index Account, performance from
third quarter 1986 on reflects the returns earned by the new Bond
Market Account. The performance prior to third quarter 1986
represents what the performance of the Bond Market Account would
have been had the account participated in the bond component of
the Combined Investment Funds during the periods indicated.

Total Returns

CALENDAR SUPPLEMENTAL BOND SALOMON BROAD
YEAR MARKET ACCOUNT BOND INDEX
1985 21.7% 22.3%
1986 15.4 15.5
1987 1Q 2.3 1.3

2Q - 2.3 - 1.6
3Q - 2.2 - 2.8
4Q 5.3 5.8
1 Year Ending
12/31/87 2.9 2.6

2 Years Annualized
Ending 12/31/87 8.9 8.8



SUPPLEMENTAL INVESTMENT FUND

MONEY MARKET ACCOUNT

The Money Market Account is essentially a new option for
participants in the Supplemental Investment Fund. The Account
was formerly called the Fixed Return Account. However, its name
has been changed to more accurately reflect its new investment
focus. The December 31, 1987 market value of the Account was $71
million.

The investment objective of the Money Market Account is to
purchase short-term, liquid fixed income investments that pay
interest at rates competitive with those available in the money
markets.

The Money Market Account is invested entirely in high quality
short-term investments such as U.S. Treasury Bills, bank
certificates of deposit, repurchase agreements, and high grade
commercial paper. The maximum maturity of these investments is
three years.

The Money Market Account 1is managed solely by State Street
Bank and Trust Company of Boston, MA. State Street manages a
major portion of the Board's cash reserves.

Fourth quarter 1986 was the first full quarter of performance
for the Money Market Account under its new focus. The historical
performance from previous periods for State Street's short-term
account represents the investment returns that would have been
generated by the Money Market Account had it been invested under
the current approach.

Total Returns

(Annualized)
SUPPLEMENTAL MONEY 90-DAY
CALENDAR YEAR MARKET ACCOUNT TREASURY BILLS
1985 8.2% 7.9%
1986 6.9 6.3
1987 1Q 6.1 5.7
2Q 6.6 5.7
3Q 7.0 6.1
4Q 7.6 6.0
1 Year Ending
12/31/87 6.9 5.9
2 Years Annualized
Ending 12/31/87 7.0 6.1
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SUPPLEMENTAL INVESTMENT FUND

GUARANTEED RETURN ACCOUNT

The Guaranteed Return Account is a new investment option for
participants in the Supplemental Investment Fund. The investment
objectives of the Guaranteed Return Account are to protect
investors from any 1loss of their original investment and to
provide a fixed rate of return’over a three year period.

The Guaranteed Return Account 1is invested in guaranteed
investment contracts (GIC's) offered by major U.S. insurance
companies. Each year, the Board will accept bids from insurance
companies that meet the financial quality criteria defined by
State statute. The insurance company offering the highest three-
year GIC interest rate will be awarded the contract. That
interest rate will then be offered to participants who make
contributions to the Guaranteed Return Account over the following
twelve months.

Final bidding on the 1987 GIC contract occurred during
October, 1987. Principal Mutual Life Insurance Company (formerly
The Bankers Life of Iowa) submitted the winning bid of 8.45%.
Principal Mutual was also the winner of the 1986 GIC bidding.
The 1986 GIC contract rate was 7.72%.

The Guaranteed Return Account first accepted contributions in
November, 1986.

ANNUAL
CONTRACT PERIOD EFFECTIVE RATE MANAGER
Nov. 1, 1986-Oct. 31, 1989 7.72% Principal Mutual Life
Nov. 1, 1987-Oct. 31, 1990 8.45% Principal Mutual Life
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SUPPLEMENTAL INVESTMENT FUND

BOND ACCOUNT

The Bond Account was established by the 1981 Legislature to
provide a separate fixed return investment vehicle for police and
firefighter organizations. Its objective 1is to generate high
levels of current income by investing in high quality debt
securities. The Account's sole source of return is the interest
income produced by its holdings.

Contributions to the Bond Account are grouped by fiscal year
(July 1 to June 30), referred to as a "class year". The
established yield for each class year is the weighted average
yield on all fixed income securities purchased for that year.
This established yield is in effect for the life of the class.
If a retirement organization chooses to withdraw contributions
from the Bond Account prior to the expiration of the fixed period
for the class, its withdrawal will be redeemed at market value.
Organizations withdrawing from the Account will not affect the
established yield of other participants in the class.

The Bond Account is managed entirely by Investment Board
staff. Since all assets are held to maturity, staff provides
very cost-effective management for the Account.

Participation in the Bond Account is structured much like a
money market mutual fund. The Account maintains a uniform value
of $5.00 per share. Annual income for the Account is determined
at the close of each fiscal year (June 30).

Participating organizations may choose ¢to receive their
annual income at the close of each fiscal year, or they may elect
to use the income to purchase new shares in the upcoming class
year.

Returns for the Bond Account for recent years are presented
below:

ESTABLISHED YIELD

CLASS YEAR FIXED PERIOD (ANNUAL)
1983 6 yrs. (1983-88) 11.2%
1984 7 yrs. (1984-90) 13.0%
1985 7 yrs. (1985-91) 11.8%
1986 7 yrs. (1986-92) 10.5%
1987 7 yrs. (1987-93) 9.0%

There are currently no participants in this account.
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MINNESOTA STATE BOARD OF INVESTMENT

MINNESOTA VARIABLE ANNUITY FUND
FOURTH QUARTER 1987

Summary

The Minnesota Variable Annuity Fund is an investment option
formerly offered to members of the Teachers' Retirement
Association. The Fund was designed as an alternative to the
regular teachers' retirement plan. The opportunity to enroll in
the Fund is no 1longer offered to new Association members,
although members enrolled prior to the cutoff date may retain
their participation in the Fund and continue to make
contributions. The December 31, 1987 market value of the Fund
was $141 million.

The investment objective of the Minnesota Variable Annuity
Fund is comparable to that of the Supplemental Investment Fund's
Growth Share Account. The goal of the Variable Annuity Fund is
to generate above-average capital appreciation. Like the Growth
Share Account, the Variable Annuity Fund's long-term, policy
asset allocation is 95% common stocks, 5% cash egquivalents.

Management of the Variable Annuity Fund is split between

internal and external management. The SBI staff manages
approximately 25% of the common stock portfolio, while the
balance 1is managed externally. The SBI staff provides a

conservative value-oriented style of management, while the
external managers complement the internal staff with a more
aggressive investment approach.

Historical asset allocation for the Minnesota Variable
Annuity Fund is presented in the graph on page 34 and the
accompanying table on page 35.

Total account and asset segment performance is presented in

the table on page 36. Individual common stock managers
performance is given on page 7.
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TABLE 6

MINNESOTA VARIABLE ANNUITY FUND

INVESTMENT PERFORMANCE

Total Returns

FOURTH QUARTER YEAR ENDING
1987 12/31/87
Total Account -21.9% 1.9%
Median Fund* -21.2 3.6
Composite** -21.8 2.7
Equity Segment -21.9 2.1
Wilshire 5000 -23.1 2.3

* TUCS Median Managed Equity Portfolio

** 95/5 Wilshire 5000/T-Bills Composite
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MINNESOTA STATE BOARD OF INVESTMENT

PERMANENT SCHOOL FUND

QUARTERLY INVESTMENT REVIEW

DECEMBER 31, 1987

37



MINNESOTA STATE BOARD OF INVESTMENT
PERMANENT SCHOOL FUND

FOURTH QUARTER 1987

Summary

ASSETS

The market value of the Permanent School Fund's assets
increased 4.1% during fourth quarter. The increase was
attributable solely to the strong performance of the bond market
as withdrawals from the Fund exceeded contributions by $15
million. For the most recent year, the market value of the
Permanent School Fund's assets decreased 3.2%. The decrease
reflects both the weak performance of bonds during the early part
of the year and net withdrawals from the Fund of $24 million.

The asset growth of the Permanent School Fund is detailed
below.

Market Percent Change
Calendar Value From
Year (Millions) Previous Period
1982 286 + 21.2
1983 290 + 1.4
1984 308 + 6.2
1985 350 + 13.6
1986 364 + 4.0
1987 1Q 361 - 0.8
2Q 361 0.0
3Q 338 - 6.4
4Q 352 + 4.1
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ASSET MIX

The asset mix of the Permanent School Fund was essentially
unchanged during the quarter. The Permanent School Fund
continues to hold only fixed income securities. Under current
accounting limitations, common stocks are not appropriate
vehicles for the Fund.

The asset mix of the Permanent School Fund for recent periods
is presented below.

ASSET MIX
12/31/86 9/30/87 12/31/87
Common Stocks 0.0% 0.0% 0.0
Bonds 72.0 92.3 93.0
Cash Equivalents 28.0 7.7 7.0
100.0% 100.0% 100.0%

BOND PORTFOLIO

The composition of the Permanent School Fund's bond portfolio
remained the same during the fourth quarter. The bond portfolio
is structured with a 1laddered distribution of maturities to
minimize the Fund's exposure to re-investment rate risk. At the
quarter's-end, the portfolio had a current yield of 9.4%, an
average life of 7.7 years, and a AAA quality rating. The
portfolio remains concentrated in Treasury and Agency issues and
has a significant mortgage component as well.
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TABLE 7

PERMANENT SCHOOL

FUND

BOND PORTFOLIO STATISTICS

DECEMBER 31, 1987

Value at Market
Value at Cost

Average Coupon
Current Yield

Yield to Maturity
Current Yield at Cost

Time to Maturity
Average Duration

Average Quality Rating
Number of Issues

SECTOR WEIGHTINGS

Treasury
Federal Agency
Industrial
Utilities
Finance
Transportation
Mortgages
Miscellaneous

$320,996,617
324,943,434

9.09%
9.38
9.34
9.35

17.9 Years
7.7 Years

AAA
127
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Tab C



PORTFOLIO STATISTICS

I. Composition of State Investment Portfolios 12/31/87

II. Cash Flow Available for Investment 10/1/87-12/31/87

III. Monthly Transactions and Asset Summary - Retirement
Funds
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STATE OF MINNESOTA

STATE BOARD OF INVESTMENT

NET CASH FLOW AVAILABLE FOR INVESTMENT

For period of

October 1, 1987 - December 31,

Teachers Retirement Fund

Public Employees Retirement Fund
State Employees Retirement Fund
Public Employees Police & Fire
Highway Patrol Retirement Fund
Judges Retirement Fund

Post Retirement Fund

Supplemental Retirement Fund - Income
Supplemental Retirement Fund - Growth
Supplemental Retirement Fund - Money Market
Supplemental Retirement Fund - Bond Fund
Supplemental Retirement Fund - Index

Supplemental Retirement Fund - Bond Mkt.
Supplemental Retirement Fund - Guaranteed
Minnesota Variable Annuity Fund

Total Retirement Funds Net Cash Flow
Permanent School Fund

Total Net Cash Flow

1987

$ 43,000,000.00
7,000,000.00

-o-
7,000,000.00

-o-

-0—
(61,867,099.00)
636,961.00
264,239.00
(10,950,331.00)
(9,604,658.00)
667,309.00
(40,938.00)
15,609,230.00
$ (390,697.00)

$ (8,675,984.00)
(14,972,026.00)

$ (23,648,010.00)
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MEMBERS OF THE BOARD
GOVERNOR RUDY PERPICH
STATE AUDITOR ARNE H CARLSON
STATE TREASURER MICHAEL A McGRATH
SECRETARY OF STATE JOAN ANDERSON GROWE
ATTORNEY GENERAL HUBERT H HUMPHREY 1II

EXECUTIVE DIRECTOR
HOWARD J. BICKER

STATE OF MINNESOTA
STATE BOARD OF INVESTMENT

Room 105, MEA Building
55 Sherburne Avenue
St Paul, MN 55155
Tel (612) 296-3328
FAX. (612) 296-9572

February 24, 1988

TO: Members, State Board of Investnment
Members, Investment Advisory Council

FROM: Administrative Committee

SUBJECT: Committee Report

The Administrative Committee met during the quarter to review
several items:

INFORMATION ITEMS:

1. Update on 1987 Annual Report

A draft of the 1987 Annual Report was sent to members of the
Board and the IAC for comments in December 1987. Final
copies of the annual report were distributed the week of
February 22, 198s8.

2. Update on Legislation
The Board's 1988 1legislative package has passed both the
House and Senate Governmental Operations Committees and is
waiting for floor action in both bodies.

A summary of the status of other bills of interest to the SBI
is attached.

ACTION ITEMS:

1. Revised Quarterly Report Format

The Committee endorses the revised reporting format for the
Basic and Post Funds as shown under Tab A of this Board
folder and recommends staff continue similar revisions on
reports for the other funds managed by the SBI.

AN EQUAL OPPORTUNITY EMPLOYER



Basic Funds Part IV Paper

The Committee renews its recommendation that the Board adopt
the staff position paper on performance evaluation in the
Basic Retirement Funds. The Committee originally recommended
the Board adopt the paper at its November 25, 1987 meeting.
However, the Board chose to postpone its action until the
March 1988 meeting.

A copy of the paper is included as an attachment to this
report.

Manager Continuation Policy Paper

The Committee reviewed a staff position paper which contains
decision guidelines for retaining stock and bond managers.
The Committee recommends the Board adopt the paper as
presented and use the qualitative and quantitative criteria
to evaluate the performance of stock and bond managers.

The Equity Manager and the Fixed Income Manager Committees
also reviewed the paper during the quarter. Both Committees
recommend that the policy paper be adopted by the Board and
endorse the application of the decision guidelines to the
Board's stock and bond managers.

A copy of the paper is included as an attachment to this
report.

Board action required to secure repurchase transactions

The Committee discussed a resolution being drafted by the
SBI's Assistant Attorney General authorizing the Executive
Director to establish safekeeping arrangements with financial
institutions concerning repurchase agreements.

If adopted, the resolution will allow the SBI to take action
that will further secure the collateral used to back its
purchase of repurchase agreements. The Committee recommends
the Board adopt the resolution as drafted.

A copy of the resolution is included as an attachment to this
report.

Attachments



BILLS OF INTEREST TO THE MINNESOTA STATE BOARD OF INVESTMENT

1988 LEGISLATIVE SESSION

Includes Action Through 2/23/88

* — pending from 1987 session
no action in 1988

DESCRIPTION OF BILL HF/SF # AUTHOR CURRENT STATUS
SBI Bill HF - 1806 Simoneau House - General Orders
SF - 1784 D. Moe Senate - Governmental Operations - Passed
Northern Ireland HF - 453 0' Connor House - General Orders
MacBride Principles
(Affects future investments) SF - 722 Hughes Senate - Governmental Operations
heard 2/18, no action; scheduled
for hearing on 3/8
Rule of 90 for MSRS, TRA HF - 944 Simoneau House - Governmental Operations - Passed
SF - 1506 Dicklich Senate - Governmental Operations
Clarifies powers of State Fund Mutual HF - None None House - None
Insurance Company
SF - 1710 Chmielewski Senate - Employment - Passed
Environmental Trust Fund HF - 2182 Munger House - Environment and Natural Resources
(SBI to invest funds)
SF - 2000 R. Moe Senate - Environment and Natural Resources
* Est?blishes public pension plan bureau HF - 1062 Simoneau House - Governmental Operations
within DOER
SF - 958 D. Moe Senate - Governmental Operations
* Fiduciary responsibility for all Minnesota HF - 1116 Simoneau House - Governmental Operations
pension plans
SF - 980 D. Moe Senate - Governmental Operations
(referred back to Committee at
the end of the 1987 Session)
* Consolidating state constitutional offices HF - None None House - SF 81 referred to Governmental
(Affects membership of the SBI) Operations Committee at the end
of the 1987 session
SF - 81 Pogemiller Senate - Passed full Senate in 1987

Please Note:

Other bills affecting benefits were pending at the end of

the 1987 session (e.g. Rule of 85).

the 1988 session.

They will not be
reported here unless a committee acte on the bill during



BASIC RETIREMENT FUNDS
INVESTMENT POLICY

PART IV
PERFORMANCE EVALUATION

Staff Position Paper
November 1987



EXECUTIVE SUMMARY

Performance evaluation is the process of understanding the
investment results produced by a portfolio of financial assets.
It is a short-term feedback and control process carried out
within the context of investment policy. Properly conducted,
performance evaluation assists in keeping a pension plan's
investment program on track toward implementation of the plan's
investment policy.

Meaningful performance evaluation is predicated on the
comparison of investment results to expectations. Because
expectations for pension plan performance are defined by the
plan's investment policy, that policy should serve as the base
against which to evaluate the effectiveness of the plan's
investment performance.

A clear and concise framework for conducting performance
evaluation greatly facilitates an understanding of the analysis.
The Board's consultant, Richards & Tierney, has developed one of
the most comprehensive and intelligible performance evaluation
frameworks available. This paper provides a detailed example of
the Richards & Tierney methodology.

Effective performance evaluation requires appropriate
benchmarks and a sufficiently 1long time interval. Appropriate
benchmarks are needed because they reflect the plan sponsors
risk-return expectations for individual money managers, the
aggregate of the plan's managers within an asset class, or the

plan's total portfolio.



A sufficiently long evaluation time interval is necessary to
overcome the "noise" resulting from the inherent random
variability of investment results. In fact, performance
evaluation carried out over short time intervals can actually be
counterproductive. It can foster a pervasive focus on short-run

results to the possible long-run detriment of the plan.

ii



RECOMMENDED INVESTMENT POLICY STATEMENT: PART IV

The Board believes that performance evaluation is an integral
part of the investment policy @established for the Basic
Retirement Funds. The Board recognizes that performance
evaluation is predicated on the comparison of investment results
to expectations.

Expectations for the Basic Fund's performance are represented
by benchmarks developed on total fund, asset class, and
individual manager 1levels. Thus, the Board attaches great
importance to the design of appropriate benchmarks.

The Board also recognizes that performance evaluation
conducted over short time intervals has little meaning due to the
inherent "noise" of investment results. Therefore, the Board
intends to apply performance evaluation over intervals of at

least three-to-five years.



ROLE OF PERFORMANCE EVALUATION

Performance evaluation is the process of measuring and
understanding the investment results produced by a portfolio of
financial assets. Properly conducted, performance evaluation
provides the plan sponsor with valuable information that can be
used to more effectively implement and refine the pension plan's
investment program.

Performance evaluation should address a number of issues,
including:

o Rate of return and the sources of return earned by the

plan's total portfolio and the components of its
investment management structure.

o Risk incured by the plan's total portfolio and the
components of its investment management structure.

(o} Impact of the plan's investment policy on plan assets.

o Effectiveness of active and passive management within the
plan's investment management structure.

o Contributions made by the plan sponsor and money managers

to investment results.

Performance evaluation should be distinguished from the
purely mechanical process of performance measurement. The latter
is a part of performance evaluation. Performance measurement
entails calculating the change in value of a portfolio over time,
taking into account interim cash flows. [1] Performance
evaluation, on the other hand, uses the information produced by
performance measurement to develop an understanding of the
sources of investment returns and the quality of those returns

relative to expectations.



As a simple example of the performance evaluation process,
consider a pension plan that employs a common stock index fund as
part of its investment management structure. The objective of
the index fund is to closely track the performance of the
specified common stock asset class target. An evaluation of the
index fund's performance first involves measuring the return
earned on both the index fund and the common stock asset class
target. These returns are then compared to identify any
"tracking error" on the part of the index fund. 1If tracking
error exists, it must be determined whether that tracking error
is significant and persistent enough to be of concern. Further,
the causes of the tracking error should be identified. Finally,
a judgment must be made whether the sources and the size of the
tracking error merit a corrective action on the part of the plan
sponsor and/or the index fund manager.

Performance evaluation is a short-term feedback and control
process that is carried out within the context of investment
policy. It is not meant to judge the appropriateness of
investment policy. The appropriate investment policy is a long-
term decision made by the plan sponsor. The question of whether
a given policy is "correct" is one for which there 1is no
definitive answer. [2] Performance evaluation is designed to
keep the pension plan's investment program on track toward
achieving the goals of the plan's investment policy, whatever
that policy may be. Thus, it is reasonable to expect performance
evaluation to answer a question such as, "Was XYZ bond manager's
return last year acceptable?" Conversely, it is not reasonable
to expect performance evaluation to answer the question, "Is our
investment policy too aggressive?"

-3 -



CONTRIBUTION OF THE PLAN SPONSOR

Performance evaluation almost invariably is conducted by the
plan sponsor. For obvious reasons the performance evaluation
process frequently focuses entirely on the contributions made by
the plan's money managers. The importance of the money managers
in the production of total portfolio returns 1is clear. These
organizations are directly responsible for investing the plan's
assets. However, the plan sponsor often fails (either
consciously or unconsciously) to recognize that how it allocates
assets among the various asset classes and money managers also
will materially impact the effectiveness of investment policy
implementation.

For example, suppose that the plan sponsor permitted the
plan's actual asset mix to differ significantly from the policy
asset mix. The result could be actual total fund performance
that deviates noticeably from the return that would have been
earned had investment policy been precisely implemented. If the
deviation from the policy asset mix was intentional, then the
plan sponsor's market timing efforts should be explicitly
recognized and graded. If the deviation was unintentional, then
the plan sponsor should Dbe criticized for introducing
unproductive additional risk into the plan's total portfolio. 1In
either case, effective performance evaluation should recognize
the importance of the plan sponsor's actions on fund performance,
just as it considers the contribution of the plan's money

managers.



POLICY AS THE BASE FOR PERFORMANCE EVALUATION

Meaningful performance evaluation is predicated on the
comparison of investment results to expectations. If results are
in line with expectations (for the right reasons, of course) then
the investment program has been successful. If results fail to
meet expectations, then corrective measures are called for,
particularly if these failures are persistent and significant.

Expectations for pension plan performance are defined by the
plan's investment policy. The investment policy represents the
configuration of asset classes, asset class targets, and
individual money manager investment styles that the plan sponsor
believes is most capable of achieving the plan's investment
objectives. Therefore, investment policy should serve as the
base against which to evaluate the effectiveness of the plan's
investment performance.

The expression of investment policy through specific and
appropriate investment benchmarks permits the performance
evaluation process to be both measurable and objective. For
example, individual manager investment styles are represented by
benchmark portfolios, often referred to as normal portfolios.([3)
A plan's investment policy will allocate a certain percentage of
the plan's assets to a particular investment style or normal
portfolio. In evaluating the performance of the manager pursuing
this style, the manager's investment results should be analyzed
in relation to the manager's normal portfolio.

To carry the example further, investment policy establishes
an asset class target for each asset class. It is the plan

sponsor's obligation to ensure that funds are allocated among



managers (both active and passive) within an asset class so that
the combination of the managers' investment styles is consistent
with the asset class target. In evaluating the performance of
the plan sponsor, the aggregate investment results of the
combined benchmarks of all managers within an asset class should
be analyzed relative to the asset class target.

From the preceding discussion, it should be clear that
performance evaluation is highly dependent on the construction of
appropriate benchmarks. For this reason, SBI staff has devoted
considerable attention to the benchmark building process.
Unfortunately, the subject of benchmark building is relatively
new and unrefined. As more efficient techniques are developed,

performance evaluation will become more meaningful and useful.

FRAMEWORK FOR PERFORMANCE EVALUATION

A clear and concise framework for conducting performance
evaluation greatly facilitates an understanding of the analysis.
In recent years SBI staff has reviewed a number of performance
evaluation methodologies. Staff has concluded that one of the
most comprehensive and intelligible frameworks available has been
developed by Richards & Tierney, the Board's consultant.

Table 1 presents a condensed sample of an R & T performance
evaluation report. The data presented are actual results for the
Basic Retirement Funds during the first quarter of 1987. An
explanation of this report provides wuseful insights into the way
in which investment policy and investment benchmarks are used to

evaluate pension plan performance.
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As a first step to understanding the R&T analysis, consider
the information contained in lines 1 and 8. Item A lists the
market value of the Basic Funds at the beginning of the quarter
as $4,474,053,231. Item N shows that the Basic Funds were worth
$5,075,059,029 at the end of the quarter. The difference,
$601,005,798, represents the results of the Basic Funds'
investment management program for the quarter. The task of
performance evaluation is to identify and explain the sources of
those investment results.

Line 2 of the R&T analysis identifies the first source of
change in the Basic Funds' assets. Net contributions of
$3,770,000 (Item B) were made during the quarter. As shown in
Item C, if no further action were taken (i.e., the Basic Funds'
assets were placed "under the mattress"), the net contributions
would have produced total end-of-quarter assets of
$4,477,823,231.

But of course the Basic Funds' assets were invested. One
investment option was to place all of the Basic Funds' assets in
the lowest risk asset class available, namely Treasury bills.
Line 3 calculates the effect of such a policy. Investing the
beginning value plus the first quarter's net contributions in the
risk-free asset would have added $69,340,189 to the Basic Funds'
total market value (Item D), producing a total end-of-quarter
market value of $4,547,163,420 (Item E).

The Basic Funds' investment policy entails more than simply
investing in Treasury bills. In fact, the Basic Funds'
investment policy calls for pursuing an aggressive, high expected

return policy. (See Parts I and II of the investment policy



paper.) This policy involves exposing the total portfolio to
capital market risk, including a large common stock component.
Line 4 indicates the contribution of that policy to the Basic
Funds' investment results. Item F shows that the policy asset
mix added $485,236,763 to the amount that would have been earned
by investing the Basic Funds' beginning value plus net
contributions only in the risk-free asset. Item G shows that
standing alone, the Basic Funds' policy asset mix would have led
to a total portfolio market value of $5,032,400,183 at the end of
the first quarter.

Note that Item G is very similar to Item N. That is, the
market value of the Basic Fund's total portfolio produced by the
policy asset mix is very close to the portfolio's actual ending
value. The remaining three sources of investment results
(including active management) add relatively small amounts to the
Basic Funds' total value. This observation serves to emphasize a
point made at several times in the previous three parts of this
investment policy paper. Namely, that the choice of an
investment policy (embodied in the policy asset mix) represents
the single most important decision that the plan sponsor can
make. Particularly over an extended period of time, the policy
asset mix decision will have the biggest impact on the plan's
bottom line.

If all of the Basic Funds' assets were passively managed
according to the policy asset mix, 1lines 5, 6, and (largely) 7
would be irrelevant. But active management is an element of the
Basic Funds' investment management structure. Performance
evaluation therefore should account for the contribution of
active management decisions to investment results.

-8 -



Line 5 indicates the contribution that money managers'
investment styles, in aggregate, made to investment results.
Within each asset class, the plan sponsor attempts to allocate
funds among manager styles (as represented by their normal
portfolios) so that in aggregate they match the asset class
target. 1In practice, making a perfect match is difficult. Item
4 indicates that $15,012,604 was added to Basic Funds' market
value by the fact that the policy allocations to the managers'
benchmarks, in aggregate, produced returns that did not match the
returns on the asset class targets. Item I shows what the Basic
Funds' would be worth $5,047,412,787 if passive investments in
the managers' benchmarks had been made according to policy
allocations.

This incremental value produced by the managers' aggregate
benchmark misfit is unintentional. Further, it can be negative
just as often as it is positive. Therefore, the benchmark misfit
is a source of unproductive risk that should be minimized by the
plan sponsor. [4]

Another source of investment results is the efforts of active
managers to outperform their benchmarks. Item J on Line 6 shows
that during the quarter active managers added $14,927,680 to the
Basic Funds by outperforming their benchmarks. The goal of
active management, of course, is to consistently make this
incremental contribution positive and large. Item K shows that
the Basic Funds would have grown to $5,062,335,467 if assets had
been assigned to the managers based on policy allocations.

Line 7 contains the effect of not allocating assets precisely

according to policy guidelines. For example, in the Basic Funds



stocks may not always be at their targeted 60% policy weighting.
Or a manager may be above or below his targeted allocation.
These allocation effects may be due to conscious decisions on the
part of the plan sponsor to temporarily deviate from policy. Or,
in the case of the Basic Funds, the deviations are due to market
movements that cause shifts in allocations too small to warrant
rebalancing back to policy allocations. In any event, Item L
indicates that $12,723,562 was contributed to the Basic Funds'
market value by these allocation deviations. Item M shows that
this 1last source of investment results is the final
reconciliation to the Basic Funds' ending value.

Table 2 of the R&T analysis takes the information presented
in Table 1 and converts it from dollar to percentage terms. For
example, an investment in the risk-free asset (Item A) generated
a 1.46% return during the quarter. Similarly, the managers'
benchmarks at their policy allocations, (Item B) produced, in

aggregate, a 12.70% return for the quarter.

TABLE 2
PERFORMANCE EVALUATION REPORT
BASIC RETIREMENT FUNDS
FIRST QUARTER, 1987

INVESTMENT

RETURNS
RISK-FREE ASSETS 1.46%
INVESTMENT POLICY 12.35%
POLICY BENCHMARKS 12.70%
MANAGERS AT POLICY 13.04%
ACTUAL RATE OF RETURN 13.33%
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The R&T performance evaluation format can be applied on three
distinct levels: the total fund; the various asset classes; and,
individual money managers. Conducting the R&T analysis on these
three levels allows those issues of primary importance to
performance evaluation, presented at the beginning of this paper,
to be dealt with directly.

Additional methods of performance evaluation can extend the
analysis performed under the R&T format. For example,
performance attribution techniques have been developed that
attempt to categorize the sources of stock and bond portfolio
returns. These performance attribution techniques are based on
models of investment risk whereby returns on stocks or bonds are
related to particular financial factors.

Performance attribution and other additional performance
evaluation methods can provide interesting insights into the
risk-return performance of individual managers or groups of
managers. But generally those insights are ancillary to the
basic and more important information derived from the R&T

analysis.

TIME FRAME FOR ANALYSIS

Indisputably, the 1longer the time period over which
performance evaluation is conducted, the more meaningful are the
resulting conclusions. Investment performance 1is inherently
uncertain, exhibiting a 1large amount of random variability.
Performance evaluation attempts to 1look through that variability
in order to isolate the contributions that the plan sponsor and

money managers make to a pension plan's investment results. Two
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primary elements make this analysis effective: appropriate
benchmarks and a sufficiently 1long performance evaluation
interval. The need for appropriate benchmarks was discussed
earlier. To repeat, a properly constructed benchmark will
reflect the risk-return expectations for an individual money
manager, the aggregate of the plan's managers within an asset
class, or the plan's total portfolio. As a result, appropriate
benchmarks eliminate a portion of the "noise" surrounding
investment performance by focusing on those factors truely
relevant to the results of a manager's or plan's investment
program.

The importance of the performance evaluation period's length
is based on the statistical principal that outcomes due to random
events will tend to cancel out over time. That is, the random
component of investment performance has an expected value of
zero. But in any given short time period, that variability can
be very 1large relative to the returns generated by "true"
investment skill. The longer is the evaluation period the more
random variability will be removed and the more true investment
skill will become apparent.

The difficulty that performance evaluators face is that the
amount of time necessary to isolate investment skill with a high
degree of confidence 1is gquite 1long, on the order of decades.
Naturally, that period is far too 1long for most interested
parties to accept. As a result, the tendency among plan sponsors
has been to evaluate performance over three-to-five year
intervals. Evaluation periods of this 1length are certainly

preferable to quarterly analysis. Nevertheless, three-to-five
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year performance evaluation analyses are still 1likely to be
hampered by considerable random variability in results.

As a related and final comment, it should be noted that
performance evaluation viewed over a short time frame (i.e., a
quarter-to-quarter or even year-to-year) is of little use. 1In
some circumstances it can serve to control extreme downside
performance. But in general, performance evaluations conducted
over short intervals are overwhelmed by the random variability of
investment results, hence, providing little or no useful
information.

In fact, performance evaluation carried out over short
intervals can actually be counterproductive to a pension plan's
goals. It can produce a pervasive attitude in the plan's
management that focuses on short-term results. Decisions in
response to short-term evaluations may be made to the long-run
detriment of the plan. If there has been one primary theme of
the four parts of this investment policy paper, it is that the
investment policies of most pension plans (including the Basic
Funds) are long-term in nature. Performance evaluation conducted

under these policies should be similarly long-term.
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FOOTNOTES

The mathematics involved in performance measurement are
straightforward. However, the difficulty of establishing a
reliable and flexible system for collecting accurate
transactions and holdings data should not be underestimated.

An investment policy is "correct" if it is consistent with
the plan sponsor's risk-return expectations. That
consistency is a highly subjective determination. Further,
an investment policy is ‘"correct" if it is internally
consistent. That is, the various components of the
investment policy (i.e., investment objectives, policy asset
mix, investment management structure) are consistent.

See Part III, Section 4 of the investment policy paper for a
more detailed discussion of normal portfolios.

See Part III, Section 4 for a discussion of reconciling

aggregate manager investment styles with an asset class
target.
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EXECUTIVE SUMMARY

Evaluating the performance of the SBI's diverse group of
money managers is an integral feature of the Board's investment
policy. In order to make informed Jjudgments regarding the
current capabilities of the Board's managers, staff has developed
a set of specific evaluation guidelines. These guidelines form a
"manager continuation policy" that will assist the Board in its
decisions concerning retention and termination of money managers.

Staff believes the proposed manager continuation policy
offers these primary benefits:

o It encourages a comprehensive and consistently applied

analysis.

o It fosters a long-term attitude toward performance
evaluation.

o It communicates investment objectives between the Board,

its managers and its staff.

Staff recommends the Board's manager continuation policy
include both quantitative and qualitative performance criteria.
The difficulty of statistically confirming investment skill makes
an absolute reliance on portfolio return numbers inadvisable.
Qualitative aspects of a manager's operation should also be

considered.

QUALITATIVE CRITERIA
Qualitative performance evaluation criteria relate to those
aspects of a money manager's investment operation that cannot be

expressed as measurable targets. Investors such as the Board



must attempt to deduce the skills of money managers by searching
for the presence or absence of basic building blocks of sound

investment management within a manager's firm:

Elements of an Efficient Elements of a Well-defined
Investment Organization Investment Approach
o Experienced and talented staff 0 Clearly specified

investment style
o Organizational stability
o Well-conceived decision-
o Clear leadership making process
o Planned growth o Adequate feed-back and
control mechanism
o Adequate client support

Table 1 provides a more specific 1list of criteria which can
be used to evaluate a manager's investment organization and
investment approach. Staff recommends these criteria be used in
the qualitative evaluation of the Board's managers.

Failure to meet one or more of these criteria should not be
sufficient reason to terminate a manager. As a general rule, a
qualitative evaluation should be applied in conjunction with
quantitative evaluation to determine whether a manager is meeting
the Board's expectations. However, it 1is important to specify
exceptions to this general rule. Certain changes in a manager's
organization or investment approach will dictate re-evaluation of
the Board's relationship with the firm. Staff recommends that
the following events trigger this analysis and automatically
place the manager on probation:

o A change in the firm's ownership or important members of

its management team.

o A change in the manager's investment style.
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o An inability to create or maintain an appropriate benchmark
portfolio.

Staff recommends that a manager remain on probation no longer

than six months. In the interim, if the issues of concern are

not satisfactorily resolved, the manager should be terminated.

QUANTITATIVE CRITERIA

Quantitative performance evaluation criteria relate to those
aspects of a money manager's operation that can be analyzed
relative to measurable targets. A manager's return relative to
an appropriate benchmark represents "the bottom line" for a plan
sponsor. However, the investment performance of superior and
inferior managers exhibits a 1large amount of variability, even
when returns are measured relative to a customized benchmark.

Quantitative performance criteria must take this variability
into account. A poorly designed measure could 1lead a plan
sponsor to erroneously classify managers as inferior. This, in
turn, could create costly and excessive manager turnover.

Figure 1 depicts a statistically valid method of assessing
the variability of manager performance relative to a benchmark.
The horizontal 1line represents the return on the benchmark.
Performance exceeding (falling below) the benchmark will plot
above (below) the horizontal 1line. The area between the two
curved 1lines represents a confidence interval based on the
manager's actual return relative to its benchmark. Returns
within the confidence interval represent performance due either

to skill or to chance. Returns falling outside the confidence

- §ii -



interval represent superior or inferior performance significant
enough that the odds of it being due to chance are low. The
confidence interval range narrows over time. As more information
is received, the ability to make Jjudgments about a manager's
investment skill increases.

Staff recommends that this confidence interval approach be
incorporated in the Board's quantitative evaluation of money
managers. Furthermore, staff recommends establishing two lower
confidence bands. On the downside, breaching the first level
would result in a manager being placed on probation. Breaching

the second level would cause termination.

REPORTING FORMAT

Staff has designed a performance evaluation report format
that incorporates the salient features of the qualitative and
quantitative criteria presented in this paper. An example of
this report format for one of the Board's managers is provided in
Figure 2.

Qualitative evaluations would be reported on an exception
basis. Only in cases where there is cause for concern, or where
the manager is exceptionally positive, would the criteria be
highlighted. Quantitative evaluations would be presented using
the confidence interval approach.

Staff recommends that the performance evaluation reports be
reviewed by the IAC on a quarterly basis and presented to the
Board. Staff further recommends that the appropriate report be
shared with each of the Board's managers during the semi-annual

meetings conducted by staff.
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NEW MANAGERS

The Board is 1likely to add new equity and fixed income
managers in the future. Hiring new managers does not necessarily
imply that the Board is dissatisfied with its existing managers.
The Board may simply come to the conclusion that a particular new
manager can do a better job than an existing manager. A flexible
approach to manager retention, that is cognizant of the costs of
manager turnover, can benefit the Board's investment program.

The qualitative and quantitative performance evaluation
criteria discussed in this paper should be used in the hiring of
new managers. Staff intends to discuss the subject of new

manager hiring at length in a future position paper.



SECTION 1: INTRODUCTION

During 1987, the Board adopted a comprehensive investment
policy for the Basic Retirement Funds. That policy provides a
set of decision rules that guide the 1long-run investment
management of the Basic Funds. The Basic Funds' investment
policy has been described in a four-part series of staff position
papers presented in recent Board Quarterly Reports.

An important component of the Basic Funds' investment policy
is an investment management structure which utilizes a number of
common stock and bond managers. As part of this investment
management structure, the Board allocates funds to both passive
and active money managers. Further, by design, the Board's
active managers pursue a variety of investment styles.

Evaluating the performance of this diverse group of money
managers is an integral feature of the Board's investment policy.
The Board expects its active managers to add value to their
investment styles. Passive managers are expected to track the
performance of their particular indices. 1In aggregate, the Board
expects its managers, within each asset class, to outperform
their respective asset class targets.

The Board strives to hire managers who it believes can
satisfy these performance expectations. But the Board's
perception of its managers' abilities may change over time. For
example, changes in a manager's organization can adversely affect
the manager's investment decision-making. Or, by gaining more

experience with a manager, the Board may discover unsatisfactory



aspects of a manager's investment process that previously had not
been apparent. In any event, managers in whom the Board no
longer has strong confidence should not be retained. The purpose
of the Board's manager performance evaluations is to determine
that level of confidence.

Performance evaluation is a complex and often frustrating
process. Without sound procedures, this process can easily break
down into a series of short-run, contradictory decisions that are
counterproductive to a pension plan's 1long-run interests. 1In
order to make informed  judgments regarding the current
capabilities of its managers, the Board requires a broad, clearly
specified evaluation procedure.

Part IV of the staff's investment policy paper presented a
number of general performance evaluation principles. This paper
extends those concepts by developing a specific set of guidelines
for evaluating the performance of the Board's common stock and
bond managers.

Staff believes that this "manager continuation policy" offers
three primary benefits:

o It encourages a comprehensive and consistently applied

analysis.

o It fosters a long-term attitude toward performance
evaluation.

o It communicates investment objectives between the Board,

its managers, and its staff.
As a final introductory note, many of the ideas presented in
this paper are not new. Staff has been applying and refining

innovative performance evaluation techniques for several years.



Periodic reports have been made to the Board in its Quarterly
Report. However, this position paper represents staff's first
attempt to present a comprehensive approach to manager

performance evaluation.



SECTION 2: AMBIGUITY OF SUPERIOR PERFORMANCE

Investment management is similar to other businesses in that
clients contract to receive services that presumably will make
them better off. Specifically, clients hire money managers
because they believe that the managers will make investment
decisions that will enhance the clients' wealth. However, the
investment management business is unusual in that the quality of
its "product" appears so readily quantifiable and simple to
evaluate. One merely observes changes in the value of money
managers' portfolios over time and makes appropriate judgments
concerning the managers' talents.

Unfortunately, performance evaluation is not as
straightforward as the process described above. Two important
issues complicate the analysis:

o Superior investment performance is a highly relative

concept.

o Investment performance is inherently uncertain.

THE RELATIVE NATURE OF INVESTMENT PERFORMANCE

The quality of investment performance is inextricably linked
to investment objectives. Investment skill can be properly
assessed only if the evaluation is conducted within the context
of the investment objectives pursued by the investor.

In some cases this principle is obvious. For example, a bond
manager's returns should not be compared to the performance of a

stock market index. The bond manager's investment objectives are



unrelated to the performance of common stocks. While this
distinction is less clear within asset classes, it is still quite
relevant. For example, "growth stock" manager returns generally
should not be compared to the performance of the entire stock
market. The growth stock manager's investment goal is to select
the best performing stocks from a subset of the securities which
comprise the stock market. Therefore, the growth stock manager's
returns at times may deviate from the returns on the market for
reasons totally unrelated to the manager's investment skill. A
valid performance evaluation approach should explicitly take into
account the investment objectives of the managers being

evaluated.

INHERENT VARIABILITY OF INVESTMENT PERFORMANCE

The investment results of even superior managers exhibit a
large amount of random variability. This makes it difficult to
identify investment skill. A "good" money manager may be right
51% of the time as opposed to a "poor" manager who is right 50%
of the time. In the near-term, the "poor" manager's portfolio
might outperform the superior manager's portfolio simply by
random luck. Over the 1longer-term, the superior manager's skill
will become apparent. But the time period required to make this
distinction may be considerably 1longer than most clients are

willing to accept.



NEED FOR APPROPRIATE BENCHMARKS

One means of addressing these two issues is to construct
unigque benchmarks for each money manager. Properly designed,
such benchmarks reflect a manager's investment style. Thus, it
is the appropriate bogey against which to evaluate the manager's
investment performance. Further, because benchmarks are tied to
the manager's investment style, some (but by no means all) of the
"noise" caused by the random variability of capital market
returns is removed from the evaluation process. (Benchmark, or
normal portfolios, are described in greater detail in Part III,
section 4 of the Basic Retirement Funds' investment policy
paper.)

Staff believes that appropriate benchmarks are a crucial
element of manager performance evaluation. Consequently, staff
has devoted considerable attention to the subject and has worked
closely with the Board's consultant, Richards & Tierney, to build
benchmarks for the Board's managers. Nevertheless, benchmarks
are not a panacea for the difficulties of performance evaluation.
Capturing a manager's investment style in a benchmark is an
inexact process. Moreover, even given a precise benchmark, a
talented manager's superior performance relative to that
benchmark may still be difficult to discern in the near-term
because of the variability of investment returns.

Therefore, while the use of benchmarks in performance
evaluation is a considerable improvement over simply comparing a
manager's returns to the market or to other managers, a blind

reliance on near-term relative performance comparisons is not



likely to lead to sound manager retention decisions. Other, less
quantifiable factors have to be considered. Therefore, staff
recommends that benchmarks be integrated into a decision-making
framework which incorporates both qualitative and quantitative
evaluation criteria. The following two sections describe that

framework.



SECTION 3: QUALITATIVE CRITERIA

Qualitative performance evaluation criteria relate to those
aspects of a money manager's investment operations that cannot be
expressed as measurable targets. By definition, these criteria
cannot be incorporated into numerical decision rules. As a
result, they may require significant Jjudgments on the part of
evaluators. Nevertheless, the ambiguity of superior investment
performance necessitates the use of qualitative criteria.
Clients must attempt to deduce the skills of money managers by
searching for the presence or absence of basic building blocks of
sound investment management within the manager's firm.

Qualitative guidelines can be viewed as necessary, but not
sufficient, conditions for consistent superior investment
performance. To the extent that a manager substantially fails to
satisfy these criteria, the client 1lacks confidence that the
manager has the necessary components of a successful investment
operation. on the other hand, even if the manager fully
satisfies these criteria, there is no guarantee that the manager
will exhibit long-run superior results. But because superior
investment abilities are so difficult to identify, clients are
forced to rely heavily on qualitative inferences of managers'
skills.

Staff has categorized qualitative performance evaluation
guidelines into two primary areas of a manager's operations:

Organization and Investment Approach.



ORGANIZATION

An efficient organization 1is a necessary element of a
successful investment program. To evaluate the quality of a
manager's organization, staff has divided the Organization

criteria into five subcategories:

ELEMENTS OF AN EFFICIENT INVESTMENT ORGANIZATION

o Experienced and talented staff

o Organizational stability

o Clear leadership

o Planned growth

o Adequate client support

To briefly summarize these items, highly motivated and
talented professionals 1lie at the heart of any successful
investment organization. The evaluation criteria should judge
the experience and quality of the professionals employed by a
manager.

A superior money management organization not only offers
incentives to retain talented professionals, but also integrates
these people into a cohesive structure. This requires effective
leadership and organizational stability.

A manager should have some type of business growth plan in
place. Uncontrolled growth can impede a manager's performance.
The growth path of a successful manager firm should be consistent
with the organization's capabilities.

Finally, large institutional clients, such as the Board, have
a variety of administrative requests of a manager, including data

collection, benchmark construction, strategy reports, etc. A

manager's organization should be responsive to such needs.



INVESTMENT APPROACH

Talented people blended into an efficient organization are
not enough to produce superior investment results. A well-
defined investment approach is needed to focus the resources of a
manager's organization in a particular direction. To evaluate a
manager's investment approach, staff has developed the following

three subcategories:

ELEMENTS OF A WELL-DEFINED INVESTMENT APPROACH

o Clearly specified investment style

o Well-conceived decision-making process

o Adequate feedback and control mechanism

To briefly summarize these items, the <capital markets
represent a diverse and constantly evolving system. A manager
cannot hope to attain significant expertise in all segments of
the marketplace. Therefore, without <the discipline of a well-
defined investment approach, a money manager may expend its
resources on segments of the market where it has no comparative
advantage over other investors.

A manager's investment approach includes a specification of
those segments of the market in which the manager chooses to
focus its energies. This specification can be defined as the
manager's investment style. A manager's investment style should
reflect a thoughtful approach to identifying attractive segments
of the market. Further, a manager should have consistently and
successfully applied its investment style over a variety of

market conditions.
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A manager's investment style is implemented through a
decision-making process. This decision-making process should be
clear and well-conceived. It should involve a set of logical
portfolio construction procedures, consistent with the manager's
investment style.

The manager's investment approach should also entail a
feedback and control system. The manager should understand its
performance relative to an appropriate benchmark. The manager
should constantly be gathering information that can be used to

refine the investment approach and make it more effective.

DECISION GUIDELINES

Table 1 provides a more detailed breakdown of the qualitative
performance evaluation criteria described above. The various
subcategories are divided into a specific list of criteria which
can be used to evaluate the status of the Board's managers.

Failure to meet one or more of these criteria should not
serve as grounds for the immediate termination of a manager or
even placing the manager on probation. As a general rule, a
qualitative evaluation should be conducted in conjunction with
the quantitative evaluation to determine the Board's confidence
in a manager.

However, staff recommends several important exceptions to
this general rule. Certain changes in a manager's organization
or investment approach should dictate immediate re-evaluation of
the Board's relationship with the firm. Staff recommends that
the following events trigger this analysis and automatically

place a manager on probation.

. B



o A change in the firm's ownership or important members of
its management team.

o A change in the manager's investment style.

o An inability to create or maintain an appropriate benchmark
portfolio.

In the event that a manager is placed on probation, staff
should meet with the manager as soon as possible to discuss the
Board's concerns. Staff further recommends that a manager remain
on probation no longer than six months. In the interim, if the
issues of concern are resolved to the Board's satisfaction, the
manager should be removed from probation. However, if the issues
are not satisfactorily resolved, the manager should be terminated

no later than at the end of this six-month period.
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SECTION 4: QUANTITATIVE CRITERIA

Quantitative performance evaluation criteria relate to those
aspects of a money manager's operation that can be analyzed
relative to specific guidelines. These criteria traditionally
have been applied to the returns produced by managers. But they
could also be extended to include the risk incurred by managers.

A manager's performance relative to an appropriate benchmark
represents the bottom line of the manager's business. For good
reason then, both managers and their clients concern themselves
with relative rates of return when evaluating the managers'
performance. However, as discussed in Section 2, the difficulty
of statistically confirming investment skill makes a heavy
reliance on portfolio return numbers inadvisable. Qualitative
aspects of a manager's operation should also be considered.

Furthermore, because of the ambiguity of superior
performance, quantitative evaluation criteria should be designed
to avoid two very undesirable outcomes:

o Superior managers may erroneously be identified as

inferior, and vice versa, simply by random chance.

o Too many managers, including those with investment skill,

may be <classified as inferior and fired, resulting in
costly excessive manager turnover.

CONFIDENCE INTERVAL APPROACH
Figure 1 presents a general illustration of an approach to
quantitative performance evaluation that recognizes these two

potential pitfalls. It takes into account both a manager's
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performance relative to a specific benchmark and the variability
of the manager's returns relative to that benchmark.

The horizontal line in Figure 1 represents the return on a
hypothetical manager's benchmark. The manager's actual return
less the return on the benchmark is shown by the jagged line.
Thus, when the manager has exceeded (fallen below) the
benchmark's return, his relative return 1line will plot above
(below) the horizontal line. The graph is cumulative, showing
the manager's return relative to the benchmark since the
inception of the analysis.

Naturally, a client would 1like its managers' returns to
always lie above the horizontal line. But even the most skillful
manager may underperform its benchmark for periods of time. How
much underperformance should a client permit before becoming
convinced that a manager is inferior? Conversely, by how much
must the manager outperform its benchmark before a client can
feel comfortable that the manager is truly superior? Because the
manager's performance relative to its benchmark has a large
variable element to it, a precise answer to these two questions
cannot be given. Rather, a statistical analysis is required that
reduces the probability of an incorrect answer to an acceptable
level.

Avoiding a long discussion of these statistical concepts (see
Appendix A for additional information), the two curved lines in
Figure 1 represent a confidence interval surrounding the return
on the manager's benchmark. In between the upper and lower

confidence interval bands lie a range of performance relative to
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the benchmark for which it is difficult to distinguish skill from
random chance. That is, in this range a manager's superior or
inferior performance relative to the benchmark might be due to
skill (or lack thereof). But there also is a high probability
that the relative performance is due simply to chance.

On the other hand, if a manager's relative return falls
outside of the confidence interval, this result represents
superior or inferior performance is significant that the odds of
it being due to chance alone are low. In such a case, a judgment
concerning the manager's investment skill can be rendered with a
reasonable degree of confidence.

Notice that the confidence interval is very wide initially
and then narrows as time progresses. This is because as more
performance data is received over time, statistically speaking,
the ability to make judgments about the manager's investment
skill increases. With more information, 1less of a difference
between the manager's returns and those of its benchmark is
needed to make an informed judgment about the manager's

investment skill.

DECISION GUIDELINES

staff recommends that this confidence interval approach be
incorporated as part of the Board's manager continuation policy.
Furthermore, staff recommends establishing two levels of
confidence intervals, particularly with respect to performance
below the benchmark. Specifically, as illustrated in Figure 2,

staff recommends setting a:

- 15 -



Probation Level. Breaching this first lower band would
result in a manager being placed on probation. This
level of inferior performance is 1low enough to cause
concern, but the possibility that it is due simply to
chance is still high.

Termination Level. Breaching this second 1lower band
would result in a manager being fired, unless
extraordinary offsetting factors exist. This level of

inferior performance is significant enough that |is
unlikely that the manager possesses investment skill.

- 16 -



SECTION 5: REPORT FORMAT

Staff has designed a performance evaluation report format for
the Board that presents the salient features of a manager's
evaluation. This format briefly summarizes the qualitative and
quantitative performance evaluation criteria as applied to each
of the managers. Figure 2 illustrates the proposed report format
as applied to IDS Advisory, one of the Board's external equity
managers, for the fourth quarter of 1987.

The first part of Figure 2 lists pertinent information about
the manager including: the portfolio manager handling the
Board's account; the Board's assets invested by the manager; and,
the firm's investment philosophy.

The next portion of Figure 2 presents a qualitative
evaluation of the manager. It is conducted on an exception
basis. That is, staff assumes that each of the Board's managers
is at least adequate with respect to the qualitative criteria.
Only in those cases where there 1is some cause for concern, or
where the manager's situation is exceptionally positive, is the
criteria highlighted.

As part of the manager's quantitative evaluation, the next
portion of Figure 2 presents the performance of the manager's
actual portfolio and its benchmark portfolio over the recent
quarter, year, and since year-end 1983. The graph in Figure 2
completes the quantitative evaluation by applying the confidence

interval approach discussed in Section 4.
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The performance evaluation report concludes with a brief
recommendation from staff as to the manager's status. Staff will

recommend that either:

o No action required. The manager has adequately satisfied
the Board's qualitative and quantitative performance
evaluation criteria.

o Probation. The manager has failed to satisfy certain
important qualitative criteria and/or the manager's
performance relative to its benchmark is sufficiently poor
to cause concern.

o Termination. The manager has been unable to satisfy
concerns which caused it to be placed on probation for
qualitative reasons and/or its performance relative to its
benchmark is significantly inferior.

If the Board desires, staff can present the performance
evaluation data to both the Board and the IAC on a quarterly
basis. However, staff does not expect the evaluations to change
materially from quarter-to-quarter.

Staff recommends that the performance evaluation material
presented to the Board also be shared with the managers. Staff
meets semi-annually with each of the Board's equity and fixed
income managers. These meetings offer a convenient forum to
discuss the items displayed in the performance evaluation

reports. Staff will incorporate the results of these meetings in

its reports to the IAC and the Board.
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SECTION 6: NEW MANAGERS

The Board is 1likely to add new equity and fixed income

managers in the future. Many attractive active management
approaches are available. Further, the investment management
business 1is highly competitive and dynamic. New active
management approaches appear frequently. Manager organizations

change as professionals move from firm to firm. As a result, the
Board can benefit by actively seeking new managers who may be
able to deliver performance superior to its existing managers.

Hiring a new manager need not imply that the Board is
seriously dissatisfied with its existing managers. The Board may
simply come to the conclusion that a particular new manager can
do a better job than an existing manager. Thus, the Board should
not necessarily wait until an existing managers is placed on
probation before considering taking action. Flexibility with
respect to its manager group will present the Board with
considerably more options than awaiting seriously poor
performance.

However, a flexible approach to hiring new managers should
avoid rapid and therefore costly turnover. The expense of
terminating and replacing managers 1likely runs between 2-4% of
the affected assets. The Board should be confident that the
benefits of changing managers are worth the cost. Nevertheless,
in those cases where the benefits appear to outweigh the costs,

the Board should not hesitate to change managers.
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MANAGER SELECTION CRITERIA

The process of hiring new managers should be as comprehensive
and consistently applied as the process of evaluating existing
managers. The performance evaluation criteria developed in this
report should serve the Board well when searching for new
managers, as well as when evaluating existing ones. As discussed
previously, the qualitative criteria represent necessary
conditions for successful investment management. Staff
recommends that no manager be hired unless it rates excellent in
terms of those qualitative criteria.

With respect to the quantitative criteria, staff recommends
that no manager be hired who does not possess an appropriate
benchmark. Ideally, the manager should provide historical risk
and return data on its benchmark and be able to demonstrate
superior performance relative to it. However, this requirement
will not 1likely always be attainable. Nevertheless, the
condition that new managers construct benchmarks for future
performance evaluation should become standard Board policy.

The issue of hiring new managers warrants further discussion.
Staff plans to present a report on this subject at the next Board

meeting.
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APPENDIX A

This appendix provides a non-technical description of the
confidence intervals used in the proposed manager continuation
policy. More detailed discussions can be found in standard
statistics textbooks.

The construction of a manager's confidence interval begins
with a very simple assumption: The manager has no investment
skill. Referring to Figure 1, if this assumption were true, then
the manager's cumulative relative return (i.e., the cumulative
difference between the return on the manager's portfolio and the
return on the manager's benchmark) would be expected to plot
along the horizontal 1line representing the manager's benchmark
returns. The manager would be expected to neither outperform nor
underperform its benchmark over any given time period.

However, due to the inherent variability of investment
returns, even a no-skill manager's returns will sometimes exceed
those of its benchmark. At other times, this manager's returns
may fall below the benchmark. These results will occur despite
the fact that, over the long-run, the manager's performance will
equal that of the benchmark.

Can we make some statements about the range over which the
no-skill manager's returns are likely ¢to fall around its
benchmark's returns? A confidence interval provides a
statistical description. Based on the manager's past variability
of returns relative to its benchmark, we can calculate, with a

specified probability of being correct, the range of performance
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within which we expect the no-skill manager's cumulative relative
return to fall. We refer to this range as the confidence
interval for the manager.

The vertical width of the confidence interval is determined
by the probability of the confidence interval encompassing the
manager's cumulative relative returns over time. The higher
(lower) is the probability of capturing the manager's cumulative
returns, the wider (narrower) will be the confidence interval.

For example, assume that the confidence interval in Figure 1
is constructed to encompass 80% of the possible cumulative
relative returns that the no-skill manager might produce. That
is, assuming that the manager's relative returns exhibit the same
variability in the future that they have in the past, there is an
80% probability that the manager's cumulative relative return
will fall somewhere between the upper and 1lower confidence
levels. This implies that there is a 20% probability that the
manager's cumulative relative return will 1lie outside the
confidence interval. Even more specifically, there is a 10%
probability that the manager's cumulative relative return will
fall above the upper confidence 1level and a 10% probability that
it will fall below the lower confidence level.

The particular percentage of possible cumulative relative
returns captured by the confidence interval will change depending
on how we construct it. There is no single "correct" percentage.
Presumably, we want returns falling outside of the confidence

interval to signal unusual events. The purpose of this signal is

to make us re-think our no-skill assumption. That is, if a
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manager's cumulative relative return exceeds the upper confidence
level, then perhaps the manager's investment talents actually are
superior. Conversely, 1if the manager's cumulative relative
return falls below the 1lower confidence level, then perhaps the
manager's talents actually are inferior.

The appropriate percentage to use in constructing manager
confidence intervals depends on one's view of what is an unusual
event. Is a one-out-of-five event unusual? How about a one-out-
of-ten?

Staff recommends that two confidence intervals be used in the
manager continuation policy. The first confidence interval would
capture 80% of the manager's possible cumulative relative
returns. That means that 10% of the time, a no-skill manager's
cumulative relative return will fall below the lower confidence
level simply by chance, not because the manager is actually
inferior. Staff believes that this 10% probability is small
enough that if a manager does fall below the lower confidence
level, then the Board should conclude that the manager is
inferior and should be fired.

The second confidence interval recommended by staff would
establish a probationary performance level. This confidence
interval is narrower than the first. It is designed to capture
60% of a no-skill manager's possible cumulative relative returns.
Thus, there is a 20% chance that a no-skill manager's cumulative
relative return will fall below the lower confidence level simply
by chance. If the manager does fall below this probationary

level, the manager should not immediately be fired. There is a
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one-in-five chance that the event was simply due to random
variability. Nevertheless, the event is unusual enough that it
should serve as a warning that the manager may actually be

inferior and that future action by the Board might be required.
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TABLE 1

MANAGER PERFORMANCE.EVALUATION
QUALITATIVE CRITERIA

I. ORGANIZATION/STAFF

A. Experience and Quality

1. Professionals exhibit a high degree of competence and
experience.

2. Professionals have managed money successfully under
variety of market conditions.

3. Professionals are familiar with needs of large
institutional clients.

4. Firm demonstrates its commitment to integrity and
fiduciary responsibility.

Stability

1. Current group of professionals 1is responsible for
firm's track record.

2. Turnover has not been extraordinary in terms of either
numbers of people or reasons for their departures.

3. When turnover has taken place, prompt corrective
measures have been taken.

4. Control or business emphasis of firm has not changed,
or in those case where it has, the firm's investment
process has remained intact.

Leadership

1. An individual is clearly accountable for directing and
motivating the firm's professionals.

2. No serious dissension among professionals.

Growth in Assets/Accounts

Firm has growth policy in place, consistent with its
investment approach.

Account load of portfolio managers is not excessive.

No extreme gain or 1loss of accounts has occurred in
recent years.



TABLE 1 (Cont'd)

E. Client Relations

1.

2.

Support staff is adequate to provide satisfactory
client servicing.

Firm demonstrates willingness to cooperate with
clients to achieve client goals.

II. INVESTMENT APPROACH

A.

Investment Style

1.

3.

Investment style is attractive in that it reflects a
thoughtful consideration of reasonable risk-return
opportunities.

Investment style has been consistently applied over a
variety of market environments.

Investment style 1is represented by an appropriate
benchmark.

B. Decision-Making Process

Portfolio construction  procedures are specified,
efficient, and consistent with the investment style.

Investment research coverage is thorough.

Decision-making hierarchy among professionals is
clearly specified.

Firm demonstrates a willingness to make short-term
active bets relative to its benchmark.

Performance Review Process

1.

2.

Comparisons of risk-return performance relative to a
pre-determined benchmark are made.

Attempts are made to identify and rectify sources of
performance problemns.

Performance results, sources of returns, and
investment strategy are clearly presented to clients.



INIL

pueg edouepijuod hcko._/

yiewyoueg o0}
eAllBlOYH :.:Zom/\

=~

pueg eouepjjuon ieddn .~

HOVOHddV TTVAH3ILNI JON3AIdNOD
NOILVNIVAI 3ONVINHO4H3d JAILVLIILNVYNO

I 3HNOIL

$°0

0"

(%) LNIWIODVYNVA 3AILOV 40 3NTVA




*paiinbai uotrjoe oN

$SNOILVANIWWOO3Y J4aVLS

paziienuuy ,

6°¢€l 1°9 S°61- YYVWHONIE A¥OSIAAY SdAl

$L°ST 39°9 $L°0C- TVALOV XMOSIAQV SAI
+£8/1¢£/21 -4 KD 43Lgvnd
JONIS LSALYT LSILVT

WHVWHONIE OL FAIILVTIY FONYWHOJHEA
(m012q ydeib juswabeuely IATIOV JO aNTeA 33S) :NOILVATIVAI FAILVLIINVND

*SIUdWUOITAUI 3j3ayiew Jo L3atiea e 13a0 patrrdde A{[n3issasonsg pue A13ualstsuod atijs uawisaaul o
:aq 03 anutjuod syzbuaiils Teuor3ideoxa s wmiTJ ayjg

*pal103TUOW 2q O3 INUTIUOD pINoYs ‘sSnOTIas jou I[TYa ‘pue buipueisino
UTeW31 SWIIT OMY 3ISITJ aYl °Papaau ST HI1oM [euollippe ybnoyjre ‘wajt piryl ay3 ssaippe o3 unbaq sey wirj ayg

*jy1ewyouaq ajeridoidde ue 03 3AT3IL[31 Iduewiojiad puejlsiapun 03 310339 JUSTOTIInSuUl L]
*obiey s1 siabeueuw otr1o3j3rzod 103 peol 3JUNOIDY o
*aoerd utr jou ueid yimoid o

$U13D0U0D JO SWIIT [RIIAIS PIJOU uoTIENTRAl sSnoTaaid ayg

3 (NOILJEOXd X9 Q3LHO4aY) NOILVNIVAI JAILVLITVNO

*s1abeuew [euotrjejol
ISOW uwvyl I3WT) 3IINIew IATSSaibbe sSsS3aT e ST wWiTI BY3z ‘37240 3ajIew e 13A0 83IJTYS
XTW }3sse JuedIITubrs Teuotsendo ajxew TITM SdI ISTTUYM *8y203s uotjezife3zrded abiet
‘prnbt1 Anq 03 spua3 31 “°saTi3snpulr Jo obuel aIpTM B UT 3ISAAUT TTIM SQI 37240 33yieuw
e 13A0 °pasn osfe ST bHButwyrl Jajyiew I33RIIPOW “SUOTSTOdP bButjyybram 103098 Arviewriad
saztseydus Euﬂwuoca *gjajylew [eroueur3i ayy pue Awouodd a3Yjz 103 yoorino s3t uodn
paseq S103098 3snpur buowe bHur3ljTys ‘Jusawabeuew Jo aTh3ys ,Teuoriejoir, e sfordwd SQI I XHAOSOTIHA INAWLSIANI

OPL‘E6T'L6S PINAWADVNVW HAANN SILASSV
YOTAdTeW TZITW HIOVNVN O0IT031d0d

L86T ‘1231enD Y3y
AMOSIAQV SdI
LJ0d3¥ NOILVNTIVAT FONVWIOJHEd

¢ 34NOI4



9048 9098 90s8 90Y8
Lt rr i e et ettt

T3A37T NOILYNIWY3L

\4

T3ATT NOILYEOHd

NHN.L3Y HHVYWHIN34Y

WVA OIM04140d

i8/2L - €8/2L
SISATYNY 40 QOId3d

]!
AHOSIAQV sdl IN3OH3d

1HOd3H INJWIODVNVIN AILOV 40 FNTVA
(P,1Uu0d) 2 IHNODIL

Z2CZ2ACC WS WZ

oOu COF-—-—>uwW

> 4D W



RESOLUTION OF THE
STATE BOARD OF INVESTMENT

WHEREAS, the State Board of Investment (SBI) is
authorized by Minnesota Statutes section 11A.24, subdivision 4 to
enter into repurchase agreements and reverse repurchase
agreements; and

WHEREAS, the SBI staff recommend that the SBI from time
to time enter into repurchase and reverse agreements in order to
best maximize the return on short term debt securities held by
the SBI; and

WHEREAS, tri-party repurchase and reverse repurchase
agreements provide for greater security for the assets of the SBI
by providing for perfection of the SBI's security interest in the
collateral;

WHEREAS, the SBI staff has identified banks and trust
companies listed in Exhibit A as capable of providing demand
deposit accounts or custody accounts for the purposes of
facilitating tri-party repurchase and reverse repurchase
agreements; and

WHEREAS, pursuant to Minnesota Statutes section 11A.07
the SBI Executive Director is authorized to execute
administrative and investment functions in conformity with the

policies and directives of the SBI; and



WHEREAS, the Administrative Committee of the Investment
Advisory Council has reviewed the matter and recommends the SBI
authorize the Executive Director to establish accounts with such
banks and trust companies as may be necessary to facilitate
tri-party repurchase and reverse repurchase agreements; and

NOW THEREFORE, the SBI:

1. Authorizes the establishment of demand deposit accounts
or custody accounts at any of the banks or trust companies listed
in Exhibit A as the SBI Executive Director or his designee
determines is necessary in order to facilitate tri-party
repurchase and reverse repurchase agreemets.

2. Authorizes the SBI Executive Director or his designees
to give instructions on behalf of the SBI to such banks or trust
companies listed in Exhibit A with which a demand deposit account
or custody account is established.

3. Authorizes the banks and trust companies listed on
Exhibit A with which the SBI establishes a demand deposit account
or custody account to rely on instruction to make deposits to and
withdrawals from the demand deposit account or custody account
provided it reasonably believes such instructions are
instructions from the SBI Executive Director or his designee
whether the instructions are given orally or by telex,
telecopier, electronically or other means of giving instructions

not manually signed or bearing a facsimile signature.



AT T e i

4. Directs the SBI Executive Director or his designee, to
execute such authorizations or account agreements with any of the
banks or trust companies as may be reasonably required to
facilitate tri-party repurchase and repurchase agreements.

BE IT FURTHER RESOLVED that:

1. The Resolution shall remain in full force and effect

until such time as the SBI takes action to amend or rescind this

resolution.

March 2, 1988.

JOAN A. GROWE
Secretary of State, Member
State Board of Investment



EXHIBIT A

BANK OF NEW YORK

CHASE MANHATTAN BANK

CUSTODIAL TRUST COMPANY

IRVING TRUST COMPANY

MANUFACTURERS HANOVER TRUST COMPANY
MARINE MIDLAND BANK

SECURITY PACIFIC NATIONAL TRUST COMPANY
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MEMBERS OF THE BOARD.
GOVERNOR RUDY PERPICH
STATE AUDITOR ARNE H. CARLSON
STATE TREASURER MICHAEL A McGRATH
SECRETARY OF STATE JOAN ANDERSON GROWE
ATTORNEY GENERAL HUBERT H HUMPHREY |t

EXECUTIVE DIRECTOR
HOWARD J. BICKER

STATE OF MINNESOTA
STATE BOARD OF INVESTMENT

Room 105, MEA Building
55 Sherburne Avenue
St Paul, MN 55155
Tel (612) 296-3328
FAX (612) 296-9572

February 24, 1988

TO: Members, State Board of Investment
Members, Investment Advisory Council

FROM: Equity Manager Committee

SUBJECT: Committee Report

The Committee met during the quarter to review several items:
1) MANAGER CONTINUATION POLICY

The Committee reviewed the staff position paper which
proposes a manager continuation policy. The policy includes
a specific set of evaluation guidelines that will assist the
Board in its decisions concerning retention and termination
of money managers.

The manager continuation policy focuses on the level and
consistency of performance as well as qualitative
considerations regarding the manager's organization and
investment approach.

The Committee recommends that the Board adopt the manager
continuation policy for its active stock managers as
presented in the paper. A copy of the position paper
accompanies the Administrative Committee report.

2) REPORT FORMAT

As part of the manager continuation policy, staff has
designed a performance evaluation report that incorporates
the quantitative and gqualitative criteria in a concise
format. staff intends to produce this report for each
manager on a quarterly basis. The report would be reviewed
by the IAC and presented to the Board along with staff and
IAC recommendations concerning each manager.

AN EQUAL OPPORTUNITY EMPLOYER



3)

4)

MANAGER RECOMMENDATIONS

The Committee reviewed the performance valuations reports for
the Board's external equity managers and concurred with the
following staff recommendations:

a) Place BMI Capital on probation.

BMI's performance through 12/31/87 has breeched the
probation 1level specified Dby the Value of Active
Management Report.

b) Keep Beutel Goodman on probation.

Beutel Goodman was placed on probation for quantitative
reasons at the November 1987 meeting. The firm's recent
performance relative to its benchmark has not been strong
enough to change its probation status.

c) Remove Investment Advisers from probation.

The firm was placed on probation for both qualitative and
quantitative reasons at the Board meeting held on
November 1987. Since that time, most of the qualitative
issues have been satisfactorily resolved. Further,
recent performance has been strong, moving the firm's
cumulative performance above the probation level.

d) Terminate Peregrine Capital.

The firm was placed on probation for both qualitative and
quantitative reasons at the November 1987 meeting.
Continued poor performance and the recent departure of a
key professional makes the current situation
unacceptable.

e) Remove Waddell & Reed from probation.

The firm was on probation at the November 1987 meeting
due primarily to an inability to construct an appropriate
benchmark. This problem has been resolved.

External managers not referenced above require no action at
this time. Copies of the equity manager performance
evaluation reports for the period ending December 31, 1987
accompany this Committee report.

COMPLETENESS FUND

The Committee reviewed a staff position paper recommending
the implementation of a completeness fund for the Basic
Funds' common stock segment. The Committee was unable to
reach a conclusion on this issue. The Committee deferred
action on the staff's completeness fund recommendation until
the full IAC Committee meeting scheduled for March 1, 1988.



The recommendation of the full IAC will be reported at the
Board meeting on March 2, 1988.

A copy of the staff position paper describing the
completeness fund concept and its application to the Basic
Funds' common stock program accompanies this Committee
report.

A summary of the staff recommendation regarding the
completeness fund is provided below:

o Staff recommends that the Board approve the implementation
of a common stock completeness fund for the Basic
Retirement Funds.

o Initially, staff recommends that five percent (5%) of the
Basic Funds' common stock program be allocated to the
completeness fund. A 5% allocation represents
approximately $150 million. Staff recommends that the
assets now managed for the Basic Funds by the internal
manager and the assets of the manager recommended for
termination (Peregrine Capital) be re-directed from active
management to the completeness fund.

o Initially, staff recommends the responsibility for
implementing the completeness fund be shared between the

internal manager and and outside vendor. The internal
staff would be responsible for the trading of securities
in the completeness fund. The outside vendor would

provide the necessary technical support for the
construction and on-going maintenance of the completeness
fund.

o Initially, staff recommends the Board's consultant provide
the necessary technical support. This support |is
available without additional cost to the Board under its
current contract with the consultant.

Staff will continue to search for other vendors that may be
able to provide these technical support services during the
next quarter. Staff intends to provide recommendations to
the Board concerning on-going compensation to any vendor at
the June 1988 Board meeting.



FOURTH QUARTER 1987

INVESTMENT REPORT

BASIC RETIREMENT FUNDS

Stock Manager Performance vs. Benchmarks

Common stock manager returns are evaluated against the
performance of customized indices constructed to
represent the managers’ specific investment approaches.
These custom indices are commonly referred to as
"benchmark portfolios." The benchmark portfolios take
into account the equity market forces that at times
favorably or unfavorably impact certain investment styles.
Thus, benchmark portfolios are the appropriate bogeys
against which to judge the managers’ performances.

Manager performance relative to benchmarks is evaluated
on a quarterly basis by the Equity Manager Committee of
the Investment Advisory Council.

As a group, the common stock managers essentially
matched the performance of their aggregate benchmark
for the latest quarter and year. The performance of the
individual stock managers was varied. Several exceeded
the performance of their targets by comfortable margins,
while others continued to trail their targets. A
comprehensive analysis of the individual managers’
performances is included in this quarter’s Equity
Committee Report.

Quarter
Market Value Ending
12/31/87 12/31/87
Managers (Thousands) Actual Bmrk
Alger $ 84,456 242% -24.6%
Alliance 100,391 214 -24.2
Beutel 94,026 -234  -235
BMI 50,881 -30.2 -253
Forstmann 81,706 -17.6 -16.2
Hellman 71,015 -21.9 -20.8
IDS 82,531 -20.7 -19.5
IAI 80,014 -15.2 -189
Lieber 31,999 -23.0 -249
Peregrine 73,744 208  -216
Waddell 85,799 -20.8 213
Internal 95,831 243 -216
Wilshire 1,690,614 230 28
Stock Segment  $2,623,007 226% -224%
Wilshire 5000 -23.1%

Year (Annualized)
Ending Since
12/31/87 1/1/84

Actual Bmrk Actual Bmrk
-2.7% 2.8% 101% 11.2%
16.0 1.0 17.6 10.2

3.0 29 10.5 13.8
-83 -29 45 8.1
88 37 147 12.1
7.2 43 13.7 13.2
6.7 54 15.8 13.5
149 6.5 14.6 13.8
-6.5 -5.7 9.5 7.6
2.1 0.7 N.A. N.A.
55 59 10.5 8.9
-34 6.2 N.A. N.A.
19 24 12.7 128
2.6% 2.4% 124% 126%
23% 12.9%
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COMPLETENESS FUND

Staff Position Paper
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EXECUTIVE SUMMARY

The Basic Retirement Funds are managed in a similar fashion
to many other large pension funds in that the common stock and
bond components use both active and passive management. Further,
the Basic Funds employ a number of specialized active managers
pursuing a variety investment styles within each asset class.
These active managers are hired for their anticipated ability to
produce superior performance within their specific areas of
expertise.

Active management offers the potential for the Basic Funds'
common stock component to exceed the returns of its asset class
target, the Wilshire 5000. However, the pursuit of superior
performance through active management carries with it the risk of
underperforming the Wilshire 5000.

This underperformance results from two sources:

o The active managers perform poorly relative to their

benchmarks. This source of underperformance is the
most familar to performance evaluators.

o The active managers individually perform well within
their areas of expertise. However, the active
managers' investment styles, in aggregate, over or
underemphasize certain segments of the Wilshire 5000.

The underemphasized segments perform relatively well
while the overemphasized segments perform poorly.

The active managers' over or underemphases of segments

within the Wilshire 5000, and the possibility that this may
result in the Basic Funds' common stock portfolio

underperforming the Wilshire 5000, is called misfit risk.

Misfit risk is unintentional. Further, it is unproductive



in that there is no expectation of enhanced returns
associated with assuming misfit risk. Therefore, the Board
should seek to minimize misfit risk.

The role of a completeness fund is to control misfit
risk. A completeness fund accomplishes this objective by
adjusting the Basic Funds' common stock portfolio to offset
the misfit present in the aggregate investment style of the
Board's common stock managers. The completeness fund offers

two primary benefits:

o Improves the ability of the Basic Funds' common stock

program to consistently outperform the Wilshire 5000.

The

completeness fund reduces the risk that the value added by
the active managers 1is offset by the negative impact of

misfit.

o Adjusts for changing risk characteristics in the common
stock portfolio due to changes in the active manager line-
up. This allows the Board to focus on hiring active
managers for their ability to add value rather than for the

coverage provided by their specialized area.

Constructing a common stock completeness fund for the Basic

Funds involves eight basic steps.

o Step 1. Select a common stock asset class target.

The

Board already has selected the Wilshire 5000 as the common

stock asset class target.

o Step 2. Express the Wilshire 5000 as an investable list of
securities. Ineligible stocks, such as liquor and tobacco

stocks, are removed.

o Step 3. Build appropriate benchmark portfolios for each of
the Board's common stock managers. These benchmarks

reflect the managers' investment styles.

o Step 4. Combine the managers' benchmark portfolios into an

aggregate benchmark portfolio.

o Step 5. Compare the aggregate benchmark portfolio to the

Wilshire 5000 and identify the differences.
differences represent misfit.

17
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o Step 6. Specify a list of completeness fund securities to
reduce the misfit to acceptable levels.

o Step 7. Periodically rebalance the completeness fund.

o Step 8. Monitor the performance of the completeness fund

manager.

Staff has conducted research into the amount of misfit risk
present in the Basic Funds' common stock component. Currently,
that misfit risk is approximately 0.9% per annum. That is, in
any given year the Basic Funds' are 1likely to outperform or
underperform the Wilshire 5000 by almost 1% due solely to misfit.

Staff does not view this current level of misfit as cause for
significant concern. The diversity of investment styles among
the Board's active managers, combined with the sizable allocation
to the index fund, results in broad coverage of the Wilshire
5000. Nevertheless, the current 1level of misfit is not trivial.
Further, if the current group of managers were altered, the
misfit could increase. Therefore, staff proposes that a
completeness fund be implemented as an adjunct to the active
manager program.

Staff recommends that 5% of the Basic Funds' common stock
component, or approximately $150 million, be allocated to a
completeness fund. This allocation is expected to reduce misfit
risk by approximately 22%. Staff further recommends that the
assets now managed for the Basic Funds by the internal manager be
redirected from active management to the completeness fund.

Staff also recommends that responsibility for maintaining the
completeness fund be divided between an outside vendor and

internal staff. The outside vendor would supply the



sophisticated computer software and databases required to
construct the 1list of completeness fund securities. Staff
recommends that, at least initially, the Board's consultant
provide the necessary technical support. Internal staff would
provide for the daily management of the completeness fund and, in
particular, carry out the necessary security trading. A similar
arrangement has proven successful and cost-effective in the
management of the Post Retirement Fund's dedicated bond
portfolio.

For the present, the Board's consultant can provide the
necessary technical support under its current contract. As a
result, the completeness fund can be constructed initially
without incurring additional management costs to the Basic Funds.

If the completeness fund is approved, staff will continue to
search for these technical support services during the next
quarter. Staff intends to provide recommendations to the Board
concerning on-going compensation to any vendor at the June 1988

Board meeting.
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I. INTRODUCTION

RISK MANAGEMENT

Investors are willing to incur risk because they expect to be
compensated with enhanced returns. One of the primary
responsibilities of pension plan sponsors is to manage this risk-
return trade-off. For large pension plans, the risk management
process can be a complex undertaking.

A pension plan's risk management begins with the
identification of the plan's investment objectives. These

objectives are then translated into a policy asset mix. A policy

asset mix specifies the long-run allocation of the plan's assets
among a number of broad asset classes (e.g., stocks and bonds).
Given a policy asset mix, the risk management process

proceeds with the establishment of an investment management

structure for each asset class in the policy asset mix. An
investment management structure describes the alignment of
investment approaches designed to achieve the desired risk-return
objectives for a particular asset class.

The policy asset mix and common stock and bond investment
management structures of the Basic Retirement Funds are
delineated in a comprehensive investment policy statement adopted
by the Board in 1987. (For further information, see Parts II and

III of the Basic Funds' investment policy paper.)

PASSIVE AND ACTIVE MANAGEMENT

In establishing an investment management structure, two basic
investment approaches are available to a plan sponsor. These two

approaches entail different sets of performance expectations.

~1-



o Passive Management. Buying and holding a diversified
portfolio of securities within the asset class.
Performance is expected to match that of the asset
class.

o Active Management. Buying and selling securities
with the expectation of exceeding the returns on
the passive alternative.

Because it offers the potential to exceed the returns from
passive management, active management also exposes a pension plan
to the possibility of underperforming passive results. The risk
of active management underperforming passive management is

referred to as active risk. As part of the risk management

process, a plan sponsor must determine how much active risk it is
willing to accept in each asset class.
Among institutional investors, the most common approach to

active management consists of retaining a group of specialized

money managers. As specialists, each manager pursues an

investment style which focuses on specific segments of a

particular asset class. (For example, among specialized common
stock managers, some managers focus on small capitalization
stocks. Others concentrate on stocks with low price-earnings
ratios.) Specialized managers are hired with the expectation
that they will produce returns that exceed a passive investment
in their particular areas of expertise.

Similar to many other 1large pension plans, the Basic Funds'
common stock and bond investment management structures use both
active and passive management. Further, the Basic Funds employ a
number of specialized active managers pursuing various investment
styles within each asset class. (The rationale for the

allocation to passive and active management, as well as the use



of specialized active managers, is discussed in Part III of the

Basic Funds' investment policy paper.)

MISFIT RISK

Clearly, a pension plan that uses both active and passive
management can produce superior performance only if the active
managers, as a whole, perform better than the passive
alternative. But is it possible for all of the specialized
active managers to produce superior returns within their
individual areas of expertise, and yet, as a whole, underperform
the passive alternative? The answer 1is "Yes," if the combined
investment styles of the active managers overlook certain
segments of the asset class (e.g., particular industries) or
concentrate too heavily in others.

For example, the pension plan's specialized common stock
managers may all follow investment styles that ignore utility
stocks. If utility stocks produce exceptionally strong returns,
the plan's common stock performance will suffer compared to the
broad stock market. Yet each specialized manager may have
performed well within its area of expertise.

These over or underemphases of segments within an asset
class, and the possibility that they may result in

underperforming the passive alternative, is called misfit risk.

Misfit risk is unintentional. Further, it is unproductive in
that there is no expectation of enhanced returns associated with
incurring misfit risk. Therefore, the risk management process

should seek to minimize misfit risk.



The purpose of this position paper is to describe how misfit
risk can be controlled through the use of a completeness fund.

Specifically, this paper:

o Develops various basic completeness fund concepts.
o Outlines the completeness fund construction process.

o Describes the evaluation of the completeness manager's
performance.

o Analyzes the misfit risk present in the Basic Funds' common
stock component.

o Makes recommendations for implementing a common stock
completeness fund in the Basic Funds.




II. BASIC COMPLETENESS FUND CONCEPTS
To better understand the nature of the problem that a
completeness fund is intended to solve, a discussion of several

basic concepts is helpful.

ASSET CLASS TARGET

An asset class target is a diversified collection of
securities within a particular asset class. It represents the
set of feasible investment opportunities that the plan sponsor
believes best achieve the purposes for which the asset class is
included in the policy asset mix.

The asset class target chosen for the Basic Funds' common
stock component is the Wilshire 5000. The Wilshire 5000 is a
broad stock market index representing, with few exceptions, the
full range of available domestic common stock investments.

As the common stock asset class target, the Wilshire 5000 is
the standard by which the results of the Basic Funds' common
stock component are judged. The returns on the Wilshire 5000 can
be thought of as a threshold performance expectation. Through
active management, the Board desires to exceed this performance
target.

For purposes of designing a completeness fund, the
specification of the asset class target involves:

o A specific list of stocks. This 1list must satisfy any

eligibility requirements established by the plan sponsor,
such as minimum market <capitalization or prohibited

securities (e.g., stocks in the 1liquor and tobacco
industries).



o A method of assigning weights to the stocks in the list.
In the case of the Wilshire 5000, a capitalization
weighting system is used.

o A normal cash position. This cash component recognizes
that, in practice, managers' portfolios are rarely fully
invested. This occurs because of the continuous receipt of
dividends and the need to maintain a cash balance to
complete transactions.

PASSIVE AND ACTIVE COMPONENTS

A passively managed asset class portfolio is referred to as

an index fund. An index fund is designed to match the

performance of its asset class target. Properly constructed, an
index fund should not outperform its asset «class target, but
equivalently, neither should it materially underperform the
target. The Basic Funds' common stock index fund is designed to
track the performance of the Wilshire 5000.

Active management can take many forms, but all involve
identifying and trading securities that are perceived to be
misvalued in an attempt to outperform the asset class target.
Further, all forms of active management imply creating portfolios
that intentionally differ in some manner from the composition of
the asset class target. Only by these deviations (referred to as

active bets) can active management add value to the asset class

target's return.

As discussed earlier, the Board's active common stock
component 1is a multiple manager configuration. The Board
currently employs ten active managers, each with specialized
skills. These managers were hired for their anticipated ability
to produce superior results within their specific segments of the
stock market. In other words, the managers are expected to add

value to their investment styles.

-6-



BENCHMARK PORTFOLIOS

A benchmark portfolio represents a manager's area of

expertise, or investment style. Specialized managers have
distinct preferences for certain types of securities. A
benchmark portfolio represents these preferences. It is a

collection of securities, appropriately weighted, from which the
manager generally makes portfolio selections. As in the case of
an asset class target, a manager's benchmark is defined by a
specific list of stocks, weights assigned to each stock, and a
normal cash position.

A manager's benchmark portfolio serves two important roles in
the completeness fund process. First, it represents the standard
against which to evaluate the manager's investment skill.
Secondly, the benchmark portfolio reflects those segments of the
asset class target covered by the manager.

staff has worked 3jointly with the Board's common stock
managers and the Board's consultant, Richards & Tierney, to

construct appropriate manager benchmarks.

MANAGER ALLOCATION POLICY

In a multiple specialized manager program, an important
responsibility of the plan sponsor is to allocate funds among the

managers. The policy allocation for a manager is the percentage

of the plan's assets assigned to that manager.

A specific policy allocation for each manager is a necessary
ingredient in the construction of a completeness fund. Recall
that a manager's benchmark defines the particular segments of the

asset class target covered by the manager. As a result, the



manager's policy allocation determines the plan's coverage within
these segments covered by the manager.

The subject of how best to allocate funds among managers is
discussed in Part III of the Basic Funds' investment policy
paper. For purposes of designing the completeness fund, however,
it is assumed that manager policy allocations have been

established.

AGGREGATE BENCHMARK PORTFOLIO

A plan sponsor's allocation of funds among its active and
passive managers (including a completeness fund) should be
consistent with the plan's investment objectives. Within each
asset class, achieving this consistency requires that the
managers, in aggregate, do not over or underemphasize segments of
the asset class target. Measuring the level of segment coverage
provided by managers is accomplished by creating an aggregate

benchmark portfolio.

An aggregate benchmark portfolio 1is constructed by adding

together all of the managers' benchmarks within an asset class.

That is:
Aggregate Mgr. #1 Mgr. #2 Mgr. #N
Benchmark = Benchmark + Benchmark + ... + Benchmark
Portfolio Portfolio Portfolio Portfolio

In the aggregation process, the benchmarks are weighted by
the managers' policy allocations. Because the managers'
benchmarks are composed of lists of securities, security weights,
and a normal cash positions, the aggregate benchmark portfolio

likewise will have the same structure.



COMPLETENESS BENCHMARK PORTFOLIO

Comparing the aggregate benchmark portfolio to the asset
class target measures the extent of misfit, or by how much the
managers, in aggregate, over or underemphasize segments of the
asset class target. Formally, subtracting the aggregate
benchmark portfolio from the asset class target produces a

completeness benchmark portfolio. That is:

Completeness Asset Aggregate
Benchmark = Class - Benchmark
Portfolio Target Portfolio

With respect to the common stock asset class, underemphasized
segments appear in the completeness benchmark portfolio as

positive holdings of certain stocks. Conversely, overemphasized

segments appear as negative positions in other stocks. The

positive holdings represent investments that must be added to
bring the aggregate benchmark portfolio in 1line with the asset
class target. On the other hand, negative holdings represent
investments that must be deleted to reconcile the aggregate

benchmark portfolio with the asset class target.

COMPLETENESS FUND

These basic concepts lead to the focus of this paper: the

completeness fund. A completeness fund is a portfolio of

securities designed to eliminate the misfit between the asset
class target and the aggregate benchmark portfolio.

Figure 1 presents a simplified conceptual view of a
completeness fund combined with multiple managers. The large

rectangle represents the securities (and their associated risk
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characteristics) that comprise the asset class target. The
managers in Figure 1 pursue investment styles that, in aggregate,
do not cover the entire asset class target. The completeness
fund compensates for this partial coverage by holding securities
that are not part of the managers' aggregate investment style
(i.e., aggregate benchmark portfolio).

Ideally, the composition of the completeness fund mirrors
that of the completeness benchmark portfolio. However, holding
all of the positions specified by the completeness benchmark
portfolio generally is not practical. In particular, the
negative holdings of the completeness benchmark portfolio require
stocks to be sold "short," a strategy most institutional
investors do not pursue.

In constructing a completeness fund, the objective is to
match the performance of the completeness benchmark portfolio as
closely as possible, while avoiding the impractical holdings of
the benchmark. This objective can be accomplished through
various portfolio construction techniques employed by passive
managers, such as optimization or stratified sampling. While a
discussion of these techniques is beyond the scope of this paper,
suffice it to say that they have allowed passive managers to

efficiently track the investment performance of various targets.

-10-



III. COMPLETENESS FUND CONSTRUCTION

With an understanding of the basic completeness concepts
covered in the previous section, the steps involved in
constructing a completeness fund are straightforward.

Specifically, this construction process involves eight steps.

STEP 1 - ASSET CLASS TARGET SELECTION

The choice of an asset class target is determined. As
discussed in Section 1I, the Board has selected the Wilshire 5000
as the asset class target for the Basic Funds' common stock

component.,

STEP 2 - ASSET CLASS TARGET SPECIFICATION

The asset class target selected in Step 1 is expressed as an
investable list of securities. 1Ineligible stocks, such as liquor
and tobacco stocks in the case of the Basic Funds, are removed.
Any other desired modifications of the asset <class target

securities also take place in this step.

STEP 3 ~ IDENTIFY THE MANAGERS' BENCHMARKS

Appropriate benchmarks are developed for each manager. Like
the asset <class target, thses benchmarks are expressed as
investable 1lists of securities, modified to reflect any

restrictions under which the managers may operate.

STEP 4 - BUILD THE AGGREGATE BENCHMARK PORTFOLIO

The benchmarks of all managers, both passive and active, are

combined to produce an aggregate benchmark portfolio.

-11-



STEP 5 - COMPUTE THE COMPLETENESS BENCHMARK

A comparison of the aggregate benchmark portfolio to the
asset class target identifies those segments of the asset class
where misfit exists. The difference between the aggregate
benchmark portfolio and the asset class target, the completeness
benchmark portfolio, is expressed as a group of positive and

negative holdings in various securities.

STEP 6 - CONSTRUCT THE COMPLETENESS FUND

Given the completeness benchmark portfolio from Step 5, the
completeness manager builds a portfolio designed to closely track

the performance of this benchmark.

STEP 7 - COMPLETENESS FUND MAINTENANCE

On an on-going basis, minor modifications in the completeness
fund's composition are required. These small rebalancings are
necessitated primarily by mergers and acquisitions and movements
in the market prices of securities in the aggregate benchmark
portfolio which, in turn, affect the composition of the
completeness benchmark portfolio. Major rebalancings of the

completeness fund are needed if managers are added or removed.

STEP 8 = PERFORMANCE EVALUATION

On a periodic basis, the performance of the completeness fund
manager is evaluated. The proficiency of the manager in tracking
the completeness benchmark portfolio is measured and sources of

tracking error are identified.
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IV. PERFORMANCE EVALUATION

The success of the completeness fund manager is objectively
determined through a performance evaluation process. Evaluating
the completeness fund manager requires much the same data
collection and analysis techniques as those used to evaluate the
Board's active managers. However, while the objective of an
active manager 1is to add value relative to an appropriate
benchmark, the goal of the completeness fund manager is to track
the performance of the completeness benchmark portfolio within
specific tolerances. Thus, the evaluation process reflects these
differences in performance expectations.

The completeness fund 1is expected to track its benchmark
closely. However, in any given quarter, the return on the
completeness fund may not precisely match that of its benchmark.
These quarter-to-quarter deviations in performance are referred
to as tracking error.

Tracking error is introduced into the completeness fund

management process through three primary sources:

o Differences between the composition of the completeness
fund and the completeness benchmark portfolio.

o0 Costs of trading securities during rebalancings.

© Management fees.

Each of these sources of tracking error is relatively
immaterial. Therefore, the tracking error of the completeness
fund will be small. Further, it will be largely unbiased. That

is, in any given quarter, the tracking error is almost as likely
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to be positive as negative, producing a self-cancelling effect
over time. The completeness fund should experience a tracking
error in the range of plus or minus .75 percentage points per
year. The completeness fund manager will evaluated by its
ability to meet this tracking error target.

In reviewing the completeness fund's performance, an
important note of caution should be observed. The completeness
fund's returns should not be viewed in isolation from the active
managers and the index fund. The completeness fund manager's
returns should be compared to those of the completeness benchmark
portfolio, and should be judged in the context of improving the
results of the entire fund relative to the performance of the
asset class target.

The completeness fund holds securities not followed by the
active managers. As a result, the completeness fund's
performance is likely to vary significantly from that of the
other managers and that of asset class target. The completeness
fund may at times outperform the active managers and at other
times it may underperform them. Regardless, this variance is to
be expected. It is part of the process by which the completeness
fund offsets the misfit of the combined investment styles of the

active managers.
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V. THE BASIC RETIREMENT FUNDS' COMMON STOCK MISFIT

MISFIT RISK MEASUREMENT

As previously defined, misfit risk represents the potential
for returns on investments in an asset class to deviate from the
returns on the asset class target. Misfit risk is present when
the aggregate benchmark portfolio differs significantly from the
asset class target. How much misfit risk is present in the Basic
Funds' common stock component? The answer to this question
requires a model of investment risk.

The current state-of-the-art 1in common stock portfolio risk
measurement is a multi-factor risk model. Such a model
attributes investment risk to the complex interaction of a number
of factors determined to be "common" to security returns.

In the context of a multi-factor risk model, misfit risk is
the likely variance (either positive or negative) of returns
between the aggregate benchmark portfolio and the asset class
target. With respect to the Basic Funds' common stock component,
misfit risk is the likely difference between the returns on the
Wilshire 5000 and the Basic Funds' common stock investments.
This misfit risk results from the managers' benchmarks, in

aggregate, being different from the Wilshire 5000.

CURRENT MISFIT

Staff has conducted research into the amount of misfit risk
present in the Basic Funds' common stock component. Currently,
that misfit risk is approximately 0.9% per annum. That is, in

any given year, the Basic Funds' common stock investments are
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likely to outperform or underperform the Wilshire 5000 by almost
1% due to misfit. (E.g., 1if the Wilshire 5000 produces a 10%
return, the Basic Funds' common stock investments are likely to
return 9-11%.)

Staff does not view this current 1level of misfit as a
significant source of concern. The diversity of investment
styles among the Board's active common stock, combined with the
sizable allocation to the index fund, results in broad coverage
of the common stock asset class target.

Nevertheless, the Basic Funds' current common stock misfit is
not trivial. Further, if the current group of active common
stock managers were altered, the misfit could increase.
Therefore, staff believes that the common stock misfit should not
be ignored, but rather should be dealt with explicitly through a
completeness fund.

staff believes that a completeness fund offers two primary
benefits:

o Enhances the current Basic Funds' common stock program by
improving the potential for the aggregate portfolio to more
consistently outperform the Wilshire 5000.

o Adjusts for changing risk characteristics in the aggregate
portfolio due to changes in the manager line-up. This
allows the Board to focus on hiring managers on the basis
of their ability to add value relative to an appropriate

benchmark, and not for the coverage they provide relative
to the asset class target.

SOURCES OF MISFIT

An analysis of the current misfit provides a look at the
potential sources of misfit risk. The analysis shows that a
majority of the misfit risk is caused by the aggregate benchmark
portfolio's underemphasis of certain industries relative to the
Wilshire 5000.
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As shown in Table 1, the 1largest sources of misfit are the
aggregate benchmark portfolio's underweightings in five major
industry groups: O0ils, Business Machines, Drugs, Telephone and
Electric Utilities.

The results of the analysis also isolate the sources of
misfit attributable to differences among broadly defined market
factors. Relative to the Wilshire 5000, the aggregate benchmark
portfolio emphasizes growth stocks and stocks that are more
volatile than the overall market. Also, relative to the Wilshire
5000, the aggregate benchmark, on average, contains 1lower
dividend paying stocks and a preponderance of smaller
capitalization stocks. The differences 1in the common factor

exposures are also provided in Table 1.

TABLE 1

BASIC RETIREMENT FUND EQUITIES
SUMMARY OF LARGEST MISFIT EXPOSURES
AS OF SEPTEMBER 30, 1987

AGGREGATE
INDUSTRIES BENCHMARK TARGET DIFFERENCE
International 0il 2.08% 3.17% -1.09%
Drugs, Medicine 3.56 4.58 -1.02
Telephone, Telegraph 4.42 5.59 -1.17
Electric Utilities 4.20 5.11 -0.91
Business Machines 6.22 6.78 -0.56

AGGREGATE
COMMON RISK FACTORS* BENCHMARK TARGET DIFFERENCE
Growth 0.12 0.05 0.07
Variability in Markets 0.10 0.04 0.06
Size -0.39 -0.28 -0.11
Yield -0.13 -0.03 -0.10

* Exposures measured in standard deviation units.
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COMPLETENESS ALLOCATION

How much of a pension plan's investment in an asset class
should be allocated to a completeness fund? The answer depends
on the amount of misfit risk reduction desired. Reduction in
misfit risk increases with the size of the completeness fund.
Staff's analysis of the Basic Funds' current misfit risk
indicates that substantial misfit reduction is possible as the
allocation of the common stock component to the completeness fund
increases from 0 to 13 percent. This relationship is illustrated
in Figure 2. Beyond a 13 percent allocation, very little

reduction in misfit risk is possible.
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VI. RECOMMENDATIONS

Sstaff recommends that the Board approve the implementation of
a common stock completeness fund. The completeness fund will
provide the Board with added control and flexibility in the
management of risk within the Basic Funds' common stock
component. As an adjunct to the active manager program, the
completeness fund will permit the managers' investment skills to
more consistently benefit the performance of the common stock

component.

COMPLETENESS FUND POLICY ALLOCATION

Initially, staff recommends that five percent (5%) of the
Basic Funds' common stock component be allocated to the
completeness fund. This 1level of commitment is estimated to
reduce misfit from 0.93% to 0.70% per year under the existing
manager configuration. This represents a 22% reduction from the
current level of misfit. This policy allocation will need to be
reviewed each time an active manager is added to or deleted from

the Basic Funds' common stock component.

ASSETS COMMITTED TO THE COMPLETENESS FUND

The 5% allocation recommended above represents a completeness
fund of approximately $150 million. Staff recommends that the
assets now managed for the Basic Funds by the internal manager be

re-directed from active management to the completeness fund.
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MANAGEMENT OF THE COMPLETENESS FUND

Implementation of a completeness fund can be divided into two
distinct sets of responsibilities:

o Maintain software and databases required to construct the
list of completeness fund securities. Because of the
highly technical and specialized nature of these services,
staff recommends that they be obtained from an outside
vendor. At least initially, staff recommends that the
Board's consultant provide the necessary technical support.

o Provide for the daily management of the completeness fund,
in particular, the security trading required to maintain
the fund. sStaff recommends that these responsibilities be
assigned to the internal manager.

This division of responsibilities is similar to the
procedures now used to maintain the dedicated bond portfolio in
the Post Retirement Fund. The software and databases necessary
to operate the dedicated bond portfolio are provided by an
outside vendor (currently Bankers Trust). Internal staff uses
the analysis provided by the vendor to execute the required
trades in the portfolio.

With respect to the completeness fund, the outside vendor
would have several responsibilities:

o Construct an aggregate benchmark portfolio for the Board's

common stock managers.

o Compare this aggregate benchmark portfolio to the Basic
Funds' common stock asset class target.

o Provide the internal manager with a list of securities to
make up the completeness fund.

o Repeat the above process periodically so that the internal
manager can maintain the completeness fund.

o Evaluate and monitor the ability of the completeness fund
manager to track its benchmark.
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This division of repsonsibilities represents the most cost
effective and timely approach to managing a completeness fund.
The internal staff is fully capable of implementing a passive
investment approach and the Board's consultant is able to provide
the technical support necessary to construct and rebalance the

completeness fund.

COMPLETENESS FUND COST

For the present, the Board's consultant can provide the
necessary technical support 'under its current contract. As a
result, the completeness fund can be constructed initially
without incurring additional management costs to the Basic Funds.

If the completeness fund is approved, staff will continue to
search for these technical support services during the next
quarter. Staff intends to provide recommendations to the Board
concerning on-going compensation to any vendor at the June 1988

Board meeting.
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MEMBERS OF THE BOARD.
GOVERNOR RUDY PERPICH
STATE AUDITOR ARNE H CARLSON
STATE TREASURER MICHAEL A McGRATH
SECRETARY OF STATE JOAN ANDERSON GROWE
ATTORNEY GENERAL HUBERT H HUMPHREY IIl

EXECUTIVE DIRECTOR
HOWARD J BICKER

STATE OF MINNESOTA
STATE BOARD OF INVESTMENT

Room 105, MEA Building
55 Sherburne Avenue
St Paul, MN 55155
Tel (612) 296-3328
FAX {612) 296-9572

February 19, 1988

TO: Members, State Board of Investment
Members, Investment Advisory Council

FROM: Fixed Income Committee

SUBJECT: Committee Report

The Fixed Income Committee met during the quarter to review
the following items:

ACTION ITEM:

Renewal of BEA Contract

Since April 1, 1987, BEA Associates has managed a $100
million cash enhancement program for the Post Retirement Fund.
BEA's contract is due to expire on March 31, 1988. The Committee
reviewed the investment objectives established for the BEA
program and its performance since the account's inception. The
Committee recommends that BEA's contract be extended for another
year. The Committee further recommends that the current limits
placed on maximum allocations to individual low-risk stock index

futures strategies be eliminated. In addition, the Committee
recommends that the performance fee structure be revised to
incorporate multi-year performance results. This would make the

fee structure consistent with that used for the Board's common
stock managers. An evaluation of BEA's performance accompanies
this report.

INFORMATION ITEMS:

1) Manager Continuation Policy Paper
The committee reviewed staff's Manager Continuation Policy

Paper and the proposed Value of Active Management (VAM)
quarterly reporting format for the Board's common stock and
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2)

3)

bond managers. The Committee concurred with the general
approach outlined by staff in the position paper. The
Committee intends to utilize the Manager Continuation Policy
in second quarter 1988 to review to Board's active bond
managers.

Bond Index Fund

The Committee intends to provide the Board with comprehensive
recommendations regarding the total Basic Funds' fixed income
program by the Board's June, 1988 meeting. The
recommendations will focus on the selection of a bond index
fund manager for the Basic Funds fixed income program and the
re-allocation of funds from the active managers to the
passive bond index manager.

External Bond Managers Performance
The Committee reviewed the performance of the Board's

external active bond managers. The Committee recommends that
no immediate changes be made to the manager group.

Attachment



POST RETIREMENT FUND
BEA ASSOCIATES, INC.
CASH ENHANCEMENT PROGRAM
PERFORMANCE ANALYSIS

I. INVESTMENT APPROACH

Oon April 1, 1987, BEA Associates was retained to manage a
$100 million cash enhancement program utilizing low risk stock
index futures investment strategies. The purpose of cash
enhancement is to both improve the rate of return earned on cash
equivalents in the Post Retirement Fund and to provide the State
Board with a practical introduction to the derivatives market.
Assets committed to the cash enhancement fund are expected to
generate returns 100-200 basis points above the alternative
investment vehicle for cash management, represented by the State
Street Short Term Investment Fund (STIF).

The cash enhancement strategies utilized by BEA all involve
hedged positions, the simultaneous purchase and sale of two
different stock index futures and 1listed options contracts. The
purchase/sale combinations are developed to capture a perceived
mispricing between the different contracts without incurring any
market risk. Although there is no risk to principal, there is
the risk that mispricings do not realign as expected and that
returns fall short of the STIF alternative.

Mispricing opportunities are not always present and usually
last only a period of weeks. Once the mispricings have been
corrected by the market, BEA withdraws from the financial futures
market. When not committed to the enhancement strategies, assets
are managed as short term money market type securities.

II. PERFORMANCE

QUARTER ENDING SINCE
INCEPTION
6/30/87 9/30/87 12/31/87 4/1/87

Portfolio Value $101.37 $103.53 $105.87
($ Millions)

Total Portfolio 1.37% 2.13% 2.26% 5.87%
Return

Benchmark (STIF) 1.60 1.65 1.77 5.10
Return

Contribution to Return

Enhanced Cash Strategies

Hedged Puts .00% .26% .36% .63%
Inter-Market Spread --- -—— .08 .08
Cash Management 1.37 1.87 1.83 5.16

4.37% 2.13% 2.26% 5.87%



ITII. ANALYSIS

For the nine months ending December 31, the return on the
BEA cash enhancement fund was 5.87% compared to the State Street
Short Term Investment Fund (STIF) return of 5.10%. By using
various cash management strategies, BEA realized a base return of
5.16%. The additional return provided by active strategies was
.71%, reflecting a disappointing initial quarter. During the
third and early in the fourth quarter, short term rates rose
sufficiently to reduce potential active strategy opportunities.
However, the rate drop in 1late October plus the increased
volatility of the market provided new opportunities for increased
active management.

IV. RECOMMENDATION

Staff recommends that the contract with BEA be renewed for
one year. 1In addition, staff recommends that the 40% limit on
the hedged put strategy be eliminated. Staff also recommends
that the performance fee structure be revised to incorporate
multi-year performance results. This would be similar to the
structure used for the Board's common stock managers.






MEMBERS OF THE BOARD
GOVERNOR RUDY PERPICH
STATE AUDITOR ARNE H. CARLSON
STATE TREASURER MICHAEL A. McGRATH
SECRETARY OF STATE JOAN ANDERSON GROWE
ATTORNEY GENERAL HUBERT H HUMPHREY I

EXECUTIVE DIRECTOR
HOWARD J BICKER

STATE OF MINNESOTA
STATE BOARD OF INVESTMENT

Room 105, MEA Building
55 Sherburne Avenue
St Paul, MN 55155
Tel (612) 296-3328
FAX (612) 296-9572

February 19, 1988

TO: Members, State Board of Investment
Members, Investment Advisory Council

FROM: Alternative Investment Committee

SUBJECT: Committee Report

The Alternative Investment Committee met during the quarter
to review the following items:

INFORMATION ITEMS:

1) Strategy Review

To increase overall portfolio diversification, 15% of the
Basic Retirement Funds is allocated to alternative
investments. Alternative investments include real estate,
venture capital and resource investments where Minnesota
State Board of Investment (SBI) participation is limited to
commingled funds or other pooled vehicles. A chart
summarizing the Board's current commitments is attached.

The venture capital investment strategy is to establish and
maintain a broadly diversified venture capital portfolio
comprised of investments that provide diversification by
industry type, stage of corporate development and location.
To date, the SBI has committed to twelve commingled venture
capital funds for a total commitment of $273.1 million.

The real estate investment strategy involves three steps.
The first step calls for investment of 30-40% of the real
estate portfolio in diversified open-end commingled funds.
The second step calls for investment of 30-40% of the real
estate portfolio in diversified closed-end commingled funds.
The third step calls for investment of 20-30% of the real
estate portfolio in less diversified, more focused
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3)

(specialty) commingled funds. Currently, the SBI has
committed $385 million to twelve commingled real estate
funds.

The strategy for resource investment requires that
investments be made in resource investment vehicles that are
specifically designed for institutional investors to provide
an inflation hedge and additional diversification.
Individual resource investments will include proved producing
oil and gas properties, royalties and other investments that
are diversified geographically and by type. Currently, the
SBI has committed $90.0 million to five commingled oil and
gas funds.

Annual Review Sessions

During the latest quarter, the Alternative Investment
Committee conducted annual review sessions with three of the
SBI's venture capital managers (Norwest, Summit and First
Century) and the SBI's two resource managers (First Reserve
and Apache). An annual review summary for each manager is
attached.

The venture capital managers are in approximately the third
year of their investment cycle. Norwest and Summit are
nearing full investment and are actively working with
portfolio companies to improve operations and increase the
value of the investments. First Century has had a much
slower investment pace that is expected to accelerate
significantly in the next two years.

The resource managers reviewed by the Committee feel that
further significant declines in o0il and gas prices are
unlikely and the investment environment during the last year
has improved. Current expectations are that the Apache III
investment, made in December 1986, will meet or exceed
original long term return expectations. The SBl's other oil
and gas investments were made at higher oil and gas price
levels and will 1likely experience 1lower than originally
expected long term returns.

Future Considerations

Going forward, the Alternative Investment Committee agenda
will include:

o Reviewing investment objectives, strategy, asset allocation
and performance measurement

o Considering potential alternative investment consultants

o Considering additional investments with new and existing
managers



o Conducting annual review sessions with existing alternative
investment managers

ACTION ITEMS:

The Alternative Investment Committee considered three
additional investments in venture capital and resource funds
during the quarter. Specifically, the Committee recommends the
Board approve the following commitments subject to final
negotiations and review by the Attorney General:

1) ADDITIONAL INVESTMENTS WITH EXISTING MANAGERS:
o $35 million investment in Summit Ventures II

Summit Ventures II is a follow-on fund to the first fund
offered by Summit Ventures in 1984. Summit's strategy is
to find and create investment opportunities principally in
profitable young technology, health care, and environmental
services companies, often before the companies are seeking
capital. Currently, the SBI has a $10 million investment
in summit Ventures I.

o $15 million investment in First Reserve Secured Energy
Assets Fund

The First Reserve Secured Energy Assets Fund is a new fund
being offered by First Reserve. The primary strategy of
the fund is to make secured loans to energy companies. The
loans will yield current returns comparing favorably with
institutional grade debt securities and which incorporate
significant appreciation components (royalties, equity,
etc.) that offer the prospect of substantially higher total
return. Currently, the SBI has $22 million invested with
First Reserve.

2) INVESTMENT WITH A NEW MANAGER:

o $5 million investment in First Chicago Venture
Partnership Acquisition Fund

First Chicago Venture Partnership Acquisition fund is the
first fund of its kind offered by First Chicago. This fund
will invest in the growing secondary market for venture
capital limited partnership interests. First Chicago is
one of the largest and most experienced venture partnership
consulting and management groups in the country. A summary
description of the proposed First Chicago Venture
Partnership Acquisition fund is attached.

Attachments
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ALTERNATIVE INVESTMENT MANAGER INFORMATION
ANNUAL REVIEW SUMMARY
January 21, 1988

FUND NAME: Norwest Venture Partners
FIRM NAME: Norwest Venture Capital Management
CONTACT: John Whaley, Doug Johnson
ACCOUNT INCEPTION: January, 1984
TOTAL FUND COMMITMENTS: $60,000,000
SBI TOTAL COMMITMENT: $10,000,000
SBI CURRENT INVESTMENT

(COST) : $10,000,000
SBI CURRENT INVESTMENT

(MARKET VALUE): $ 8,781,175
SBI DISTRIBUTIONS RECEIVED: $ 1,993,995

INVESTMENT DESCRIPTION: Norwest Venture Capital Management, a
wholly owned subsidiary of Norwest Corp., is the general partner
and manager of the partnership. Norwest Venture Capital also
manages the Norwest Growth Fund, an SBIC, and Norwest Equity
capital, a 1leveraged buyout fund. Norwest Venture Partners'
investment focus is on high technology companies in the early
stages of corporate development. However, the partnership's
portfolio also includes investments in expansion stage firms and
is diversified by the location and industry type of its portfolio
companies. Norwest Venture Management has offices in
Minneapolis, Phoenix, and Portland, Oregon. Northwest Venture
Partners I was formed in January 1984 and has a term of ten
years.

PORTFOLIO COMPOSITION

# OF PORTFOLIO MARKET VALUE
COMPANIES PORTFOLIO COMPANIES
32 $29,721,600

LOCATION STATE OF DEVELOPMENT

East: 14.2% Early Stage 66.5%

Midwest 23.8 Expansion Stage 33.5

South: 0.0 Mezzanine Stage 0.0

West: 62.0 Leverage Buyouts 0.0
INDUSTRY:
Computer-related 57.5%
Medical/Healthcare 8.3
Consumer-related 6.6
Communications 1.0
Industrial/Machinery 14.2

Other 12.4



IX.

DIVERSIFICATION

No single investment will represent more than ten percent
of the fund. The investments will be highly diversified
geographically, by stage and by industry.



II.

III.

VENTURE CAPITAL MANAGER PROFILE

BACKGROUND DATA

FUND MANAGER: First Chicago Investment Advisors

TYPE OF FUND: Purchase of Secondary Venture Capital
Limited Partnership Interests

TOTAL FUND SIZE: $50 Million

INTERVIEW DATE: 2/18/88

MANAGER CONTACT: Bonn French

ADDRESS: Three First National Plaza, 9th Floor

Chicago, Illinois 60670-0140

TELEPHONE: 312-732-6743

ORGANIZATION AND STAFF

First Chicago 1Investment Advisors has nine professionals
dedicated to direct and partnership investment activities.
Bonn French (Vice President) and Marianne Woodward
(Associate) will have primary responsibility for the fund.
Other staff members will be on-call to assist, as needed.

First Chicago has been making venture capital investments,
primarily for institutional clients, since 1972. Current
assets under management exceed $465 million in over 60
venture capital partnerships and over 40 direct deals.

INVESTMENT STRATEGY

The Venture Partnership Acquisition Fund (VPAF) will invest
exclusively in secondary venture capital limited
partnership interests with the objective of earning rates
of return superior to that of traditional venture capital
investing. Secondary interests are presented by limited
partners, who for a variety of reasons, have decided to
liquidate their venture holdings. These sales offer an
opportunity to invest at cost or below in partnerships that
are two to five years o0ld, greatly increasing the potential
rate of return on investment.

Typically, the rate of return on investments in secondary
interests is enhanced due to the compressed time to
liquidity. Risk can also be reduced since the underlying
portfolio companies can be assessed for potential winners
and losers. Another feature of the secondary interests is



IV.

VI.

VII.

VIII.

that, wunlike the original investments, price can be
negotiated. This price is frequently at a discount from
cost, as this market is highly illiquid and inefficient.

The fund will focus on two to five year old partnerships
that have made substantial investments, but have yet to
realize meaningful 1liquidity or significant write-ups.
Most of the dollars in the industry today fall into this
category, given the large increases in commitments to
partnerships that began in the early 1980's.

While attractive purchases may be sporadic in terms of
timing and amount, it is 1likely that $50 million could
easily be invested within a three year time frame. First
Chicago estimates the size of the market to be $100 million
annually and growing very rapidly.

Regarding the pricing strategy for purchasing these
interests, it is First Chicago's intent to buy at a
discount from market value. The discount will vary
depending on the age and upside potential of the underlying
portfolio companies.

DRAWDOWN SCHEDULE

10% initially and increments of 10% to be drawn down on 30
days notice with all drawdowns to be within the first three
years. Commitments not drawn after the third year would be
released.

TERM

Ten years with provisions for annual extensions if approved
by 60% of the participants.

FEE

One percent of net asset value based on the money drawndown
by First Chicago Investment Advisors (FCIA).

DISTRIBUTIONS

Only cash would be returned to the participants. FCIA will
manage the distributions of stocks to the VPAF and will
flow-through cash to the participants.

REINVESTMENT

This 1is intended to be a single cycle fund. No

distributions will be reinvested in new secondary
interests.



ALTERNATIVE INVESTMENT MANAGER INFORMATION
ANNUAL REVIEW SUMMARY
January 21, 1988 Meeting

FUND NAME: First Century Partnership III
FIRM NAME: Smith Barney
CONTACT: Jack Dulaney, Michael Myers
ACCOUNT INCEPTION: December, 1984
TOTAL FUND COMMITMENTS: $100,000,000
SBI TOTAL COMMITMENT: $10,000,000
SBI CURRENT INVESTMENT
(COST) : $2,500,000
SBI CURRENT INVESTMENT
(MARKET VALUE) : $2,693,124
SBI DISTRIBUTIONS RECEIVED: $43,075

INVESTMENT DESCRIPTION: First Century III was formed in December
1984 and has a term of ten years. The general partner and
manager of the partnership is Smith Barney Venture Corp., a
subsidiary of Smith Barney Harris Upham and Co. Smith Barney
Venture has offices in New York and San Francisco. This is the
third fund formed by the firm since 1972. The partnership
invests primarily in early stage, high technology companies.
Investments are diverisfied by location and industry group.

PORTFOLIO COMPOSITION

# OF PORTFOLIO MARKET VALUE
COMPANTES PORTFOLIO COMPANIES
11 $14,851,126

LOCATION STATE OF DEVELOPMENT

East: 32% Early Stage 100%

Midwest 0 Expansion Stage o

South: 40 Mezzanine Stage 0

West: 28 Leverage Buyouts 0
INDUSTRY:
Computer-software 10%
Medical/Healthcare 23
Consumer-related 12
Electronic/Instrumentation 9
Electronic/Semiconductor 17

Electronic/Publishing 4
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ALTERNATIVE INVESTMENT MANAGER INFORMATION
ANNUAL REVIEW SUMMARY
January 21, 1988

FUND NAME: Summit Ventures
FIRM NAME: Stamps, Woodsum & Co.
CONTACT: Roe Stamps, Steve Woodsum
ACCOUNT INCEPTION: December, 1984
TOTAL FUND COMMITMENTS: $93,000,000
SBI TOTAL COMMITMENT: $10,000,000
SBI CURRENT INVESTMENT
(COST) $ 7,500,000
SBI CURRENT INVESTMENT
(MARKET VALUE) $ 7,747,320
SBI DISTRIBUTIONS RECEIVED: $ 1,233,125

INVESTMENT DESCRIPTION: Summit Ventures was formed in December
1984 by Stamps, Woodsum & Co., the managing general partners of
the fund and Shearson/American Express. Stamps and Woodsum focus
on profitable, expansion stage firms that have not yet received

any venture backing. The majority of the partnership's
investments are in high tech firms. Investments are diversified
by location and industry type. Stamps, Woodsum operates out of

offices in Boston, Atlanta, and Southern California. Summit
Ventures has a ten year term.

PORTFOLIO COMPOSITION

# OF PORTFOLIO MARKET VALUE
COMPANIES PORTFOLIO COMPANIES
34 $48,023,770
LOCATION STATE OF DEVELOPMENT
East: 32% Early Stage 14%
Midwest: 13 Expansion Stage 78
South: 9 Mezzanine Stage 0
West: 46 Leverage Buyouts 8
INDUSTRY:
Computer-related 52%
Medical/Healthcare/Environmental 31
Consumer-related 3

COmmuniqations ) 7 10



ALTERNATIVE INVESTMENT MANAGER INFORMATION
ANNUAL REVIEW SUMMARY
January 21, 1988

FUND NAME: Apache Equipment Loan
Apache 1985 Acquistion - Notes
Apache 1986 Acquisition - Net Profits Interest

FIRM NAME: Apache Corporation

CONTACT: Charlie Hann, John Kocur, Dave Higgins

ACCOUNT INCEPTION: Apache Equipment Loan May, 1984
Apache 1985 - Notes October, 1985
Apache 1986 - NPI December, 1986

TOTAL FUND COMMITMENTS: Apache Equipment Loan $100,000,000
Apache 1985 - Notes $118,000,000
Apache 1986 -~ NPI $190,000,000

SBI TOTAL COMMITMENT: Apache Equipment Loan $ 15,000,000
Apache 1985 - Notes $ 23,000,000
Apache 1986 - NPI $ 30,000,000

SBI CURRENT INVESTMENT

(COST) : Apache Equipment Loan § 879,908
Apache 1985 - Notes $ 22,830,922
Apache 1986 - NPI $ 29,899,644
SBI CURRENT INVESTMENT
(MARKET VALUE): Apache Equipment Loan $ 879,908
Apache 1985 - Notes $ 22,170,466
Apache 1986 - NPI $ 29,899,644
SBI DISTRIBUTIONS
RECEIVED: Apache Equipment Loan $ 328,581
Apache 1985 - Notes $ 5,134,271
Apache 1986 = NPI $ 6,164,146

INVESTMENT DESCRIPTION:

o Apache Equipment Loan

The Apache Corp. 10% Equipment Financing Notes are a $100
million private placement to finance Apache's portion of
production facility expenditures. The expenditures were
made under the terms of a series of offshore joint ventures
in the Gulf of Mexico. The joint ventures were organized
by Shell 0il Company. In addition to fixed interest
payments of 10% per annum, noteholders will receive
additional interest of 2% of Apache's share of gross
revenues from the joint ventures. Principal and interest



on the notes are estimated to be repaid by 1992. The 2%
additional interest will be paid to noteholders throughout
the life of producing properties. Apache Corp. has offices
in Minneapolis and Denver.

Apache 1985 Acquisition - Notes

The Apache 1985 Properties Acquisition Notes are a $118
million private placement to finance the acquisition and
tangible development costs related to certain producing oil
and gas properties, of which some are fully developed and
some are partially developed. In addition to fixed
interest payments of 10% per annum, noteholders will
receive additional interest of 2% of Apache's share of
gross revenues from the properties. Principal and interest
on the notes are estimated to be repaid by 1996. The 2%
additional interest will be paid to noteholders throughout
the life of producing properties.

Apache 1986 Acquisition - Net Profits Interest

The Apache 1986 Acquisition Net Profits Interest is a $190
million private placement to acquire a non-operating
interest in the net profit generated by o0il and gas
properties acquired in 1986 from Occidental Petroleum
Company. Investors will receive a 85% net profits interest
in the financed share of producing properties until the
cumulative total of such payments equals the investment
cost plus 8% per year return on investment (the "Payout").
However, if the cumulative net profit discounted at 10%
should fail to exceed a defined cumulative cash flow
comparably discounted, investors will receive a 90% net
profits interest until Payout. After Payout, investors
will receive a 75% net profits interest for the life of the
producing properties. Payout is expected in 1991.

GEOGRAPHIC PROPERTY DISTRIBUTION

APACHE APACHE 1985 APACHE 1986
EQUIPMENT LOAN ACQUISITION ACQUISITION
Louisiana 50% 26% 26%
Oklahoma 13 44
Texas 50 18 11
Wyoming 36 5
Other 7 14



ALTERNATIVE INVESTMENT MANAGER INFORMATION
ANNUAL REVIEW SUMMARY
January 21, 1988 Meeting

FUND NAME: AMGO I-II

FIRM NAME: First Reserve
CONTACT: John Hill

ACCOUNT INCEPTION: AMGO I July 1981

AMGO II February 1983

TOTAL FUND COMMITMENTS: AMGO I $144,000,000
AMGO II $ 36,000,000
SBI TOTAL COMMITMENT: AMGO I $ 15,000,000

AMGO II $ 7,000,000

SBI CURRENT INVESTMENT

(COST) : AMGO I $ 15,000,000
AMGO II $ 7,000,000

SBI CURRENT INVESTMENT
(MARKET VALUE) : AMGO I $ 4,969,587

AMGO II $ 6,472,000

SBI DISTRIBUTIONS

(RECEIVED) : AMGO I $ 2,818,070

AMGO II $ 1,315,300

INVESTMENT DESCRIPTION:

o0 AMGO I:

AMGO I was formed in July, 1981 and has a term of twenty
years. The general partner and manager of the fund is
First Reserve Corp. The general partner's long-term
investment strategy is to create a diversified portfolio of
oil and gas investments for the fund. The portfolio is
diversified across four dimensions: location, geological
structure, investment type, and operating company.

AMGO II:

Formed in December, 1982, AMGO II has a nineteen year term.
First Reserve Corp. of New York is the general partner and
manager of both AMGO I and AMGO II. First reserve's
strategy for AMGO II is similar to that of AMGO I. The
portfolio is diversified across the same four dimensions as
AMGO I.



AMGO I PORTFOLIO COMPOSITION

MARKET VALUE

# OF PORTFOLIO COMPANIES PORTFOLIO COMPANIES
18 $47,700,000

GEOLOGICAL AREA TYPE OF INVESTMENT

Louisiana 17.4% Royalty

Oklahoma 20.7 Acreage

Oklahoma/Texas 1.8 Drilling

Rocky Mountains 12.4 Equity

Gulf Coast 5.7 Production

Texas 18.0 Surface Facilities

Mississippi 8.8 Conv. Notes and

West Virginia 0.9 Preferred

California 7.8 Other

Miscellaneous 6.5

AMGO II PORTFOLIO COMPOSITION

MARKET VALUE

# OF PORTFOLIO COMPANIES PORTFOLIO COMPANIES

10 $33,300,000

GEOLOGICAL AREA TYPE OF INVESTMENT

Louisiana 9.9% Royalty

Oklahoma 11.9 Acreage

Oklahoma/Texas 8.8 Drilling

Rocky Mountains 6.1 Equity

Gulf Coast 16.5 Production

Texas 16.5 Surface Facilities

Mississippi 2.2 Conv. Notes and

West Virginia 1.9 Preferred

Miscellaneous 26.0

19.9%
7.2

11.4
7.4

19.9
2.7

31.0



