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ABSTRACT

Performance of active fund managers continues to be examined in finance
literature. Current convictions are that different investment styles perform at different
stages of the market cycle. Specifically, active manager’s claim that performance is
better in bear markets rather than in bull markets. Therefore, this paper examines
whether active managers risk adjusted performance is superior in down-markets rather

than in up-markets.

The performance of 58 mutual funds is examined, as well as the performance of
the Fama and French 25 portfolios sorted by size and book-to-market equity.
Performance is measured by Jensen’s (1968) alpha and Fama and French (1993) and
Carhart (1997) asset-pricing models. The results show little evidence of manager’s
outperformance. The results also show no evidence to performance being superior in
down-markets rather than in up-markets. Rather, the number of positive alphas is
greater in bull markets; however differences between the two market stages are not

statistically significant.
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. INTRODUCTION

The question as to whether or not markets are efficient has been much debated
by academics and practitioners in the finance industry. The dilemma is that if markets
are efficient, then over the long run, no one should be able to outperform the market. To
further this debate, if market efficiency holds, what rationale do investors have for
investing in mutual funds, which should not be able to outperform the market? Why
have investors agreed to pay high fees to invest in mutual funds when an index fund with
a low MER will outperform? This question has been reviewed and tested by numerous

academics, yet the question still holds.

After the recent bull and bear markets, another question has surfaced. The
question asked now is if market efficiency does not hold, and mutual funds can
outperform the market, when do they outperform? The extraordinary bull market of the
late ‘90s demonstrated that growth managers did not necessarily outperform the market.
After the tech bubble burst, and the market cycled into a bear market, growth managers
were simply trying to keep their heads above water. However, the question of timing
arises from the peculiar performance of value managers. During the bull market,
majority of the value managers underweighted the technology sectors and subsequently
underperformed the market. Cycling into the bear market, those very same value
managers significantly outperformed. Hence, assuming market efficiency does not hold
and that mutual funds can outperform the market, questioning at which points in the

market cycle they outperform is logical with such recent situations as mentioned above.

This paper primarily utilizes the performance measure developed by Jensen
(1968) using a one-factor model (or the Securities Market Line), a three-factor model

(Fama and French, 1993), and a four-factor model developed by Carhart (1997). Each



of the three models have been altered to incorporate market timing developed by
Francis and Fabozzi (1979) and are applied to the mutual fund data obtained from the
CRSP US Mutual Fund Database, and to the Fama and French 25 value weighted
portfolios sorted by size and book-to-market equity. In section 2 of this paper, | review
some of the empirical studies that have been completed that directly relate to the
question at hand. In section 3, | present the data that | used in my analysis. In section
4, | explain the methodologies | used in performing my analysis and in section 5, |

discuss my results. To conclude, section 6 provides a summary of the paper.



. LITERATURE REVIEW

A. Asset Pricing Models

The Sharpe (1964) — Lintner (1965) Capital Asset Pricing Model (CAPM) is the
primary and most often used tool by academics and practitioners to price assets. The
CAPM states that in equilibrium, expected returns are linearly related to their level of
risk, more specifically, their beta or systematic risk. This linear function states that all

assets (and portfolios) plot on the Securities Market Line (SML):

E(rp) =11 + Bp (E(Fm) = 1), (1)

where E(r,) = the expected portfolio return,
r: = the return on the riskless asset,
Bp = the portfolio’s exposure to systematic risk, and
E(rm) = the expected return on the market portfolio.

Mathematically, B; is the covariance of the return on asset (or portfolio) p with the return
on the market portfolio divided by the variance of the return on the market portfolio; it is a
measure of how the return of the asset (or portfolio) tends to move with the return of the

market portfolio.

The CAPM to this day continues to be the primary and dominant model when it
comes to asset pricing models. However, soon there after the introduction of the CAPM,

academics presented many critiques invalidating its statistical significance. The



consistent argument has been that the CAPM'’s single factor (or beta) is unable to

capture all risks associated to the explanation of an asset’s expected returns.

The above argument and implication brought forth a new asset pricing model —
the Fama and French Three-Factor Model. Fama and French (1993) note that to explain

an asset’s (or portfolio’s) returns, additional risks (factors) must be considered:

E(r,) = ¥ + Bp (E(fm) - 1) + S, E(SMB) + h, E(HML), ()

where E(SMB) = the expected average return on three small portfolios less the

average return on three big portfolios,

E(HML) = the expected average return on two value portfolios less the

average return on two growth portfolios.

Fama and French argue that the inclusion of two additional factors help explain the
excess returns on an asset (or portfolio) far better than the CAPM. The addition of SMB
(small minus big), or size, represents the average return on three small portfolios less
the average return on three big portfolios. The inclusion of HML, or book-to-market
equity, represents the average return on two value portfolios less the average return on

two growth portfolios.

As in the case of the CAPM, the Fama and French three-factor model has also
received much criticism from academics and even from Fama and French themselves.
The critical assessment of the three-factor model is very similar to that of the CAPM in
the sense that the factors did not fully explain the variation in stock returns. This

implication begs the question do we need a more sophisticated model? Carhart (1997)



answers the question by adding an additional factor capturing Jegadeesh and Titman’s

(1993) one-year momentum anomaly. The model is as follows:

E(rp) = 1 + Bp (E(rm) - 1) + s, E(SMB) + h, E(HML) + p, E(PR1YR), (3)

where E(PR1YR) = the expected average return on the two high prior return
portfolios less the average return on the two low prior return

portfolios.

Carhart (1997) argues that the four-factor model’s pricing is superior to the CAPM or the
Fama and French three-factor model. He notes that the four factors correlations with
each other and the market proxies can aid in explaining sizeable time-series variation.
He states that the four-factor model can “be interpreted as a performance attribution
model, where the coefficients and premia on the factor-mimicking portfolios indicate the
proportion of mean return attributable to four elementary strategies: high versus low beta
stocks, large versus small market capitalization stocks, value versus growth stocks, and

one-year return momentum versus contrarian stocks” Carhart (1997, p. 61).

B. Performance Measures

Many tests and models have been developed over the years to measure
performance and/or time the market. Jensen’s (1968) alpha is perhaps the best known,
as is discussed below. Studies of Treynor and Mazuy (1966) and Henriksson and
Merton (1981) have developed various models by altering the underlying notion of
Jensen’s alpha. However, the model of interest is one that was developed by Fabozzi

and Francis (1979).



Jensen’s alpha is used to measure performance relative to the security market

line. The Jensen (1968) performance measure is based on the following regression:

Rpt =ap, + Bp (Rmt) + Hpty (4)

where Ry = ry — 1y is the excess return on portfolio p over the Treasury bill rate,
a, = the measure of the portfolio’s performance (Jensen’s Alpha),
Rmt = r'mt — I'tt is the excess return on the market, and
B, = is the unconditional measure of risk.

The intercept, a,, referred to as Jensen’s Alpha, was developed as a performance
measure. But, Black, Jensen, and Scholes (1972) used it as a test of asset pricing
theories, specifically the CAPM. If the CAPM holds in equilibrium, then all assets plot on
the SML and the alphas would be equal to zero. However, if the regression is
performed, and the aipha for the portfolio is positive, this would mean that the portfolio

(mutual fund) is able to outperform the market.

Fabozzi and Francis (1979) modified the Jensen model and developed a method
to test for market timing. They modified the Jensen model so that the alphas and beta
were allowed to vary with differing market conditions. Altering equation (4), the following

is their model:

Rpl = a1p + Gzp (Dt) + B1p (Rmt) + sz (Dt F‘mt) + pps (5)

where D, = a dummy variable that is one if the period is a bull market and zero

6



otherwise,

B = the bear market beta,

B, = the difference between the bear and bull market beta so that the bull
market beta is 1 + B,

a; = the bear market alpha,

a, = the difference between the bear and bull market alphas so that the
bull market alpha is a; + a,.

The concept of allowing alphas to change during up and down market cycles is essential
to the rest of this paper. The reason for this is that it allows us to determine whether or

not the portfolios (or mutual funds) are outperforming in bull or bear markets.

To summarize the results of their tests, Fabozzi and Francis noticed that the
alphas did not significantly change with differing market conditions. Furthermore, they
concluded that there was no evidence to the notion of managers being able to forecast

(or time) the market.



. DATA

This paper studies two data sets. Both sets of data are of the time period from
January 1963 to June 2003, a total of 486 observations for each fund. The first data set
studies monthly returns for 58 mutual funds obtained from the Center for Research in
Security Prices (CRSP) US Mutual Fund Database, which is free from survivorship bias.
These mutual funds are those that are listed in Ferson and Schadt (1996). A total of
eight mutual funds listed in Ferson and Schadt (1996) were either not found in the
database, or were not available for the time period being tested. Table | records the
names of the funds with summary statistics and are grouped with their objectives as
classified by Wiesenberger at the end of 2000. The second data set studies the Fama
and French 25 value weighted portfolios sorted by size and book-to-market equity

obtained from the Kenneth French website.

In addition, the paper employs market wide data. The riskless asset used was
the 30-day Treasury bill returns. Robert Grauer provided the data for the 30-day
Treasury bill rates. The proxy for the market portfolio, which was the CRSP value-
weighted index, the Fama and French three-factor model and for the Carhart four-factor

model were obtained from the Kenneth French website.



Table 1: List of Mutual Funds and Return Statistics 1963:01 — 2003:06

The following table presents a list of 58 mutual funds used in this research. The following funds are divided
into three categories: Equity, Balance and Income Funds as per their investment policy. Funds that invest
primarily in growth stocks are categorized in the Equity group. The investment policy of Balance Funds, on
average, over the last 38 years is 53% in stocks, 39% bonds and 8% in cash or cash equivalents. Income
The primary objective and investment policy of the
following funds according to the Wiesenberger Classification is provided, and all abbreviations are explained
at the bottom of the table. Also provided are the statistics calculated from the monthly returns of the mutual
funds in excess of the monthly return on a one-month Treasury bill.

funds are those that invested primarily in bonds.

Wiesenberger
Classification

Mutual Fund Primary Investment Max Min Mean Standard
by 2000 Name Objective Policy Return %  Return % Deviation

Equity (Growth) Mutual Funds:

Colonial Select Value Fund g cs 20.01 -24.71 0.09 5.01
Dreyfus Fund gi cs 17.16 -17.48 0.37 4.37
Dreyfus Premier Core Value Fund g cs 18.96 -21.61 0.48 4.44
Fidelity Trend Fund cs 20.99 -29.57 0.38 5.54
Keystone Growth Fund (K2) o] cs 18.94 -24.65 0.41 5.06
Lexington Growth and Income Fund gi flex 14.38 -21.96 0.43 4.82
Neuberger Berman Guardian Fund gi cs 14.74 -23.80 0.58 5.66
Oppenheimer Fund qi (o] 15.84 -16.69 0.53 4.85
Putnam Growth and Income gi cs 19.94 -19.48 0.46 4.25
Putnam Growth and Income Value Fund g flex 17.60 -22.06 0.48 4.93
Putnam Investors Fund o} cs 27.93 -28.22 0.59 5.52
Scudder Large Company Value Fund g cs 17.42 -25.88 0.41 443
Security Equity Fund o] cs 18.66 -24.89 0.46 5.41
Stein, Roe Investment Trust: Growth g cs 19.82 -26.67 0.49 5.25
Templeton Growth Fund g cs 12.40 -22.74 0.38 3.96
T. Rowe Price Growth Stock Fund g cs 20.20 -23.59 0.33 478
Twentieth Century Growth Shares g cs 25.94 -28.18 0.61 7.02
United Accumulative Fund g cs 20.10 -17.15 0.48 4.33
United Science & Technology Fund o] cs 26.56 -22.23 0.54 577
Value Line Fund o] cs 22.79 -21.75 0.47 5.75
Value Line Special Situations Fund o] cs 30.97 -31.00 0.59 7.10
Vanguard Windsor gi cs 18.67 -20.23 0.61 4.72
Equity (Growth) Fund Average 20.00 -23.39 0.46 5.14
Balance Mutual Funds:

Composite Fund bal bal 12.74 -17.62 0.47 4.18
Delaware Fund bal flex 14.93 -27.99 0.48 4.42
Fidelity Fund bal flex 18.22 -24.68 0.46 4.4
Fidelity Puritan Fund bal bal 11.66 -14.77 0.46 3.21
Founders Mutual Fund bal bal 15.66 -21.14 0.47 4.42




Table 1 - Continued

Wiesenberger
Classification

Mutual Fund Primary Investment Max Min Mean Standard
by 2000 Name Objective Policy Return % Return % Deviation

Franklin Custodian Fund: Income Series bal flex 22.15 -13.29 0.41 3.29
Guardian Mutual Fund bal flex 14.74 -23.36 0.51 472
INVESCO Equity Income Fund i flex 14.42 -17.97 0.59 3.86
Investment Company of America i flex 13.76 -17.44 0.43 4.01
Investment Trust of Boston bal bal 11.70 -12.09 0.39 3.20
Keystone High-Grade Common Stock bal bal 9.33 -13.52 0.32 2.85
Liberty Fund bal bal 9.87 -17.51 0.38 3.49
National Industries Fund bal flex 16.00 -20.17 0.46 4.69
Philadelphia Fund bal flex 18.09 -20.62 0.38 4.33
Phoenix-Oakhurst: Income & Growth bal bal 13.12 -9.15 0.37 2.87
Pioneer Fund bal bal 15.62 -24.40 0.43 4.27
Safeco Equity Fund bal flex 15.93 -26.39 0.46 4.56
Security: Growth and Income Fund gi flex 11.99 -17.41 0.33 3.88
Selected American Shares bal flex 18.27 -21.32 0.46 4.62
Sentinel Balanced Fund bal bal 10.24 -11.46 0.31 2.72
Sentinel Common Stock Fund bal flex 12.75 -18.55 0.36 3.95
United Income Fund i flex 16.07 -12.48 0.50 4.13
Value Line Income & Growth Fund i flex 15.82 -15.95 0.39 3.85
Vanguard Wellington/Inv bal bal 12.40 -13.20 0.34 3.13
Wall Street Fund bal bal 16.65 -19.32 0.38 3.20
Washington Mutual Investors bal flex 15.92 -17.89 0.44 413
Balance Fund Average 14.54 -18.06 0.42 3.86
Income Mutual Funds:

Boston Foundation Fund i flex 20.58 -16.21 0.39 3.24
Century Shares Trust i flex 27.20 -19.58 0.45 5.62
Financial Industria! Fund i flex 24.68 -30.77 0.51 5.71
Keystone Income Fund (K1) i bonds 8.13 -4.03 0.19 1.59
Mutual Shares Corporation i bonds 13.06 -18.84 0.34 3.74
Nationwide Securities i flex 1213 -11.75 0.36 3.13
Northeast Investors Trust i bonds 12.83 -7.42 0.21 2.10
Provident Fund for Income i bonds 13.81 -19.88 0.36 3.52
Putnam Income Fund i bonds 16.40 -14.27 0.40 3.42
Scudder iIncome Fund i bonds 12.19 -10.57 0.11 2.58
Income Fund Average: 16.10 -15.33 0.32 3.47

10



Table 1 — Continued

Wiesenberger Classifications

Primary Objective

Investment Policy

g growth

i income

S stability
bal balanced

cs holdings are predominantly common stock

bal sr. securities and common stock held at all times

bonds investments concentrated in bonds

flex flexibly diversified; usually, but not necessarily, balanced

spec specialized; holdings are concentrated in one or more
specified industry groups or types of securities

11



IV. METHODOLOGY

In this paper, | apply the Fabozzi and Francis test to the three asset pricing
models discussed: CAPM, Fama and French three-factor model, and Carhart’s four-
factor model. | use the Fabozzi and Francis (1979) specification for the alphas and
apply this to Jensen’s measure. Note that | only use the alpha specification from
Fabozzi and Francis’ test, and not the beta specification. By simply using the alpha
specification from the Fabozzi and Francis test, it allows me to test whether mutual funds
perform differently in bull and bear markets. To demonstrate the difference that allowing

for two alphas makes, | first begin by running regression (4).

| then modified the Jensen regression (“CAPM Modified”) to allow for bull and

bear market alphas:

Rpt = Gp1 + apad; + BpRmt + Wy, (6)

where d; = a vector where d; = 1 if Ry > 0, i.e. if the excess return on the market

is positive; and zero otherwise,
ap1 = the bear market alpha
ap2 = the difference between the bull and bear market alphas.

I then ran a regression on both sets of data based on the Fama and French three-factor

model:

Rt = @p + BoRmt + Sp (SMB) + h, (HML) + o, 0]

12



where SMB = the average return on three small portfolios less the average return

on three big portfolios,

HML = the average return on two value portfolios less the average return

on two growth portfolios,

ap = the Fama and French performance measure.

| then modified the Fama and French three-factor model (“Fama and French Modified”)

to allow for bull and bear market alphas:

Rpt = dpy + dp2 di + BpRm + Sp (SMB) + hy, (HML) + ppy, (8)

where d, = a vector where d, = 1 if Ry > 0 and zero otherwise,
ap1 = the bear market alpha
ap2 = the difference between the bull and bear market alphas

| then employed the Carhart four-factor model:

Rt = 0 + BoRme + Sp (SMB) + h, (HML) + p, (PR1YR) + ppy, ©)

where PR1YR = the average return on the two high prior return portfolios less

the average return on the two low prior return portfolios,

ap = the Carhart performance measure.

13



Lastly, | modified Carhart’s four-factor model (“Carhart Modified”) to allow for bull and

bear market alphas:

Rpt = ap1 + a2 di + BoRme + Sp (SMB) + h, (HML) + p, (PR1YR) + ppy, (10)

where d; = a vector where d, = 1 if Ry > 0 and zero otherwise,

Op1 = the bear market alpha,

apz = the difference between the bull and bear market alphas.

14



V. RESULTS

Table 2 shows a summary of the results. This summary corresponds to the
results of the three modified regressions on the US Mutual Fund data and on the Fama
and French 25 value-weighted portfolios sorted by size and book-to-market equity. Note

that results from all regressions held can be found in Table 3 through Table 10.

In Table 2, note that the alphas are provided for each of the three models. The

first alpha, « ., is the bear market alpha. The second alpha, « », in the modified models

(CAPM Modified, Fama and French Modified, and Carhart Modified), represents the
difference between the bull and bear market alpha. To determine whether the two
alphas are different, | simply tested the significance of the second alpha. Generally, if
the second alpha is positive, this would imply that the bull market alpha is greater than
the bear market alpha. Whereas a negative alpha infers that the bear market alpha is

greater than the bull market's alpha.

Referring to Table 2, the CAPM Modified resulits show that only twelve of the
bear market alphas ( « 1) were positive, where fifteen were statistically significant.
However, the number of mutual funds that had an alpha greater in a bull market than in
a bear market was forty-four with only ten being statistically significant. Recall « is the
difference between bull and bear market alphas. Hence from a total of fifty-eight funds,
there were forty-three funds that had a positive alpha in an up-market. This trend
continues through the Fama and French Modified model and the Carhart Modified
model, where the number of bull market alphas was greater (though not statistically
significant) than the bear market alphas. Hence, the results demonstrate that mutual

funds do not perform better in down-markets rather than in up-markets.

15



Table 2: Summary Statistics
The information presented below is a summary of the data given in Tables 3 and 4, where:
Fpt — It = Cp1 + Cp2dt + BpXt + Hpt
Ipt — it = Cp1 + Ap2 di + BpXi + Sp (SMB) + hpy (HML) + ¢p
Fpt — Pt = Op1 + Cp2 di + BpXt + Sp (SMB) + hp (HML) + pp, (PR1YR) + yp

This table lays out the number of positive alphas (bear and bull) under each specification. The first alpha is
the bear market alpha, whereas the second is the difference between bull and bear market alphas. The
second statistic provided is the t-statistic (number significant). Note, this was a two-tailed test where: 1.96<t-
stat<-1.96. The bull market alphas are calculated as follows: apun = ap1 + @ p2.

CAPM Modified Fama and French Carhart Modified
Modified
@1 Q2 Q@ bull a1 2 @ bull e8] Q2 @ pull
Ferson and Schadt
58 Mutual Funds
Number Positive 12 44 43 14 42 39 12 43 40
Number Significant 15 10 17 9 14 9
MAVA 026 0.36 0.25 0.35 0.26 0.33
Fama and French
25 Portfolios
Number Positive 15 23 23 7 21 20 4 20 17
Number Significant 3 1 6 4 1 3
MAVA 030 0.31 0.20 0.25 0.21 0.24

The results from testing the mutual fund data seems to counter the belief that active
managers tend to outperform in bear markets rather than in bull markets. The results
clearly state that the opposite is true. However, the t-tests show that these positive

values found for bull markets are not significantly different from zero.

The tests completed on the Fama and French 25 portfolios sorted by size and

book-to-market equity, provide results quite similar to the results obtained from the US

16



mutual funds. The bull market alphas dominated in the Fama and French dataset,
where the number of positive alphas was in their low twenty’s. As was the case in the
previous data set, the t-statistics show that the positive values the bull markets obtained
are not significantly different than zero. Only one bull alpha was significant in the CAPM
Modified, four in the Fama and French Modified, and three in the Carhart Modified

model.

Additionally, the mean absolute values of alphas (MAVA) are also provided in
Table 2. MAVA demonstrates the effectiveness of an asset pricing model, where the
model with the lowest mean absolute value of the alphas is the more effective model.
Note for the Ferson and Schadt mutual funds, the mean absolute values are similar.
However, in the case of the Fama and French 25 portfolios, the mean absolute value of

alphas is lower for the Fama and French and Carhart Modified models.

Table 2 provides results that are extremely surprising, yet interesting. First, it
shows reason to believe that mutual funds can not significantly outperform the market
over long periods of time. The evidence shows a clear pattern from the one-factor
model (CAPM), the three-factor model (Fama and French), and the four-factor model
(Carhart). Second, the results indicate that style is also not a factor. The Fama and
French 25 portfolios sorted by size and book-to-market equity are considered valid
proxies for growth and value portfolios. Testing on these portfolios demonstrated that
they did not outperform the market, nor did they perform differently with the market

cycles ups and downs.

My results agree with Fabozzi and Francis (1979) and Tsakok (2004), who found
evidence that mutual funds do not significantly outperform the markets and that there is

no evidence of significance outperformance in bear markets.

17



V. CONCLUSION

Mutual fund managers outperforming the market at different periods in the
market cycle has become a topic of much interest after the peculiar markets we have
experienced over the last four to five years. The purpose of this paper is two fold; to
examine whether or not fund managers are able to outperform the market on a risk
adjusted basis, and to examine if there are different periods in the market cycle when
managers tend to perform better. More specifically, the paper examines whether mutual

fund managers perform better in bear markets rather than in bull markets.

The tests performed combined Jensen’s Alpha (1968) and the Fabozzi and
Francis (1979) test for bull and bear market parameters by testing three different asset
pricing models: the CAPM, the Fama and French three-factor model, and the Carhart
four-factor model. Of the Ferson and Schadt (1996) mutual funds, only twelve of the
funds had positive bear market alphas using the CAPM, fourteen positive bear market
alphas under the Fama and French, and twelve positive bear market alphas using the
Carhart model. The bull market alphas dominated the bear market alphas, with forty-
three, thirty-nine and forty, to their respective models. However, the results were

statistically not significant according to their t-tests.

On the other data set, the Fama and French 25 portfolios, the bull market alphas
again dominated the bear market alphas. In this case as well, however, the t-tests

demonstrate that the bull and bear market alphas are not statistically significant.

The results concur with Fabozzi and Francis and Tsakok (2004) on the testing of
the US mutual fund data and the Fama and French 25 portfolios. Hence, based on the
resuits from the tests that were held, one can argue that the results show that markets

are efficient, and that active mutual fund managers are not able to outperform the

18



market. Also, one can argue in saying that value fund managers may be mistaken in
stating that they tend to outperform the market in down years, as the evidence obtained

contradicts their claims.

19



TABLES

20



650 €10~ £0°L SE O ro'L e o 090 €10 Z0°4 vE0- £9°1 €2'0- 090 60°0- [ 3 vE0- 894 020 pun4g ueipsency
ueuwusg 49BiaqnaN
sto 90°0- 180 L2°0 cs’t €10 6170 90°0- Leo g0 £5°1 210 900 20’0 580 810 95t LL°0 Swoodu|
- pPUNg uUBIPOISND UINUERLY
00 v10- veL S0 6574 800 500 Y0 vEeL 210 59°1 oL'0 600 90°0- cri [XAe] 494 910 pung anjea
8100 Jslwsig snAauq
Z60 600 9r’i 120~ 68t 20 960 600 9L 10 Lyl 9L'0- £6°0 6L°0 9g°L o2 0- 6L 0L 0- ‘ou| pund smjAaiq sy
ZL0 00 880 e 0~ ce’L 20 S0 L0°0 580 92'0- [XN 62°0- vLo 200 160 L2°0- 5G4 20 pund j@ans lem
Vil LE'O ge0 €10 00 SO0 050 Lo L0 0L'0- Lo 20’0~ 250 FA N 80 80°0- gLo 100 pun4 ejydiepenud
aro 900 9/0 Y0 °0- 880 2L o L¥0 €10 490 SO0~ 160 L0 6£°0 oL0 080 €10 60 80°0- [pung jusunssaul Ajunoas
8eo S0°0 4571 SZ'0- P44 61°0- 6£°0 oL'0 e9’t e o- see 810~ 144 600 19t 61°0- e S0 pund |emnpy sispunog
6°0 €10 ss0 €10 Lt £0- £G0 SL0- 950 600~ S/ 92°0- os'o 610 6r 0 2L o 08’t ceo- PuN4 jewsnpuj |eloueuly
L0 £0°0- 900 L0°0 200~ LLO- 6170 S0 EOO £0°0 too- 60°0- vLo £0°0 9to 20’0~ 800 LO°O- pung Aunb3 oospeg
vy o 910 65°0 Y10 £2°0 S0'0- gy o eeco ¥90 0L 0 620 100~ 690 €10 960 60°0- 9co0 200~ pund aiseme|aq
L0 20 60 0 680 LO'0- S 20 Leo 200~ 160 £0°0- 891 920 960 600" 560 SO0 pun4 Ayepiy
¥6°0 S0 650 €10 aro LO'0O- 460 FA o] s90 010 Lro 200 004 610 £90 £0°0- 9r0 €00 pung paougeg |3ujuss
¥eo 00 60°0 LO°0 1247 200 £€0 200 oLo 000 s8°0 LO'0 seo 800 £L°0 200 580 90’0 pun4g
¥00}S UOWILOD jauljuas
L6°L 990 85t 9€ 0- £0°0~ 80°0- 86°1 49°0 Lol 3 SE°0- ro'o- £0°0- v6L YL 0 99t 6£°0- 100 000 ABiau3 'p 8%uaIog pauun
soe 6V 0 gc 9g 0~ £00 60°0- 60°¢ 9S50 sse 2e0- o0 S0°0- oLe 650 o9¢e tE°0- eLo LO'0 pun4 awosu| pawun
£9°4 290 vL £2°0- Lo S0°0- 694 490 e S2'0- viL0 £0°0- 851 S90 £r’L 9€°0- ¥L0 200 pung
aAEINWNOOY Pajiun
re'c 160 s8°L 8 0- g0t 200 882 S6°0 161 0~ 60°L LL'O o6¢e €01 1674 v 0- pLL €10 pung sioysaaAu| weuing
eeo L0 teco £0°0- 610 £0°0- 1e'0 200 2z2'0 S00- 520 S0°0- re0 90°0 Z40 20°0- £zo L00 S3UNDAS apIm-uoneN
rr'c vE°0 602 81°0- Z00 S0'0- ive ov o g0z SL0- 600 20°0- v’ 8€°0 Etc Leo- Lo L0'0- PuUN4 ymoin R 3Wwodu}
ISANUNEBO-XIUB0UY
ve't £9°0 ELL 6€°0- 520 4NN £a'L 290 8271 ov o vL 0 SO 68t LL0 18t YE0- £e8o0 90 0- AupuoIBulepa prenbuea
ct'ec v2'0 ZL°0 900 8s¢c S0°0 £Lc 920 800 200 P44 900 £o0c €0 £e0 £0°0- g8'c SL0O edouaLyY
J0 Auedwo) JuswisaAu)
[2 vL0 so0¢c 950~ 690 210 461 L0 e 25°0- L0 800~ 66°1 220 go'c 050 cLo 600~ i
PUNZ YIMOID) 8UOCISAS)
95°0 00 994 61°0- o'y 62°0- 850 £0°0- 49t 210 (oM 4 £2°0- 450 [o) oo 09t 810" oL’y €20 ¥20}S uoWIWoD
apeiny-ybiH auoisAay
£SO S0°0 r00- €00 o080 100 4S50 2L0 200~ 00 e80 S0°0 0s0 600 000 00’0 ¥8°0 S00 PuNng awoou| 3uoishay
66°L S0 S§S°L LE°0- gco LO'O- L6°L S50 09t £e0- 6C0 £0°0- ro'c ¥S0 654 920~ ce0 €00 PUN4 3WOdSU| wWeulng
't [§30] L0 80°0- 9c°0 v0°0- £t 620 190 S0°0- cE0 LO'O- Lt 620 820 L1°0- rE0 00 saJeys
uedu3WY P3JO3IeS
¥4 €V 0 S§9°L SE0- ¥9°0 FAN 671 Se0 [Y4rs 9€ 0~ 990 a1 0~ 9r’i rAdle] r9'L 620 | 747 20°0- pPun4 awoodu| J8ppnog
3 S50 120 22°0- ezo 200 1ot 190 L0 92°'0- teo €00 1ot 850 ¥ 0 92'0- sz'0 S0'0 1SN seseys Aimusd
480 600 181 810 oce 610 160 €10 74 v1L0- ree SL°0- a0 S0 8L 120" 9cc €10 uolsog
3O ISNJ| JUBUNSIAU|
1Lt 62°0 860 €20~ too 00 gL LE0 EO0L 120 r0°0 200 9Lt £€€°0 co't 810 $S0°0 000 PUN4 UOEPUNOS UOISOY
|s-L o .1s-4 © B1S-1 g© '.1S-1 o '1S-1L 0 181S-1L z™ H2Ed 8 o pund jfeminy
W Te0]

|[9POW 10}984-1N0 JBYIBD

I9POW 1030 4-334Y ] Youal4 pue ch.n.

‘pauodal ale sonsiels-} aAnadsal Jiay) ypm Buole seydie yjoq ‘jepow payipow sy} 10) Seaiaym ‘paplacid ale sjeis-} pue seyde
s [apow payipowun ay} ‘sjppow Buoud j19sse saiy) ||e 104 "Biep Spund [eniny SN IPBUIS PUB UOSI9- dY) UO Suoied)Ioads |le 10} seyd|e ay) sulejuoo e|qe) siy|

spund [emny SN 4o} seydy :¢ sjqel

21



€81 £6°0 814 2r'0- €20 Si'o 181 960 St ev'0- 9.0 14 98°L 960 e 60~ 9.0 [4%¢] SI0)S8AU| Ymoin
Aimuan yienuam )
evi 9e0 LE°L G2 'o- S10 200~ 9t [4 4] crt 120 120 £0°0- vyl v o ce't v2 0 910 200- SaleyS Ymoin [BluojoD
60 62'0- 584 8€°0- or's GE'0- 160 G2'0- 9/°t Se'0- 14471 2e'0- 66°0 G2'0- v6'L Le0- Via vv'0- pung 1sauoid
£¢ 950 [Xek4 99'0- 29t GE'0- 8ee 090 60 89°0- 99¢ LE°0- re 09°0 16°€ 19°0- 29°¢€ 62°0- pun4 sauisnpu| [euonen
oro SL0 040 cLo 1o¢ S0 ¥ro 600 120 S0 S6°1L 810 8e0 600 690 0L0 66°1 910 auwodUu|
10} pun4 JUSPIAOIH
vge 00’} ve'ec £9°0- s0°L 60°0- 98¢ oL’L Lec 29°0- St 80°0- 8s°¢ oLt 8¢ 120 460 ZL'o pun4 Jawiyuaddg
£5°1 cr'o [ V-4 £€°0- 2L 00 4574 6£°0 744 120 vi'L oL'o 6574 6€£0 89¢ 120 €ct 600 pun4 Auaqri
as¢e 200 9 Zyo- et 2L'o- os¢e 800 Z1h ovo- 2874 010~ 95¢ 800 SEL 8€°0- Se' 120" pun4
awoauj Aynb3 ODSIANI
96t 0S0 060 290- ezt 000 661 S0 960 £9°0- 9c't 10°0- 86°1 ¥S0 v80 09°0- veh 900 Jospuips psenBuep
9z 950 v6'e 6v°0- 494 S1L0- see 090 s6¢ Sy o0- [V LL°0- 6£¢ 090 g6¢ 9v'0- oLt P1L°0- [Pund %0015 YMOoJD) 11sni )
JUBWISAAU| 80Y ‘UIBIS
idt 850 8274 150 €04 (4503 8yl 99°0 L7 3 8y '0- Lt 600- 8yt 990 181 0S°0- v0o'4 SL0- pun4 Aunb3 Ajunoes
99°1L 8v0 18¢ 0g'0- ce0 200 0/} 850 98¢ 2e0- ero +0'0- gLt 850 8¢ £2°0- 6£°0 £0°0 pun4 anea
OWOOU| B UMoID Weuing
820 62 0- £0°0- 90°0- Vi 90°0- 080 92 0- gL o- £0°0- 051 £0°0- £8°0 92’0~ 900 [ReNey eS8t S1°0- [2wodu) ¥ ymoln weuingd
281 950 Ev’t 920 Syo 100~ L1674 290 6v°L G20 150 000 581 290 2E°1 820 ero S00 pun4 swoou|
B ymoln) uoibuixa
sct /0 [ 220~ Evi £1°0- gch £€°0 12 910~ 6€°L 200 ZLt £€°0 69°4 0e'0- et 21’0 pung pusaJs) Auapi4
Lot G50 setL £5°0- v80 €10 vo'L 6S°0 cel 1S°0- 88°0 L0 20°1 650 8L LP'0- 060 91°0- pund suonenis
1e10ads aui anjep
gri 19°0- gLe +9°0 £se SE0 Syl £9°0- 1ce £90 19°¢ vE0 05’1 £5°0- Le 890 45¢ or'o pun4 ymwois) uos|dwa )
6471 er'o 89¢c v, 0- 1ee 9e°0- oc’'h eso 8¢ 0.0 re ce’o- et 250 L74 el 0 £ee Svo- pun4 uelund Ayepi4
a5 9/°0- £°1 GE'C €00 L0°0- 9571 £2°0- Evi 80 900 +0°0- 56t £2°0- [ 80 900 100 [euoneuwIsu| 18PPNOS
0€0 20'0- 680 €10 oct 800 ceo 80°0- 060 LL'O viL 900 Leo 80°0- 88°0 149 et 600 Pung swodu) aurt anjeap
60 020 0£0 200 8ze FA] 860 ve0 £Z0 100 cee ve'0 101 A ZA) €0 S00 see 810 S10]1S8AU|
jeninyy uoiBuiyse
£io 80°0- 850 20’0 690 000 Lo +0°0- £90 €00 £L°0 100 810 $0°0- £S0 200 v.0 S00 pun4 |JENINW uelpienc)
74 cro ooe 82°0- pigd) 900 ee 050 1671 220- g50 cLo 9tz 050 60°c 0e'0- Sro £00- UMoID (8moy" 1) 8oud
20 +0°0- e60 ceco vriL e{oN¢] 9z0 S0°0- 860 veo Evt 00 6L0 S0'0- 980 v1'0 9L L1'0  }ISNJL SI0ISSAU| ISESYUON
2E0 120 2E0 S0'0- 8zt 200 ge0 v2'0- 8€0 90°0- 14 800 £ro v20- 9€0 100 veE'L 800 uoljesodiod
saleys |eminpy
500 60°0- 580 €L0 S glo 600 €0°0- c80 AN 09t 0eo 600 €0°0- 88°0 10 85°L gL'o0 pun4 aurj anjep
vZ'h G20 601 L1'0- 200 +0°0- 9zt 620 viL v1'0- Lo L0°0- 9’} 620 0L S1°0- 600 100 pun4 sysodwon
181S-1 zn 18IS-L 10 eg-1 o eig-1 ¢o 1es-1 10 0 1e1s-1 1BIS-1 ° pun4 [eniniy
PIIDON i

|apow 1019e4-1N04 HUeyled

|opow 4010 4-2944 ] YOualg pue ewed

panupuo) ¢ 3lqeL

22



g902 8590 L006- 6650 | seee-  gsezo- | sszz  92L'0 egesz- LG0- | 6sii- o2vo- | 8szr  8¥S0  S8€0- vOLO- | r96r 8810 | ubiH
2660 €EZ0 62K’L- OQLZO- | 8604- 280°0- | obtr 6920 660%4- 910 | 9e20- 8L00- | soeo  voLo €890  pvI0 | 0581 6640 14
1£90- 6S1'0- 06§1°0- 220°0- | peet-  901'0- | osk0- 90L'0- 6260 GO0 | €600~ 200°0- | 6520- 0220~ S0Zt  LL2O | 804  660°0 €
822°0 291’0 086°0- 821°0- cgo9'0-  ev00- G080 891°0 0€6°0- cLo- g9 °0- 1€0°0- 060 2600 e 0 1G0°0- eco0- 2000 4
€520 9¥0°0 S291  v8L'0 | <ove 8020 | #S00- 2LOO- 2E60 L0 | £89%  00LO | 6600 6000 9250- LL0°0- | v960- 2L00- | MOT
2820 180°0 cr9°0- 9210 6840~ ¥80°0- 2800 GS1°0 ceLo- €0°0- €550 2500 9cLo G000 8cr'l 18€°0 800°€ oo ubi4
926t ZVE'Q  162°0- 1210~ | 2290 6S0°0 | 9/¢'t  €8€0 Oip0-  L00- | SS9t 8€1'0 | 0860 02E0 <60k 0120 | 2496  18€0 14
6060 LEZ0 289°0- OVL'O- | 9120- 6100- | 2660 €520 2690- LV'O- | 90E0 G200 | 6590 2020 €990 9210 | 8OKZ  ¥EZO €
00t W20 6691- 0220 | 22¢°4-  22L0- | Zi04 8§20 S28t-  620- | 6684~ 1GL0- | €560 G920  #i0°4-  GLL'O- | 18€0-  ¥EQO- 2z
082’1 L0V0  $S8°0- 22L°0- | 164t 2600 | 4854  99g0  Segt-  8VO- | €420  8LOO | 885  vYSO0 8884~  LOVO- | 020'4-  LLLO- | MmO
990°0- LL0'0- Z20°0- €L0°0- | £p20- 2200- | 0220 6500 9650 600 | SO¥L  QZLO | PG00 €200 €99t MOS0 | 6e2¢  +1G0 | UBH
v22°0 681°0 898°0- €€1°0- 10v°0-  €E£0°0- gio't €620 8620~ S0°0- cLi't 6800 €90 9¢c’0 08ttt 6520 18e¢ 08¢0 14
0990 191°0 L9L7k- 2LV 0 ers- 260°0- 0080 9610 £58°0- €ro- ecen- G200 8190 8020 98y°0 1010 066°1 cleo €
0900 ¥100 E¥E0- 1G0°0- | I¥S0- PYOO- | 0510 9E0°0  ISLO-  200- | #pOO- €000- | Z¢€0 L1090 160°0 | 88¥L  ¥SL0O 4
50 90L°0 9ZLe-  \9v0- | Z2ti- 680°0- | 02zE  Ev90  2ose-  GS0- | ik9E-  202°0- | 2460 1060 2598 (QSL0- | 998°4- 020 | moT
658°1 oer'0 v6L¢- 8LEO- c9t't- 160°0- ggi'c 8E€SG 0 veLs- AN 6ct’t cLL'0 gect 18970 290 1610 geee 0G0 ybiy
SL0- 0€0°0- 9¥Z 0 2¢e0’0 oeeco 9100 8cc 0 0S0°0 220°} Y10 1ec G910 §92°0 G010 899t 45 A LiZe 89v°0 14
4550 8LL0 GLeo- cvoo- 98e0 1200 ¥8L0 691°0 G610 €00 089t 911’0 v89°0 220 Lv8°0 6020 962 9G€0 €
£260  890°0 9604~ vvIL0- | 825t~ 60L°0- | 6060 1900 Erik- GLO- | 8294 OLLO- | 8vS0  gb20  9220- 290°0- | 8¥0  190°0 Zz
695°¢C €¥9°0 £59°¢- €190~ | v¥Lc-  ¥ECO- ovee 265’0 890°t- +9°0- 6/6'c-  G2L0- ce9’l 1680 ceee-  2180- | ¢i6i-  YEEO- MmoT
982°0- V10 40N 181°0 681t 6800 £9€0- ¥80°0- s80¢ 0og0 orvr'e 9620 cL00 6€0°0 1984 8290 89/'¢ 6v9°0 ybiH
650°1- L2E0- €02Z VOEO0 | 208t  SEVO | vEOL-  [€20- vi6€  2v0 | ie6€ 0620 | €510 12000 S96L L1900 | OBSE 0.0 v
9120 8510 6/8°0- 2eL’o- | ¢iso 8£0°0- L66°0 Gee 0 cee o €£0°0- 961t 2800 [X4°40) lEY°0 0480 880°0 606t 8LE0 €
8€8°0 Lge’o0 080°L-  L8L°0- £69°0- G90°0- gl6°0 6920 9820~ v1°0- 0600 8000 8880 695°0 20€0- 2eL o £68°0 1810 4
£€9°0 [4 XA 9ps'¢c-  $6S°0- 74 LV 0- 1090 £¢C0 vi9¢e- 19°0- cl0v 98 °0- 0080 GBS0 Evs'L- 1120 €29°L-  ¥6E'0- MOT
iS4 P ®eIs-1 o eis-1 0 1Bis-1 Y 18iS-1 10 18IS 0 18I1S-1 2w ®is-1 o 18S-1 0 oljojuod
PSIPON TeuibuQ PSIPON {eubug PSIIPON [euibio
|J9pPOW 10198 4-1Nn04 Leysed) |SPOI J0310e4-334Y] Youdi4 pue ewe nNdvod

big

(lews

‘pauodal ai1e sjels-} aAnoadsal Jiay) ypm Buoje seydie yjoq ‘[epow paijipow ayj J1oj sealaym ‘papinoid ale sjels-} pue
seyd|e s,japow palipowun 8y} ‘sjepow Buioud jesse asiy) (e 104 "soliojuod pajybliam-anjeA Gg youal4 pue Bwe4 ay} Uo suoledyloads (e Joj seydie jo Alewwns v

$01|0J1I0d GZ Youdi4 pue ewe4 3y} 1o} seydly :y 3jqel

23



gcic 190 ero- 090 60°0- Lit e 0- 89/E 640 89°1L [erAlo ] pun4 ueipienc) ueuuagq Jabiagnapn
vSLL vv°0 910 900 c0'0- 580 810 8081 vv0 95°L VAN aWwooU| - pun4 ueIpoIsSnNY ulyuely
6C€1L 0S°0 GLo 600 90°0- cr'iL [SALS] eLie 850 291 gL0 pun4 snjeA 8109 Jsiwald SNjAaiQq
viov 06°0 Lo°0- £6°0 610 95°1L 0c'0o- 619 160 6rv'l oL'0- *ou| pun4 sny{aiqg eyl
2661 S0 L oco- vi'o 200 160 L2°0- 25°1LE L0°L GGt ve0- pund 19a4s llem
60€Z 18°0 600 250 L0 80 80°0- £6°9¢ ¢80 gLo L0'0 pung eiydispeljiyd
g9'92 SL°0 £0°0- 6£°0 OL0 080 £1L0- PANA4 9.0 c6°0 80°0- pung JUswWisSanu| AlUNDaS
LLEY c6°0 olL0- vy o 60°0 194 61°0- GE69 £6°0 Lve SL0- pun4 |eniny siapuno
L1992 EL°L LEO- 050 61°0- 6v°0 cl’'0- ezly [ 08t cc 0- pun4 [euisnpuj feloueul4
8L'6e G6°0 Loo vi o €00 gLo c0'0- 6029 S6°0 80°0 LO'0- pung Aunb3 ooajeg
vs'6c 480 voo 60 L0 950 60°0- £0'LYy 88'0 9c0 c0'0- pun4 aleme|aQq
00'SS c6°0 210 89°1L 9c 0 960 60°0- /£c°88 S6°0 S6°0 SO0 pung Autepi4
ccve 0G0 cLo 00°L 610 £9°0 L0°0- 9c 6€ cs’o 9ro €00 pun4 paouejeg |sunusg
v ee 080 oLo GE0 800 eLo c0'0 8925 080 §8°0 900 pun4 »201S uowwoyd |suluss
'Sz 90’1 ge0 v6'L v.°0 99°L 6€°0- veer cl'L Lo'o 000 ABiaug g aousPs payun
L8'ge 1870 820 oLe 650 09¢e LE"0- 2L°v9 98°0 gLo 100 pun4 awoosu| pajun
P45 X4 SO} 620 85’1 S9°0 [ 9€°0- 25°8€ oLt vi o c0°0- pun4 aAlBINWNOdY palun
9L ve 96°0 190 0o6¢c €0’L L6°1 ch0- 60°cY SO' L viL (>4 0] pun4 sSI0IS8AU| weulnd
000g 290 00 veo 800 210 c0'0- 85/ £9°0 ezo 100 S311IND3S SpIM-UOIlBN
r9ov 020 Z1°0 lve 80 gLe L2'0- Sr'99 €20 L0 10°0- pun4 ymods ' sawoodu| sinyyeQ-xiusoyd
vEEE L0} 280 681 120 181 e 0- L6°ce 90 £8°0 30°0- Aujuobuijia pa prenbuep
vg'Ssy ¥8°0 Leo eoe €0 220 £0°0- veve /80 88°c S1L0 eouswy Jo AuedwoD JUBWISaAU|
oz oc S8°0 220 66°1L L0 go¢e 0S°0- S0°ve 160 cL0 60°0- 23 Pund ymoux) suolsha)y;
ggLY £6°0 8c0- 250 0oL 0- 094 81°0- 8s'vs 60 oLv €2 0- 001§ uowwWoD apeln-ybiH auolsAay
L8z 95°0 600 050 60°0 000 000 62£°vv 950 r8°0 S0'0 pun4g swodu| SUO}SAa)
25”4 cc’0 8z 0 vo'c S0 651 9c0- {24} 9c’o ceo €00 pun4 awoodu] weuing
groc 82°0 cco LLt 6€°0 820 FAN G LG'EE 180 vE0 Y00 S8JBYS UBOLBWY palosies
groi £e’0 eLo gr'i cr'o v9'L 62°0- Le8t 9e'0 vZ0 200~ pun4 sawodu| J18ppnasg
cLel ¢80 ceo Lot 850 vZL0 g9c'0- vg'Le 180 sc0 GO0 1Isnu] seseys Ainjue)
L9°GY 06°0 90°0- v8'0 SL'0 281 Le0- goes 16°0 gscec £1°0- uojsog Jo isna] jusuwissau|
€19t 0G0 SLo gLt £E0 co't 81°0- V.92 c5°0 500 000 pung uonepunod uojsog
7-75-1 r4 77" o 7-285-1 d 71-15-1 P 2-25-1 g 2-285-1 o pung |eniny
PaJIPOIN WAVD WdvO

2dp + 140 = 9D :SMO|j0) SB PalR|NoRD ale seydie 18x/ew |ing 8yl ‘PaIPO INdVD aul s1'dr + 'x9g + p2dp + 19p = ¥1 — ) pue WJVYD By ! 9 + ixdg + L9p
=41 —19) :g18UM ‘PBIJIPOW INDYD BUl pue WD ayi Buisn ejep spund [eniny SN IPEYIS pue uosia4 ayj bunsay wouy paureiqo synsas |je sussasd Bumoijoy ay

spund |[EMN SN UO S3INSE3} 3OUBWIOU3d S, U3SUa[ :G d|qel

24



gi'ce G2'1 250 981 96°0 ic’l 6€°0- 26°9€ [ %8 920 Lo SIOISOAU| YUMol AInuan) Yionuom |
0e0g 1670 8L0 vyl cv’o cel ve0- 62°6v 10"} 910 c0'0- S8Jeys Ymmoliw) |ejuojod
G6°/ cc’0 9G°0- 660 Ge0- v6'lL LE0- 6c’'Li 0c0 VA &) v¥°0- pun4 Jssuold
£€Lee 160 10°0- cre 090 6€ 19°0- ¥9'6S 960 29°€ 62°0- pun4 sauIsSNpu| |euoneN
c6've 190 610 80 60°0 690 0L0 y9'6€ 89°0 66°1L 910 2WOooU| 10} pun4 Juspinod
1221 2.0 6€0 9L oLl 8¢ 12°0- 96°0¢€ 980 260 2L o- pun4 JswieyuaddQ
9z 62 (eY A cLo 65°1L 6£°0 89¢ 120- V2454 €0’ ec’L 600 pun4 Auaqri
gG'ecy 6.0 0€£0- 95°¢c 800 Gge'l 8€°0- G9°€S 820 Gl 120- pun4 swodu) AyiINb3 ODS3IANI
cc'ce €60 90°0- 861 ¥S°0 ¥80 09°0- 89°€S 96°0 ve'l 900 JosSpuipa plenbuep
c6'LE v0°L ¥L0 6e¢c 090 g6e 9%'0- 9129 60°L 0/ v1°0- pun4
301G YIMOID) 1JsNJ] JUSW]SOAU| 80Y ‘UIB1g
geee L L 910 8yl 990 181 0G°0- G9/¢€ LI} yo'l SL°O- pun4 Aunb3 Ajunoeg
6€£°6c 9.0 GE0 &Ll 8G90 9/¢c £2°0- vo'€c £9°0 6£°0 €00 pun4 snjeA awWodu|  ymolr) weuind
26721 19°0 220 £8°0 9¢'0- 900 10°0- ecle 650 cs’l S1°0- BWooU| g Ymour) weuind
GL61 0.0 veo g8l 290 2E°L 82°0- | A GL0 ero S0°0 pun4 awoau| g ymolin uojbuixe
¥6°GE cLl €00 AN! €0 69°L 0g°0- 684G 149 Ge'l cLo pung puai] Ayepiq
ieie XA} cLo 20°1L 650 8L Ly'0- 29°ve ce’l 060 91°0- pund suolienys [eloedg aul anjep
2061 €.°0 GLo oS’} £9°0- LLE 890 0L'8c 690 25°€ ov'0 pung ymmoldn uoiedwa |
598 ov'o 0co- i’ 2so gLe 2L 0- 90°Si 124% egee Sy 0- pund uepind Alljepiq
€01 2L 0 G€0- [elo] €L°0- 1€ 8€0 gLoe 990 900 LO'0- jeuoljeuIalU| 1oppNag
ve8e 9.0 900 Le0 80°0- 880 y1L0 €0ty 9.0 1zl 600 pun4 awooau| aul anjeA
09°0¢ 18°0 620 104 ¥20 £e0 S0°0 6C°6¥ €80 gee 810 S10]1S8AU| feninp uolBulyseps
68°6€ 860 €00 8L0 0°0- £50 00 LG c9 860 vZ0 S00 pun4 jeniny uelpienc)
oo’6g 66°0 0co gi'c 0S50 60°c 0g°0- §9°€9 0’1 Sro £0°0- ymmoln (amoy | ) @oud
08 G20 600 6L°0 S0°0- 980 ¥1°0 SrelL 20 9g’l 11O 1SnNJ| SIO}SBAU| ISBaUUON
6£'6¢ 190 £C0- Evo 2 0- 90 10°0 80°ce 690 ve'L 800 uonelodios sareysg [eninpy
clZc 6’0 vL0 600 €0°0- 880 VAN vs'ecy 260 8G°L 910 pun4 aul anjea
ogce 280 vi0 9c’'iL 620 vo'lL GL'0- £ccs G880 600 100 Ucﬁw:wanoO
1-3185-1 b4 ™y 1~18-1 zv 1-18-1 24 1-18-1 g 2-28-1 24 pung jeninyy
P3IPON WAVO WdVYD

panupuo) - g ajqe]

25



659L 6.0 #r0 9zt GG 0 6€°0- 0L°0- vs'/e  v80 9g! 610 ybiH
960z 8.0 S20 Le0 oLo 890 L0 62€e B6L0 581 020 14
gr/e /80 000 9,0- 220 izt rAAN] ggey G800 804 oLo0 €
tv9e v6°0  $00 6€0 600 se0- S0°0- 9946 G860 <200 000 c
oree 20'L 00 00 100 £50- 80°0- g6't9 20°L 960 L0°0- Mo
£60c 860 vy0 £Lo G000 evi 8€°0 £€0ee 660 1o'e L0 ybiH
osve 880 €50 860 ceo 0L 120 s66e 160 89¢€ 8€0 14
1s8c G6'0 €0 990 020 990 €10 9SSy 180 v €20 €
ocve V0L 600 S6°0 20 L0°t- 81°0- ggvs  90°L 80 €£0°0- c
ozee Let wio 651 12°K4) 68°L- ov0- Zees G2l cod- LLO- Mo
£90c 860 cso S00 c00 98’} 050 8rce 860 v 1S°0 ybiH
goez 680 6v0 ¥9°0 €20 81t 920 169 160 8ge 8€°0 14
gz6¢ S6°0 €0 290 120 6v°0 0oL o0 gy /60 661 120 €
6e6c 8O'L 2o se0 cLo pr0 600 8s9r 60°'L 24 S1'0 c
06z 82L S0 861 060 99°z- S.°0- 09cr 9€L /8t 120 Mo
€061 660 820 gzl 650 S9°0 610 vele Ot re'e 050 ybiH
g6tz G600 50 920 LL'O 29°1 Lv'0 S/ve 960 1€ YA A 14
622z 00V 8ro 890 .20 80 120 299 20’1 08¢e 9€'0 €
99€ez VviI'L 810 G50 1 ZAN £z20- 90°0- z8ze 9Lt 8ro 200 c
gree GE€L 600 £9°4 060 gee- 18°0- oLe evL  16'1- £€'0- MO7
689f LOL Z£90 200 Y00 981 €90 299 10Ol ¢ S9°0 ubiH
vO08L 660 €50 Si'0- 800 26} 19°0 si'gc 860 6S€ S0 14
4624 €0'L 250 280 £V0 220 600 ozez LO'L 161 2ce0 €
1291 LL'L SPO 680 .50 Leo- cLo- ez 2cL 680 810 c
169L  LEL  &to- 080 650 »SL- (WA 1§22 eyl 494 6€°0- Mo
1835-1 g e o 1818-1 0 1218-1 0 1-15-1 g 1-18-1 o oljojuod
PalJIPON WdAVD WdVd

Big

llews

240

+ 40 =MD :5MO|j0) SB PaIR|INDJED aJe seydie 19xiew |INg 3y ‘PaLIPOW VYD au s1'9r + 1xdg + 'p29p + 19p = U5 — s pue Wy aul St Wil + ixdg + tdp = s
~ 1 ;a19uym ‘PALIPON NAYD a4l pue NdyD oyl Buisn soljojuod pajybiaps-enieA Gg yousi4 pue ewe ay) Buiisa) wouy paureiqo synsai jje syjuasaid Bumojjo} ay|

SOJ|0JLI0d SZ Youal4 pue eweq Uo S2INSEajy 20UBWIONdd S Uasudp 19 ajqe ]

26



609 100 s8's1 le'o- 66°0¥ 150 Lo 090 €1'0- L0 ve0- €19 €00 6851 610 8s5¢€r €50 29t €2°0- pung
ueipieny) uewlag JafiagnaN
0eol 1eo- S¢'9- oLo- seee €0 4] 610 90°0- 180 1£°0 ¥eot 240 19 yL0- »69¢ 9v°0 €51 210 awoouy|
- pung ueIPoISNY Uil
o S0 i6¢ 9£'0 S84y 90 €00 S00 yio- Vel 210 ae €20 £gc or'o ISES 8y'0 S9'L 010 pung
anjeA 8i00 Jalwald snaiq
vL'5 Seo- €801 Lo- 9594 8€0 800 960 600 9’ L0 v9'5- Sho £6°01 600~ v981 £r'0 Wl 91°0- “ou| pung snikaig ey
Ly [4%] 8¢ 220 9v'9e 190 61°0- S1'0 200 S8°0 920~ 88y S0 See- ve0 yS€e 650 1S'L 620- pung 10ais Ilem
a8y €10 616 6€0 69'9¢ €60 200 050 zlo LE£0 oo 08'G- 610 526 6£0 8L'6€ ¥60 [3%0] ¢00- puny eiydiepeniud
289 200 ¢soL YA £8'ce ¢’ 800 70 €10 290 S0°0- 09y 110 9501 L10- ¥ese L 160 €10 puny juswisoau| Aunseg
Ve [4%] 25¢e- 220 9€'9¢ €80 y10- 6€0 0io €9} ¥Z0- eTe 910 sye- 620 ¢6'SE 880 SE2 810- pung [eminy sispuno4
8t 100 €L 210 ¥e'se 890 ¥2o- €50 S0 950 600~ 0Lt £00 €L L10- 15°€E 690 SL'b 920~ pun [euisnpuj [eioueuly
) 900- 9zt 220 [1h44 180 2io- 610 S1'0- €00 €00 9L¢ ¥00 9i°¢e- €e0 £6'SY ¥8°0 100- 600- pung Aynb3 odejes
S8l 00 610 90°0- X1 oLl 2Lo 80 [440] ¥9'0 010 €L} 1] 910 L0- 258l Sh'} 620 100 pung aieme|pQ
L0y 90°0- 9y S0 SS've 101 20 SL ¥eo 180 20°0- £1e 000 €LY SE0 0g'ce 00’} 160 €00- pund Aytepiy
€90 LV0- 108 €00 4874 S50 £00 160 L10 590 oo 900 €Lo- S08 100 1292 150 340} 200 pung pasueeg [puijues
19§ 200 1SS v'0 SC'8e 180 £00 €€0 200 0to 000 65 Lo SS'S €50 8OEY 280 580 100 pung »20ig UOWWOY [puluss
€08 90 S L0 [74:1% 601 2e0 86°1 290 S5k SE'0- 68'S ¥s50 S9'LL 10 6002 (13 Y00~ 200~ ABiau3 g 90UBIIS paluN
6L1 600- 9v'St y1'0- 182 880 ¥eo 60t 950 SS¢ 2e0- Lt 100 95°S1 2Lo- loie 060 100 S0°0- pung swoouy pajun
[4%] Lv'0- ¥5v- 010 £0'HY 80} vo 69'L 290 e S20- 0S¥ ¥v0- 1Sy 600 68'Sy 60} ¥1°0 €00- pun4 dAljgINWNIIY pajiun
1S5t 15°0- ¥l- (344 02'9¢ 00} 150 88'¢c S6'0 16’1 yyo- 8l¢ Svo- 8Et- 60 Loy 0L 60'} Lo pun4 SI01S9AU| Weuing
60'1 Lo 101 S0 9v'L2 950 €0°0- €0 200 ec0 S0°0- L6°0 200 SO'LL 200 8982 250 4] S00- S3IUNJBG SPIM-UOHEN
16 620 ¥9€- S0 8'sE 620 4] Lve oo 90'¢ Sio- 66'v £e0 09°¢- 210~ ¥S'ly 280 600 200- pung ymoio
19 9LWODU] :ISINYNEQ-X|Us0yd
09t 810 96'}- 100 ev'ee 590 220 £8'1 90 8.1 oro- e 920 88}~ 110 Sv'ie 0L0 ¥L0 S10- AujuolB M pienBuep
1e 610 vL8 L0 o'ty 680 €E0 144 920 800 00 10p- 600 88 610 £eeL 06’0 454 900 EoUBWY JO AUBAWOY JUBLUISOAU|
6€ Lo 85t 810 l2'se 980 rA] 16°1 L0 Le 250~ €Lt 9gl'o 19°¢ €1o 9/'L€ 180 cL0 800 O PUng ymoIx) suoisioy
2L 8E0 611 0co ¥9'09 €60 020- 850 €0°0- 91 210~ ¥6'91 o 00¢t (440 £8'vL 96'0 [ 4 120~ A01S
uowwoy) apein-ybiH suojshay
¥5°0- [4%0] 89'¢ ¥S0 S29Y £90 610 250 [4%0] L0°0- £00 ¥ S0 cLe .50 S9°SY 0.0 €80 S00 puNJ SWOoU} BUISADY
1424% 2e0 €21 620~ £1'0e ¥€0 2co 161 G50 09’ €0~ 18°G1- 9e'0 641- 910 15°0¢ LE'0 620 €00- pun4 ewoou| weung
89°G- 200 e €10- ¥9'1€ SL0 ¥20 €21 620 190 S00- oy'S- 900 61€ €10 9v've 8.0 2e0 100 S$OIBYS UBOUBWY PBIO3IeS
e 920~ ¥59 620 €28} [24] 10°0- 6€'1 GE'0 YA’ 9€'0- SSy- 910 ¥9'9 544 9¥'6) ce0 990 810 pung swoou| Jappnog
yiLot €10 6¢¢ 200 Se'le 980 SE0 1oL 190 cLo 920~ SS'6 910 92'¢ 90°0- leve 060 120 €00 1s1u | sareys Aimus)
209 61°0- 90'G- 620 [4%:i4 960 10°0- 160 ero 8.1 ¥L0- veL €10 006 820 (4R} 160 ¥2e Sio- u0ISOg JO ISNJ | JUBWLISOAU|
¥9'G S10 06°€- LE0 76'€C £5°0 oLo €11 1£°0 £0') |20 [44) 610 98'¢c- 0y'0 55'5¢ 650 #0'0 ¢0°0- pun4 uoliepuno4 uojsog
1835-1 b7 18351 ans 1815-1 4 ™My 19351 F£d 1838-1 o 19351 ™ 1835-1 .3 18151 I4 1815-1 0 pund jemny

PalIpOy 101084-¢ Youaid pue emeg

spund [eninpy SN UO SIINSEI| 9IUBWIOLA S, |SPOW J0Joe4-aaly] :/ djqe}l

I0Pe4-¢ Yousid pue euieg

2dp 4+ 1dp =90 :5MO)|0) SB pPaje|INOjeD ale seydie jJoxIeW NG 8yl "PayIPOW Youai4 pue ewe ayj 19 + (GWH) 9y +
(anis) 9s + 'x9g + 'p 29p + t9p = W1 —19) pue |opojy J0J0E4-¢ Youal4 pue ewed aul st9i + (TWH) Y + (GWS) 9s + 'X9¢ + t9p = 11 — 191 ;a1oym ‘palyIpoly youai4 pue
BUWEH 8Y] PUR [9POJ 10]0B4-E Youal] pue ewe- ayj Buisn eyep spund [eniny S IPEYOS pue uosia4 ayj Bunsay wol) paulelqo synsal ||e suesaid Buimo|jo) syt

27



166 2e0 L2 o 10'1€ [44 £SO 18t 96°0 Sit v o- 6¥'9L 6E°0 65'G cro 16'9E ve'L 9.0 pL0 S101S9AU|
UMOID) AiMUan) Y1anuam |
6¥'9 (441} al'ol 150 60'9% 660 120 9L ero el 120 58 §20 60'8 £9°0 62'6¥ 660 leo €00 S8/BUS YmoiD) [Bloj0n
010t v'0 86°0- LL0- 6v'6 5§20 09°0- 160 s20- 9Lt SE0- 69'6 250 L¥'0- 2eo- 62°LL 8c0 s 2e0- pun 4 193uoly
08t 7t'0 220 800~ S6'vS €80 80°0- 8E'e 080 60t 890 oLy A 60°0- s00- ¥9'GS 160 99't LEO- pung sausnpuj [euchen
SE'6 €50 €5} 12°0- POvE 2L0 744 124 600 120 si'o el ro 6£'e- 12°0- ¥9'6€ 120 S6'L aLo 9WOJU) 10} pund JUSPINOIH
S6'1- 850~ e 0e0 99'8¢2 860 8¥'0 98¢ oLt \8c 290 10'v- ¥5°0- £:54 920 96°0€ 160 SL'L 80°0- pund Joweyuaddo
2L'9- 0o 80°L1 erA] LL'6E 860 cLo 15°L 6E0 8¢ 120 617 180~ 91’6 ceo PXANS 4 [100% vl 0o pung Auean
SLL- 290 L0'}1 0 SL'Ly 580 ce0- 0s'e 800 FASI or'o- 9L°E- 65°0- tes 620 G9'ES 580 £ oLo- pung awoou| Ainb3 GOSIANI
€26 05°0- oe't 040" 89'05 180 60°0- 661 ¥5'0 960 £9°0- L9 €v°0- €2k 800 89'€S €60 9z’ 100- Jospuipp pienBuep
29 2o 200 0t 0- 9¢£'09 601 SL'0 see 030 s6¢ Syo- LEE 510 59'0- $0°0- 91729 201 WL 140- pung %201S YMoI)
(ISNJ] JUSWISBAU| 80Y ‘UBIS
85’1 60°0- or'é 990 96'9¢ 2Tl 810 8yl 990 SL'L 8y0- 000 €0°0- 2oLt 590 §9°LE 1z Ll 60°0- pung Aunb3 Aunoseg
€Ly 820 g9ct [44] r0'8lL 6¥°0 92’0 0Ll 850 98'c 2e0- 1901 %0 08'9 [5141] v9€e 290 ero ¥00- pung
8N[EA SWOIU| § UMOID) weujng
€L6 €50 cL'e r10 26've 990 62°0- 080 92'0- 2o €00 cr ol 850 85'¢ 900 eele 0.0 05t €00~ SWOIU| § YOI weuing
o] 820 gLel 6¥°0 rioe 2L0 £0 16'L 290 6L S¢0- 16'9 L0 (£} 250 ye'ee €40 150 000 pung
AWOoIU| § ywos o uoibuixen
oL'Li 150 el 9¥'0 G615 @z 410 oAl £e’0 W 910 1891 6£0 559 S50 S8'LS (A} 6L 200- pung puai] Auiepiy
S92 650 o §10- erie et 800 vO'L 650 et 15°0- 88zl 190 19'G- 610 29Vt 8e’1 880 110 pung
suonenys [eads aun anfeA
692 ce0 66'L- 810- 0e'9Z 650 oto Sl €50 1e'e €90 6.8 S¥0 ol'e- ELo- [(%:14 €90 19t ¥€0 pung ywoso uoieidwa |
808 820 08°¢- 10°0- Fion 4t S50 810~ oc'h 250 5¢C 0L0 9L 9e'0 8¢ eLo- 90°Gl 50 Wwe 2e0- puny ueung Aepl4
60°€- 2c0- 7L9L €50 €Syl 090 se0- 95l €40 vl 8E0 510 620 i8¢t 850 €Loe 90 90'0 00- leuoneulaiu) Joppnos
Se'G- 0e'0- 19°0- 810 eLLy 2L0 €00 ce0 80°0- 060 Lo 6£°€- €e0- 15°¢ ico- €0’y 110 L 900 pun4 aWwosu| SUN anfeA
200 s20 10°G- 20 6l°LY 280 se0 860 LAY 20 100 G8°C €e'0 L8 9e0- 6C'6¥ 060 cee 20 SI01S3AUL [BNINK uoIBUIySEA
856 150 sr'y SL0o- 19'95 680 100~ Lo ¥0°0- €90 €00 86°€l 650 800 200- 1629 160 €40 100 pund femnyy ueipiens
10°e- 60°0- 1901 14N} S¥'09 oc'h azo Lce 050 16°1 220 or'L 60°0- L 80'L 59°'€9 St'L S50 cLo uwoI9 (amoy” 1) a0ud
€e9 920 116 154 911 820 610 92°0 50°0- 86'0 ve0 109 sL0 626 250 srel L0 €r'l 100 ISAU | SIOISBAU} 1SBOUUON
€L €10 s¢'9- 62°0- 6£°LE 190 0e0- 8E'0 LA 8eo 900- 9lC €20 €29 0e°0- 80°cE 690 el 900 uonesodiod sa1eys [emnyy
SLy- ¥£'0- €5'6 820 ¥6'9€ 560 r10 60°0 €0°0- 280 210 86'L 820- 182 erA] vs'ey 660 09'L 020 pung dur anjep
vy 620 70'8 [44)) £0'6Y 180 __ Si0 921 620 PL°l 71°0- 65°G 2£0 9G°L [:140] £2°25 280 110 100~ pund ausodwod
1815-1 T 18315-1 s 815-4 Iz ™o 18154 FLd 18181 o 1218~ - 1%I15-4 3 18315-1 Vi 1815-1 4 pund |emny

panunuoy - £ ajqel

28



v261 190 sez-  B0O- 8092 G600 220 szz €0 €52 150 | 656 190 0£Z-  800- €60 OV 9Lk 2LO- ubiHy
2902 250 62 020- E8%€ €60 L0 vt 20 oi't- 910- | z90z 150 9,/- 020~ 282 S60 »Z0- 200- 14
vELL 620 88’8~  220- 26S¢  L60 900- s¥0-  LL'O-  E£€0 SO0 sell 62°0 6€8- gz0- 8.2 960  600- 10O €
LG €10 096- 2g0- 68 0L 500 18°0 L0 €60-  2L0- 8§26 €10 866- g20- vy 201 L¥O0-  €00- 4
68vi-  620- S51i- €20~ 2Ly 00L 600 900- 100- 60 Lo | 68ve-  620-  S§44-  €20-  660L 00L 894 010 Mo
8561 990 peL 120 o0g6Z L0V  ELO 650 910 €10- €00- | <4561 990 S8 120 ILvy  8OL  S§0 900 YbIH
2291 S0 05, lg0 661  ¥60 20 s¥'t 8e0  iv0-  L00- | tz9t S0 157 120 S68y 160 S9! y10 14
gL vl 8c0 99°9 610 28¥e 00 b0 00t G20 0L0- L0 | Sivt 8e0 889 610 892 201 €0 €00 €
»59 810 659 €20 019 €0V go0- 20 920 €91- 620" 159 210 099 ¥20 09YS SO} §§L-  GLO- 2
€091~ 680~ /9L o¥o 9zovr SOt 610 65t /€0 €Z1- 8L0- | €09i- 680 929 W0 8219 801 ¥20 200 Mo
zzez  S90 86'61 IS0  g5€€ 0L Gi0 220 900 ¥S0 600 2zZ€z  S9°0 86°61 IS0 966r IO} vl ZLo Y64
681 8¥'0 8561 2r0  eseE 160 120 20 G20  0E0G- S00- | 968 80 6561 2ro  0s6r €60 LIl 600 14
/861 9g0 2941 V0 99€E  v60 200 080 0c0 S80- €10- | s8EL 9e'0 €921 V0 9015 S60 ZEO-  €00- €
0e'9 910 002z IS0 € 101 100 sio 00  S§10-  200- 0c9 91’0 00e2 /50  ¥955 L0 »00- 000 2
916~ BEO-  60°LE 6,0 /266 SOl 0L0 /4 ¥90 06  G50- | G- geo-  a6OE 60 209 OVI ¥9E  020- Mo
151 950 /226 180  v6EE  ¥60  9£0 612 ¥50  Eil- LVO- | 961 950 /92 /B0 83 660  Ev 10 iy
1081 (B4 vE'IE  EL0 €9 060 610 £20 G00 €071 ¥1°0 0081 170 vELE  €L0 LS 060 L2 110 14
g1 920 GrYE 080 91/ 060 6i0 820 10 610 €00 15701 920 Grre 080 2665 260 89 2o £
iy 600 §Z'1y €60 p¥i¥ 860 800 20 100  i'l- GLO- Ly 600 »Zly €60 0819 660 €91~  LLO- 4
gsei-  ¥E0-  806E L0V 8926 [0V §00-  ¥EZ 660 0%  ¥9°0- | 9921- ¥£O- 269 L0} L6 2LV 86E  EE0- Mo
1961 8¥0 IS5y €L gove 680 eZ0  9€0- 800 80Z OO0 2861 6¥0 056y €Ll »L0S BBO pFE 920 iy
101 120 z0°cy 90} 9rze  YBO 810  &01- 20 162  Z¥O0 2011 120 962 90l  S§69r 280  €6¢€ 620 14
166 14%0] 95°9y vI'L 262 80  6i0 660 220 €20- €00- 88'G ¥L'0  §59%  vI'L 986y 980 0zt 600 €
09'1- G00- €65 1€V 82 060  £L0 260 20 60 ¥io- | 291-  S00- 66 €1 69€r 260 600 100 2
659 GZ0-  S6'9¢ 8p'L  ZvZ YOL 860- 090 220 192 190- | or9- sgo- g69¢ 8yl 8E/E  90'L 0% 6¥0- MO
18151 T 183S-l ZO  1878-] v 1835~] H i8IS gNs  IFIS-l g ms- 2 |ollojuod

o108 youalJ pue ewieg

619

llews

2dp 4 1dp =N D :SMO|(0} SB PAIBINJ[BD aJe seydfe 1oxiew |ing 3yl ‘payiponw youalid pue ewe4 aul sif + (TWH) %Y + (ANS)
dg + 1y 9¢g + ip 2dp + dp = Y3 — ¥ pue [Spop J0jor4-E Youai4 pue ewe ayl s19d + (TWH) %Y + (GIS) 9s + X9 + 9o = Y1 — 191 tasaym ‘palyipop Youal4 pue ewe
8y} pue japo J010B 4-¢ youal pue ewe- ayj Buisn soljojuod paybiop-anea sg yousi4 pue ewed ay) Bunsa) woiy paureqo synsal (e sjussaid Bumojjof ayj

SOI|0JLI0d SZ YoUal{ PUe BuwE4 UO SAINSE3\ IoURWIOLDd S, |3PO 1010B4-331y] g d|qel

29



o 100 609 ¥0'0- SBG 220" 6600 150 8y'0- 650 €i0- 201 SE0- Si0 100 [AC) 000 686G 810 2% 4 €50 91 v20- puny uejuency
uewiag JabragnaN
690~ 50°0- 0204 220 &y o sgez [340] 120 S0 900- 180 20 290 800 ¥Z 0l 810 144 010 692 9¥0 st €10 o]
- pung UBIpoISNY uljuesy
284 £0°0- 2o 600 i6e- o s8¢y 90 100 224 vio- LN S0 el €0°0- 90 410 £8e cro 1568 140] 654 800 pung
anjep 9100 JalwaLd snpaug
80 200 [74% 30 £8°04 S0 99594 8E0 2ro- c60 600 g 120~ 680 €00 b9'G- 110~ £604 500- 9814 [340] 6} 20 “2U] pund SMA31Q ay )
rio 500 By €10 £94- 620 9502 850 020~ 2i0 ¥0'0 880 ¥eo- 600 €00 58y 910 094- ce0 v9ig %50 a5 0 pung 12245 1EM
(1144 100 26'G- 600 808 9e0 6rEE 260 200" 260 10 ZE0 €10 oy 1070 98'G- S0 si8 er'o 8% €60 200 00 puny ejydiapeiyd
e 900 (244 ¥0'0 4 220 £ie so'L 200 8ro 900 90 00 g6¢ 900 L 800 98 810 brez ¥0'L 880 2o pung uawisaau) Awnxg
652 00 ne 143 s8e- 920 £96E 8.0 020 80 S0 4571 o 09 00 gre 810 8¢ 0E0 1245 £8°0 Pix4 640 pund [emnpy s1apunoy
1574 50°0- 894 ¥0'0- 56 120 r96z 0L0 920~ 6v0 €0~ 550 €10 554 ¥0'0- 9t 00 196G €10~ 622 120 7 £0- pung [BUISNpu) |eiouBuy
g2 0- 100 %E 10'0- e 520 ocey 680 9070 20 100 00 100 vz o 000 99€ 200 197 SE0 £98 60 0 Lo pun4 Ainb3 0s9jes
Figa 800 |74} 20 1£0- 040 ECEL 'L 200 (<44 910 650 10 8re 800 924 20 820 00 cr9t 60°1 ezo S00- pung aiemenRQq
6% o e 80°0- 49 L0 5981 {60 0co p7a 0 60 0 SE€ S00 20 200 ese €0 0692 960 680 100~ pung Ayjapiy
652 100 @o 910 %YL 000 X1z €50 200 50 S1o 650 €10 59¢ £0°0 20 210 ors ¥00 1582 S50 2vo 10°0- pung pasue(eg [Buues
204 0o ISy £00 lid4 8¥o0 SKge 80 S0'0 Pe0 00 600 100 4:X4 0o sy 200 Sy 250 8e'iy 6.0 180 200 pung
#201S UOLIUOD [3UNRS
5204 200 (74 £v0 426 [1]N4) a5 80t 0E0 2674 990 85t 9£0- G6Y 200 186 150 5e'6 810 or'6s [+]%8% 200 800- ABiou3 B 92usI0S PAYUN
1oe €00~ 22 100- 6261 810 ez 180 €10 soe 6¥0 se 9£0- 84 £0°0- 29t £00 686G} 800~ 1192 €80 00 600 pung awosup pAYIUN
SLE 900 oy 05°0- 29 800 73 €0’} SE0 294 290 &) 120 ) 900 ¥ 0~ 2y [A%] 65°cr YOl 1o S00- pun4 AIBINWNGAY PAYUN
(44 100 o 250" 68 L£0 oLvZ 20} 6¥0 X4 160 S8 8¥°0- SEY 800 4 ¥4 90~ £ge- £v0 reee 901 804 00 pung SICISIAU| Weuind
O£~ 200~ 260 210 680! €10 4 Y90 00 >4 %0] 44 £0°0- 24 20°0- 10} €10 604 60°0- 8see 590 6i0 £00- SANUNID G IPIM-UOIHBN
wie €00 6y 20 94 810 vy3ee €L0 910 444 o 680z 81’0 sz €00 S6¥ 1£0 094~ 4% wee 9.0 200 00 puny ymain 3
BWOU| ISINYYRQO-XIUI0YY
240 000 s6 610 192 200 £942 190 ¥20 vl €90 e 6€°0- 520 000 2% 120 f2 oLo 5961 990 520 yL0- AuyuoiBugiap prenbuep
e €00 4 d £20- <4 010 seor 80 00 ae 1247) 210 900 eie €00 [N €10 viL 020 v9il 880 8.2 G00 BOUIWY
J0 Auedwog) Jususaay|
€8y 100 494 oo 8c't 0 1962 £8°0 B0 g6} o s0e 95°0- 287 200 0s1 €10 (1283 L0 S 80 690 2o 21 pung yimoir) auajskay
Sty 000 [l oro 9 80 PEBS 260 €20 950 ¥00- 99t 610~ T4 200 [+ 4] 90 £89'44 20 £ses 560 oy 62°0- A001S usWIoD
apei-ybiH auocisiay
5T 00 gy 800 BES 050 Siey a90 830 £50 S0 00 £00 vae v00 oz 4 rs 190 SSEY £90 080 100 puNy WO 3UC)SAAY
280 200" 68'G4- €0 89 20 eecvi 620 610 6674 S0 sst 1€°0- <4 200~ $B'GY- SE0 b9e- 810 19vi 920 80 10°0- pung awoou| weupnd
vio 00 95°G- 80°0- [x42 910 2414 Lo €20 i \e0 20 80°0- 600 £0°0 8r'g- 000 e 010 e 080 8¢0 00" $I/RYS URDBWY PIIOSPRS
250 000 (I A 24 0£0 er'9 o 800 vt £v'0 591 SE0- 190 200 e 8L0- 9y o 9921 or'o 90 1o pun awcou) J3ppoS
svi- 000 243 o e 800 9502 080 820 / S50 120 Zo £ 20°0- 256 0o 16z S00- 256z 80 zzo 200 151 saseyg Anuan
002 €00 gy £20- %7¢- S0 25€p W0 600~ 80 600 194 80 64 £0°0- iz Lo o6 €0 269¢ €60 0zz 610 | UOISOg 0 ySTI | JUIURSHU]
0 500 e 210 029 SE0 9l 160 900 Ji} 620 860 £20- 600 £0°0 22 910 949 [ 4] STEC 180 300 00~ puny UOHEPUNO UOISOg
ELel HI1¥d 18381 v/} 1#35-1 a5 38154 8§ ™~y 1838-1 44 WS- ° 1838-4 A Tdd 18354 »~ s-d as 85y g 1935-4 o pungd jeniny

‘2o 4190

dy + (GWsS) s + x4 + 1p Z9p + 19p = W) — 11 pue |9PO 1010B 4-E YOUdI PuB Buwie4 ay) s191 + (YA LH) 9d + (TWH) %Y + (GINS) 9s + X9 + 190 = 11 — ) taieym
‘POIIPON UeYJeD Y] PUB |9PO I0J9B 4- UeyIe) ay) Buisn ejep spund [eniny SN IPEYIS Pue uosia{ ay) bunsa) woiy pauielqo sjnsal ||e sjuasaid buimoyjjo) ay

[oPON 10738 4 ee)

= I"A D :sM0||0} SEB PaIRINJ[Bd e seyd|e Jo)iew |Ng 8y] "PalipoW Youai4 pue ewed ay) st9d + (A L1Hd) 9d + (TWH)

spung jenjnyy SN UO S3INSEay I0UBWIONA S,[3POYy J01084-IN04 (6 d|qeL

30



60 £00 9501 €0 ic9 90 eLie €1 150 [x:4) £6°0 1 o s 200 6501 90 ¥Z9 &0 9L 9’ &0 S10 SI0SaAL|
oI ANUa) yialuem |
xKE 00 686 8l0 869 50 66vy S6'0 e 24 9¢0 £ A 9¢ 600 ior) ¥eo 669 650 618¥ 960 510 200 SIRYS LMOJY [B1Uoi0D)
2208 200 08¢ 149 8l 91'0- 614 220 190~ 260 620 g8l 8€°0- 84 €00 687 Svo e G20~ 668 20 249 SE°0- pun Jaauoly
- €00 Vg 910 Vid'a 600 29vs S8°0 010 KLe 950 24 990- e £00- e 0co 441 £00- 155 060 22 s€0- pung sauisnpu| [eucheN
084 00 §9¢ 050 207 1£0- e 690 230 oo S0 0.0 2o el 00 ¥9s ¥y0 60 0£0- e 90 0¢ S0 BLUOJU) J0} PUN{ JUBPIADIY
£0¢ 200 g 950- rid 8c0 icle L60 LE0 ¥ee 00’} ¥ee £9°0- 14¥3 200 K9 90~ 6€1 §20 1562 680 5014 600 pun4 Joweyuaddo
gt £00 Y o¥0- %8 1co s06¢ 260 600 €5t cro [ 744 £e0- S6€ S00 629 o 06 920 114 860 PN 00 pun Aeqn
24 600 §.6- 690- LS 9g0 S/Sy €80 oro- 214 200 E 2ro- v 800 996~ £90- 149 20 591§ 80 et 2ho- pung
awoau) 4nb3 OOSIANI
05¢- 900 886 6v0- 061 €10- £86¥ 880 ¢l 9%t 050 060 290- 68¢- 600- v66- Sro- 88t 20°0- €0ES 060 &'l 000 JOSPUIM puenBusp
196G 500 5 800 8l 600 %65 SOt 00 4 950 e 6¥0- 0r's 00 15 2o St 800 9019 80’} 81 Sio- Pun4 ¥20iS Yoo 1isni)
1UBUSAAU| 90H ‘ulRlS
ro €00 L0 21o- 18 S90 99ve 611 00 g 850 84 15°0- St 200- 690 ¥00- I74] 90 sese e 2 2re- pung Aunb3 Aunseg
»o 200 905 0g0 90¢ or0 £81 160 810 991 8¥0 182 0£0- 20 100 108 oo el Sro 6¢€2 850 X0 200- pun anep
SLOOU| ' YMOID WBuY
60°1- 800~ €08 050 £8°0 210 zee £90 Se0- 8.0 62°0- €00~ 90°0- 2 Lo- cle £950 880 €00 2562 890 P 90°0- SUI00U| B YIMOID Wruing
»o 100 [2°X4 2Z0 o'l Svo 6962 120 0E0 81 950 et 920 80 100 8y €0 90t 150 6.0¢ 690 Sb0 100~ pun4
B3WOIU| § YW0IS) uolBuxa
s 500 8601 150 159 8¥ 0 €815 YA S0 SZh 80 [t} 220 212 800 2670t o er9 6r'0 €LLS €Ll 241 €10 pun4 puai] Ayapy
8¢ 200 596 50 £9¢- 810 cree 8¢t 200 ol S50 =1 £50- £08 200 896 190 19¢ 1c0- 9% SE'l 80 €1o- pun4 suojeng
|e100dg aur] anjep
[:14] 000 0L €80 6.¢ Lo 595¢ 090 £00 9t 190 sie 90 040 200 669 170 SLE- 2Lo- svie 90 £5¢ SE0 puny Mol uoleidwe)
%t 100 869 ¥20 6rv- 800~ 2 150 2g0- 61t 2ro 99¢ ¥L0- €0z €00 20¢ ¥e0 Vidd L0 %EL £50 e 9€0- puny ueyind Ayepy
¥4 900 66 SE°0- S50 6¥0 €ze 250 L¥o- 25 9.0~ PO Se0 £0¢c 800 Sk's 2e0- 501 850 €824 090 €00 200- [BUOHEU} U] JOppPNIg
294 £0°0 896 8c0- 16¢- (A ov'iy vL0 o oo 200 880 €10 9%l ¥00 696 o 06¢ 610 [174%4 S0 1) 800 Ppun4 aWwoduf aur anep
8l 200 el 220 e 9¢0- 68'8F 6.0 810 60 020 €0 200~ 9574 200 St 920 Yol 6£°0- 6605 980 8z¢ 120 SlojseA|
|emingy uojBuysep
00t 000 €LB 0s0 <4 €10 916§ 880 900 £10 800~ 850 200 £00 000 808 #50 260 80°0- 9019 £6°0 690 000 Pung [emanyy ustpsens
5 900~ 681 S0~ e L 2509 140 ¥L0 8ie cro we 820~ Ske- S0°0- 084 00 6EL a0l 069 ¢l 00 900 ywmoi9 (emoy'L) g
'l £00 294 20 piws 124Y] 596 9z0 810 20 Y00 260 0 44 €00 F{44 €20 627 050 Shiis 810 it 500 1SN1) SI01SIAU] JSEBYLON
0 £00 a0z F1L0 9 0e'0- vLoE 290 20 £0 FrA L0 S00- coe 800 202 FANY] 889 620 evie 8950 &l 00 uoiieodio) SareyS [emingy
1744 200 9¢- 8€0- £6¢ ¥c0 »o8e 160 00 500 60°0- 580 €0 6LV 100 9 2e0- 6¢€ Y44 ¥9eY 560 psl 910 PUN{ aurm anep
¢ 900 e 920 vig U] £92 820 %,o A4 520 601 240 P74 200 62€ 0€0 99 Sv0 £66¢ 080 200 $00- pun aysodwod
®15-1 Auisd 1835-1 ™ wis-L /s m5-1 F ™y -4 F4d %51 2 ws-s dUind ws5-4 ™ sl o ®I5-1 I3 8- ° pun4 jemngy
PRJIPON [OPON 1013e4-¢ Hewe) {3POW 10138 35 Weie)

panupuog - 6 d|qeL

31



»£€  OVO 256 yLO 64 L0O- 8992 [00- 900 202 990 10e 090- | att L0 s¥6l w0 S@H- 900-  Orir €0 ez s20- | ubM
69z 900 96/ S§0 ¥z 6V0- 96 6L0- 200 660 €20 et 120- | s60  200- sz6t S§O  wrz- 6V0- 8526 960 04~ 600 v
ec 800  #0Z  YEO 62~ 020~ /5% 020~ 840~ 190 910 si0 200 | 90 000 €0zt vED  66L  1Z0-  ZLES 860 L Lo €
0 100 €S €10 46 120 @ 120 €00 620 910 80 €V0- | 6€1-  200- €S €10 S¥6 120~ 069 20} 090 YO0 [
65 600 0294 SEO-  6vEi- WO~ iy ¥2O- EZ0 520 s00 €9 810 Sv  Y00- 029~ SE0-  6rZ- b0~ LZ0/ 660 e 120 Mo
siv L0 296 €40  2¥e 620  S50E 620 500 820 800 r90 €0 | @0 100- 26 €0 ey 620  £ES ALl 60 800 | uBH
sZz 900 /851 6Y0 8L 220 61 20 220 et €0 s20 2vo- | szi- €00-  S8SI 6Y0 S8 @20 488y 860 890 900 v
v5) €00  SEEL  OVO 0L 610 85y 640 600 160 €20 880- vio- | 200 200  SEEL O¥0 #0260 E£64S  E0') wZo 200 €
¥0- 2000 0¥S 90  2¥8 €20 &S €20 000 20 (20 o [20- | 8s0-  100- oS 910 sr® €20  81ES SOl e €0 [
€re- 900-  #8-  EVO- €65 660  Sc6E  6ED 820 8Lt o s8°0- 2o | oro- 100~ ezsi- €vO-  €6SL  OVO 9265 L0} 6Lt 600 Mo
605 g0 256z 20 960z €S0  E/¥E 650  goo-  L00 200 00- 00- | 210 000 zsEz 20 960z 650 #LUS €0} s70- 200 ubiH
2y OV0  £g@  SSO  SE9L  €¥0  0SEE  E¥O %00 220 610 80 glo- | zsv 00 zee SO 9t €¥0 0205 S60  Ov0-  EOO- v
252 SO0  8SE 660  t62L  ly0  S66E WO 200 990 910 944-  8L0- | sez  yo0  ss€t 660 262t YO S0 960 & 600 €
51 €00 PE9 8V0 80 (SO  EiLE [SO 00- 900 100 ve0- SO0 | &z €00 L9 810 60 /SO 28¥S 201 ¥50- Y00 2
€24 OVO-  S65-  yyO-  L60€  8L0 S8  8LO »Z0 s0€ 1o sre- 9ovo- | 6% 8O0~ &SI~ pYO- 80 BLO 0965 80 e 600 Mo
€8 910 60vZ 990  295E 680 2046 680 Ho 981 €v'o stz 20 | #E 900 200z 990 55 680  0r95 20} st~ 600~ | uBH
899 210 861 6¥0  8ZEE  SLO 268 SLO 000 sio €0°0- 520 €00 186 8O0  8/6F  6VO  6ZEE  SLO  EZ/5 €60 €20 200 v
gi'v 800  SEe €0 O0ESE 180 26/ 18D 800 90 210 & w00 | 2% 900  S€@ €0  ZESE 180 0595 €60 620 200 €
200 000  £9¢ 600  260r €60  0/0r €60 g00- o (00 oLt vio- | L2z ¥00-  £9E 600  £60r €60  SE09 660  £5- Lo 2
ss€- 800- 962 8EO- S8  SOL L% SO) 200 52 90 s9%e- (S0 | 290- 100~ s8el-  8EO- 898 90'h  S595 I} vre- €20 Mo
802 VIO E242 IS0 9zer 9LV SveE 91 100 62°0- Lo ot 810 %0 200 iz [SO 28 9VL 825 160 61t 600 YBIH
999  €V0  SZE  SE0 £k  80L  £5¥E  BO'M z00- 9t 260 027 0€0 st Y00  €zes  SE0  szs» 80 g6y VRO 08t E10 v
sz OVO 62 020 zier  SKL Z¥E SV 00 220 910 ego-  210- | 9z 800 &2 020 &% SVl 6115 €80 1S0- 00 €
tvz 900  ¥EO- LOO-  Si9y  8EL g8z 8El 00 80 €20 80 60~ | 88z  ILO- €60~ 100-  Sivy  BEL  SvEr €60  690- 900 2
0p0- 100~ /85 920 €996 8yl 9ZvZ _ gyl %0 290 £20 567 650~ | Bri-  600- 98- 920~ S99E Bl #¥9E SO SLE v O Ll
WiS-1 dAléd IS4 T %Sl s 1esl g GREEEE zo 935-4 ® wIS-1 WIAd IS0 W IS aws s 9354 ©  |oljojiod

TROW 101081 TEYIE)

Big

llewsg

240 + 190 =MD :$MO||0) SE PBleNo[ed a1k Seyd|e 193 eW [INQ 8YL ‘PSYIPOW Youdl4 pue ewed oy si°i + (YA LHd) %d + (TWH) %y + (GNS)
dg + 19 + p 29 + t9p = ¥ — 9] pue [9PO 10}or4-E Youald pue ewed ayl s19d + (HA LHd) °d + (GWH) 9y + (GWS) 9s + X9 + 9D = 45 —19) :a18ym ‘paljipoly
UeyieD ey} pue [9pop 10j0e4-1 ueyie) ayy Guisn soljojuod payblapn-aniea g yosuai4 pue ewe- ay} Bugsse) wouj paurejqo synsai |je sjuasaid Buimolio} sy

SOI1|0JI0d §Z Youal4 pue BWE4 UO SAINSEaY IJUBULIOLIAd S,|9POW J0}oe4-1n0o4 0| 3|qeL

32



REFERENCE LIST

Black, F., Jensen, M., and M. Scholes, “The Capital Asset Pricing Model: Some
Empirical Tests”, Studies in the Theories of Capital Markets, New York, Praeger,
1972.

Carhart, M.M., “On Persistence in Mutual Fund Performance”, Journal of Finance, 52
(1997), 57-82.

Fabozzi, F. and J. Francis, “Mutual Fund Systematic Risk for Bull and Bear Markets: An
Empirical Examination”, Journal of Finance, 34 (1979), 1243-1250.

Fama, E.F. and K.R. French., “Common Risk Factors in the Returns on Stocks and
Bonds”, Journal of Financial Economics, 33 (1993), 3-56.

Ferson, W.E. and R.W. Schadt, “Measuring Fund Strategy and Performance in
Changing Economic Conditions”, Journal of Finance, 51 (1996), 425-461.

French, K., “Data Library”, <http://mba.tuck.dartmouth.edu/pages/faculty/
ken.french/ftp/25_Portfolios_5x5_. zip>, Accessed: October 1, 2004.

French, K., “Data Library”, <http:/mba.tuck.dartmouth.edu/pages/faculty/
ken.french/ftp/F-F_Research _Data_Factors.zip>, Accessed: October 1, 2004.

French, K., “Data Library”, <http:/mba.tuck.dartmouth.edu/pages/faculty/
ken.french/ftp/F-F_Momentum_Factor.zip>, Accessed: October 1, 2004.

Grauer, R.R., “Benchmarking Performance Measures with Perfect-Foresight and
Bankrupt Mean-Variance Asset Allocation Strategies”, (2002), Simon Fraser
University, BC.

Henriksson, R., and R. Merton, “On Market Timing and Investment Performance. 11.
Statistical Procedures for Evaluating Forecasting Skills”, Journal of Business, 54
(1981), 513-533.

Jegadeesh, N. and S. Titman, “Returns to Buying Winners and Selling Losers:
Implications for Stock Market Efficiency”, Journal of Finance, 48 (1993), 65-91.

Jensen, M.C., “The Performance of Mutual Funds in the Period 1945-1964", Journal of
Finance, 23 (1968), 389-416.

Lintner, J., “The Valuation of Risk Assets and the Selection of Risky Investments in
Stock Portfolio and Capital Budgets”, Review of Economics and Statistics, 47
(1965), 13-37.

Sharpe, W.F., “Capital Asset Prices: A Theory of Market Equilibrium Under Conditions of
Risk”, Journal of Finance, 19 (1964), 425-442,

33



Treynor, J.L. and K.K. Mazuy, “Can Mutual Funds Outguess the Market”, Harvard
Business Review, 44 (1966), 131-136.

Tsakok, C.J., “Bull and Bear Markets: When Do Mutual Funds Perform?”, Simon Fraser
University, 2004, 1-31.

University of Chicago Graduate School of Business, “CRSP Survivor Biased Free US
Mutual Fund Database”, Chicago: University of Chicago, 2003.

34



