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Introduction

The selection of the asset dlocation is one of the most important decisions that the Investment Committee for the Northwest Natural Retirement
Plan can make. It isthe mgor determinant of both the long-term rates of return and the volatility of the Plan’s asset values. There are two facets
to the ast dlocation decison: identification of the aternatives to be consdered and sdection of the dternative that best meets the investment
objectives. The identification of the dternative asset dlocations conssts of projecting the probable future performance of the various asset
classes and then using these projections to produce alocations with the most desirable characteristics. Once created, these aternatives can be
evduated in light of the investment objectives to choose the most appropriate one.

The structure of this report follows the process described above. Firdt, the expectations for the asset classes are stated aong with a brief
explanation of their relevance to asset dlocation. The crestion of the asset allocation dternatives is addressed next. A description of how the
dternatives were identified accompanies a table detalling their compostion. Finaly, a discusson of the factors relevant to the sdlection of the
appropriate asset dlocation for the Northwest Natura Retirement Plan concludes the study.

Asset Class Expectations

In order to create asset dlocation aternaives, it is necessary to project the probable performance of the asset classes to be used in the
allocation. The datistical component vaues for each of the asset classes for each of these statitics are listed below dong with an explanation of
their importance.

The expected returns are the best estimates of the average annua percentage increases in the values of each of the asset classes over the long

term. The expected returns and risks (as measured by standard deviation) are listed on the left side of Figure 1 (in red), the longest possible
time frame index returns are listed on the right side of Figure 1 (in green).
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Figurel
RV Kuhns Assumptionsvs L ongest Possible Historical Time Frame

Return Risk Longest Historical Time
Asset Class Assumption Assumption Index Frame Return Risk
US Larage Cap Equity 9.00% 14.70% S& P 500 Jan 1937 - Jun 2002 10.82% @ 15.85%
US Small Cap Equity 10.00% 21.00% Russell 2000 Jan 1979 - Mar 2002 13.80% @ 19.66%
Non-US Eauity 9.50% 18.00% MSCI EAFE Jan 1970 - Jun 2002 10.75% | 16.82%
Core Fixed Income 6.00% 5.75% LB Aaaregate Jan 1976 - Jun 2002 9.27% 6.14%
30-Year Treasury 7.00% 11.50% SSB 30-Year Treasury Jan 1980 - Jun 2002 9.48% | 11.94%
Real Estate 8.00% 9.90% NCREIF Jan 1978 - Jun 2002 9.39% 3.45%
Absolute Return 9.00% 6.00% HFRI Fund of Funds Jan 1990 - Jun 2002 10.81% ' 6.04%
Cash 3.75% 1.00% SB 3 Month Thills Jan 1937 - Jun 2002 4.29% 0.92%
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While the historical performance in Figure 1 shows the longest time frame available for each individua asset class, recognize that some of the
time periods are quite different.
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Thus, Figure 2 shows performance over the longest common time frame available. The assumptions (in red) in Figure 2 are exactly the same as

Figure 1.

Figure2

RV Kuhns Assumptionsvs L ongest Common Time Frame (22 1/2 Years)

Return Risk Longest Common Time
Asset Class Assumption| Assumption Index Frame(221/2Years) | Return Risk
US Large Cap Equity 9.00% 14.70% S& P 500 Jan 1980 - Jun 2002 13.89% @ 16.09%
US Small Cap Equity 10.00% 21.00% Russell 2000 Jan 1980 - Jun 2002 12.05% | 22.15%
Non-USEquity 9.50% 18.00% MSCI EAFE Jan 1980 - Jun 2002 11.04% @ 18.93%
Core Fixed Income 6.00% 5.75% LB Aggregate Jan 1980 - Jun 2002 9.98% 7.67%
30-Year Treasury 7.00% 11.50% SSB 30-Year Treasury Jan 1980 - Jun 2002 9.48% | 11.94%
Real Estate 8.00% 9.90% NCREIF Jan 1980 - Jun 2002 8.64% | 3.31%
Absolute Return 9.00% 6.00% HFRI Fund of Funds* Jan 1990 - Jun 2002 10.81% @ 6.04%
Cash 3.75% 1.00% SB 3 Month Thills Jan 1980 - Jun 2002 6.81% @ 0.84%
*HFRI Fund of Funds is not included in the common time frame for lack of performance history.
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By comparing the assumptions and historica performance in Figure 2, it is clear that the return expectations for each of the asset classes going
forward is lower than the returns actually achieved in recent years. The historicd time periods are influenced by the excessive returns achieved
in recent years. It isthe opinion of R.V. Kuhns & Associates that the inflated historical averages are not sustainable in the long term. Thus, our
assumptions are conservatively low for these asset classes. Please note that the relationship between the asset classes is the most important
factor, while the absolute return leve of each asset class should be considered alesser concern when reviewing the analyss.

It is important to understand these are expectations of future performance and are, therefore, subject to uncertainty. The degree of uncertainty

for each of the asset classesis cdled the risk or volatility of the asset class and is quantified by the statistica term known as stlandard deviation.
The standard deviation for each asset classislisted in Figure 1 & 2 under the “Risk” heading.
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The standard deviation measures the volatility of an asset class by ataching probabilities to a range of possible different returns. Two-thirds
(67%) of dl returns are expected to lie within one standard deviation of the mean. For example, the US Large Cap Equity projected return is
9.0% with a standard deviation of 14.7%, which means that two-thirds of the time its return will lie between —5.7 % (= 9.0 — 14.7) and 23.7%
(=9.0+ 14.7). Further, 95% of dl return outcomes lie within two standard deviations, which means that there is only a one-in-twenty chance
the return on US Large Cap Equity will ether fal below —20.4% or rise above 38.4%. Figure 3 shows the range of returns for each asset class.

Figure 3
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—+— US Large Cap Equity | -20.40 -5.70 9.00 23.70 38.40
—m— US Small Cap Equity | -32.00 | -11.00 10.00 31.00 52.00
Non-US Equity -26.50 -8.50 9.50 27.50 45.50
—+— Core Fixed Income -5.50 0.25 6.00 11.75 17.50
—&— 30-Year Treasuries | -16.00 -4.50 7.00 18.50 30.00
—e— Real Estate -11.80 -1.90 8.00 17.90 27.80
—ll— Absolute Return -3.00 3.00 9.00 15.00 21.00
L —=—Cash 1.75 2.75 3.75 4.75 5.75
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Correlation

The way to achieve a high rae of return while minimizing volatility is to create a diversfied portfolio of asset classes. Divergficaion exigts
because the returns of different asset classes do not aways move up or down a the same time or in the same magnitude. As a consequence,
there are times when some asset classes are doing well and make up for the underperformance of others. The degree to which this occurs is
measured by corrdation. Correlation can take on vaues between 1 and -1. If returns of two asset classes move up or down at the sametime
and in the same magnitude they have a corrdation of 1 and are cdled “perfectly corrdated.” Conversdly, returns of asset classes that aways
move in opposite directions and in the same magnitude are “perfectly non-corrdated” and have correlation of -1. A correlation of O indicates
no relationship between the returns. The correlations for the assat classes usad in this study are shown in Table 1.

Tablel
USLarge| US Small Core
Cap Cap Non-US Fixed 30-Year Real Absolute
Equity Equity | Equity | Income | Treasuries| Esate Return Cash
US Large Cap Equity 1.00
US Small Cap Equity 0.82 1.00
Non-US Equity 0.55 0.49 1.00
CoreFixed Income 0.55 0.35 0.30 1.00
30-Year Treasuries 0.40 0.10 0.15 0.90 1.00
Real Estate 0.25 0.30 0.30 0.25 0.15 1.00
Absolute Return 0.30 0.25 0.35 0.25 0.15 -0.05 1.00
Cash 0.30 0.15 -0.20 0.15 0.15 0.30 0.40 1.00

The correlaions shown in the table are nearly al postive. This does not mean that these asset classes do not diversify one another. These
correlations are sgnificantly below 1, which means that there are a measurable number of instances when the underperformance of one or more
of the asset classes will be offset by the outperformance of others.
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Table2

Historical Performance

Large Cap US| | Smal Cap US Non-US CoreFixed 30-Year Absolute
Asset Class Equity Equity Equity Income Treasury Cash Return Real Estate
SSB 30-Year HFRI Fund of
I ndex S&P 500 Russell 2000 | | MSCI EAFE LB Agg Treasury |[90Day T-Bill Funds NCREIF
1979 184 43.1 6.2 1.9 104 20.5
]
1980 324 38.6 24.4 2.7 -4.1 119 18.1
——— — — — E— ______________
1981 -4.9 2.0 -1.0 6.3 0.4 15.0 16.6
I
1982 216 24.9 -0.9 32.6 39.0 113 9.4
——
1983 224 20.1 24.6 8.4 -0.7 9.0 131
1984/ 6.1 -7.3 7.9 151 14.9 10.0 138
1985 316 311 56.7 2.1 334 7.8 112
1986 182 5.7 69.9 153 24.8 6.2 8.3
1987 5.2 -8.8 24.9 2.8 -8.0 5.9 8.0
1088 16.5 24.9 286 7.9 8.1 6.8 9.6
1989 314 16.2 10.8 145 20.3 8.6 7.8
— ——
1990, -3.2 -19.5 -23.2 9.0 4.8 7.9 175 2.3
1991 305 46.1 125 16.0 17.3 5.8 145 -5.6
1992 7.7 184 -11.8 7.4 6.8 3.6 11.6 -4.3
1993 10.0 189 32.9 9.7 18.3 3.1 26.3 1.4
[ N
1994 1.3 -1.8 8.1 -2.9 | -11.9 4.2 -35 6.4
1995 375 284 116 185 335 5.7 111 7.5
]
1996 23.2 165 6.4 3.6 45 5.3 144 10.3
1997 33.4 24 2.1 9.7 154 5.2 16.2 139
_—
1998 28.8 -2.5 20.3 8.7 16.5 51 5.1 16.1
_ —
1999 209 213 27.3 -0.8 -14.9 4.7 265 114
2000 -91 -3.0 -14.0 116 19.8 6.0 4.1 117
2001 -11.9 2.5 -21.2 8.4 3.4 4.1 2.8 8.3
Jun-0; -13.2 4.7 -14 3.8 21 0.9 0.5 3.2

Table 2 ligs the annud performance of severa different asset classes that are reflected in the Northwest Naturd Retirement Plan study. The
highest performing asset class in each year is bolded in blue, while the lowest performing asset classis bolded in red. The purpose of this chart is
to illugtrate how investments among severd low-correl ated asset classes can help diversify the portfolio, helping to lower therisk leve and
potentialy increase returns over full market cycles
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Asset Allocation Alternatives

The returns, risks and correlations described in the previous section are the primary inputs for the mode that congtructs the asset dlocation
dternatives.  With this information, the model weights the asset classes so0 that they achieve a range of possble returns, given whatever
congraints are placed on the moddl. Except under extreme circumstances, there are a variety of different ways to weight the asset classes to
achieve these returns.  The vaue of the modd is that it weghts them in such a way that the return is achieved with a minimum of volility.
Allocations achieving a given rate of return at the least amount of risk are known as“ optimal” portfolios. The mode aso takes into account any
minimum or maximum acceptable level to be alocated to each asset class or groups of asset classes.

It is worth noting that the mode finds the optima portfolios by congdering not only the return and voldility of al asset classes individudly but

a so the correlations between the asset classes. Since the correlations are so important to this process, another way of describing the process of
minimizing volatility is maximizing divergfication.

R.V. Kuhns & Associates, Inc. 9



Efficient Allocation

Table 3 shows the possible dlocations given the congraints listed under “Min” and “Max”. Each frontier portfolio is creasted usng target rates
of return both above and below the projected rate of return for the current alocation. The reason for this range is to show the trade-off
between return and risk. It is clear from the risk shown on the table that additiona return can only be achieved &t the expense of additional risk.
In addition to the 10 efficient portfolios, Table 3 shows three dlocations for the current portfolio as of 8/31/02. The point on the graph labeled
“Current w/ Hoisngton Assumptions” represents the expected risk and return of the current portfolio, testing the assets held with
Hoisington as separate from Fixed Income. The “Current w/ Core FI Assumptions Only” represents the same current portfolio assuming the
assets represented by Hoisington are characterized as Fixed Income assets in the model.  Findly, the “Current w/ Hoisington Assetsin
Cash” isarepresentation of the current portfolio if Hoisngton were to choose a 100% dlocation to cash.

Table3
Current Portfoliow/
Hoisington CoreFl Hoisington in
Asset Classes Min | Max Assumptions | Assumptions Cash 1 2 3 4 5 6 7 8 9 10
US Large Cap Equity 30 50 38 38 38 30 | 30 | 30| 3 | 30 | 3 | 31| 3 | 43 | 50
US Small Cap Equity 5 4 4 4 0 2 2 3 3 4 5
Non-US Equity 0 20 18 18 18 0 6 8 16 18 19 19 20
CoreFixed Income 15 35 17 29 17 34 32 35 30 30 27 25 19 17 15
30-Year Treasuries 0 15 12 6 9 10
Real Estate 0 5 4 5 5 5 5 5
Absolute Return 0 10 10 10 10 10 10 10 10 10 10 10
Cash 0 15 0 12 15 13 8 6 3 2 0 0 0 0
Total 100 100 100 85 87 92 94 97 98 100 | 100 | 100 | 100
Total Equity l 0l ss |l e | 60 | e |30 ]| 33| 37| 40| 4|4 5|5 |6/
Return 8.34 8.22 7.95 702 | 719 | 740 | 758 | 7.77 | 795 | 814 | 833 | 851 | 870
Risk (1 Year Holding Period) 9.99 9.77 9.37 657 | 687 | 726 | 767 | 809 | 855 | 9.01 | 957 | 1040| 11.35
Risk (3 Year Holding Period) 5.77 5.64 541 379 | 397 | 419 | 443 | 467 | 494 | 520 | 553 | 6.01 | 6.55
Risk (5 Year Holding Period) 4.47 4.37 4,19 294 | 307 | 325 | 343 | 362 | 382 | 403 | 428 | 465 | 5.08
Risk (7 Year Holding Period) 3.78 3.69 3.54 248 | 260 | 275 | 290 | 3.06 | 3.23 | 341 | 362 | 3.93 | 4.29
Risk (10 Year Holding Period) 3.16 3.09 2.96 208 | 217 | 230 | 243 | 256 | 270 | 285 | 3.03 | 3.29 | 3.59
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Therisk and return rdaionship isillugtrated in Figure 3. Therisk of each dternaive is plotted againgt the horizonta axis whilethe return is
measured on the vertica axis. The line connecting the points represents dl optima portfolios and is known as the “efficent frontier”. The
upward dope of the graph indicates the direct relationship between return and risk.

Figure3
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Summary

As of 8/31/02, the Northwest Naturd Retirement Plan is structured with Tota Equities at 60%, 29% in Total Fixed Income, 4% in Red Edtate
and 7% in Absolute Return. The current portfolios' risk and return assumptions for the Northwest Natural Retirement Plan are close to the
efficient frontier between portfolios 7 and 9. Asthe Plan gpproachesits target alocation of 5% in Red Estate and 10% in Absolute Return, the
Plan’s assat dlocation will more closdly gpproach the efficient frontier.

Three separate portfolio dlocations are shown for the Plan to explain the role asset class definitions can play in the outcome of the sudy. The
firgt portfolio (outlined in blue) determines the risk and return characterigtics of the current portfolio; assuming that Hoisington is tregted
separately from the Core Fixed Income asset class and is given its own risk and return assumptions thet better reflect those of 30-Y ear
Treasuries. The second portfolio (outlined in green) shows the risk and return characteristics expected of the same portfolio, with al Core
Fixed Income held by the Plan (including the Hoisington assets) treated under the same risk and return assumptions used for the Core Fixed
Income asset class. Thefind portfolio (outlined in purple) is another interpretation of the Hoisington assumption, asit is common during periods
of high inflation for Hoisington to liquidate dl of its treasuries to cash.

Due to the higher return and risk assumed by the 30-Y ear Treasury asset class, the portfolio with the Hoisingtonbased assumptions has a
higher expected risk and return than the portfolio with the Core Fixed Income only assumptions and the portfolio with the Hoisington assetsin
cash. This outcomeisin line with the common theme that investors must assume more risk for areturn premium. Also consggtent with this asset
adlocation sudy isthe effect of Hoisngton on the long-term performance of the Northwest Natural Retirement Plan. The Plan has accepted the
trade-off of more volatility for higher returns with the Hoisington investments when compared with other Core Fixed Income invesment
dternatives.
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Appendix

Definitions of terms used in thisanalysis:

Asset Allocation isasystematic analyss of the properties of specified asset classes to determine the alocation of those assets that meet the
return targets of a portfolio.

Per for mance Expectation isthe best estimates of the average annua percentage increasesin the value of an assat class over the next five
years.

| nvestment Risk isquantified by the standard deviation of returns. Also known as the volatility of returns, it provides a gatistical range of
performance relative to the average expectations. With this measure, we can establish alevel of “confidence’ about the expected range of
returns for the portfolios.

Correlation isadatistical measure of the relationship of the asset classes. A vaue of 1 isaperfect corrdation; that is, the indices move
together. A vadueof -1 indicates a perfect negative correlation, where the indices move opposte of each other. A vaue of O indicatesthereis
no relationship between the returns of the two asset classes and they move independently.

The Efficient Frontier isthe set of portfolios that minimizesrisk at given target levels of return. This process takes into account the risk, return
and correlation of the asset classes to arive at the most efficient set of portfolios.

R.V. Kuhns & Associates, Inc. 13



