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Abstract

Several different factors, including asset allocation policy, active portfolio management and
market movements affect the return of a mutual fund. Existing studies test the relative
importance of asset allocation policy and active management in explaining the variability of
performance. In this paper, we use data for the period 2000-2010 to test the factors’ role in
determining performance of Canadian equity funds, balanced funds and international funds.
The results show that asset allocation policy has the same level of explanatory power as that
of active management, with slightly difference among funds of different investment styles.

Key words: Canadian mutual funds, Active management return, Investment policy return



Dedication

I wish to dedicate this paper to my dearest parents and grandparents for their endless support.

Also | wish to dedicate this paper to all my friends, who care and support me during the

period | study in Canada.

Yuefeng Zhao

I wish to dedicate this paper to my dearest parents for their love. | also want to dedicate this

paper to my teacher and classmates, who always support me during my study in SFU.

Fan Zhang



Acknowledgements

We would like to express our gratitude to all those who gave us the possibility to complete
this final project. We would like to thank Dr. Christina Atanasova for her valuable suggestions
and comments which enabled us to finish this paper on time, and giving us feedback on the
areas of improvement. Also, we wish to thank all the friends who give advice on our coding

part to solve practical problems.



Table of Contents

F N o] o] (017 | OSSOSO i
AADSTFACT ...ttt ettt b e bbbt b e bRt et b e b bt bt b r et nea ii
DBAICALION ...ttt a bttt ae st et et e st et e st e b e e eaeebe st e b ene e bt s besbe st eneebesbesbenene iii
ACKNOWIBAGEMENTS ... ettt sttt st e e st e e et e s teese et entesseensensessesneensensenes iv
TADIE OF CONTENTS ...ttt sttt se st e be s e e esesbesbeaesesbesaesseneas v
TS ) T =PTSRS vii
LISt OF TADIES .ttt sttt st st sttt et be e nesaesbenbeneas vii
L INETOTUCTION ...ttt b et b e st b e b s b st et e bt b et e e e besbesbeeens 1
1.1 LIEIAtUNE FEVIBW c.eueeeeetiteieee ettt ettt ettt sttt e st aesbe b et enesbe st e sseneenessesseaenes 2

1.2 PUIPOSE. .. ttetteteerte ettt ettt et e bt e bt e s bt e s bt e bt e b te s st e sate s st e s s tesseessteentesateenteenbeentesnbeenteenteenbeenee 4

2. Data and MethOTOIOGY .....ccveveiriirieieieisieiee ettt ettt ebe st be e 5
2.1 DAt SEIBCTION ...ttt sttt bbb bbb 5

2.2 MENOAOIOGY ...ttt ettt et ettt sttt e beere e e reenas 7
2.2.1 Calculation of POIICY FEIUIMN .....cveeieieeees et 7

2.2.2 Calculation of weighted market return..........c.oceveeeeeeeececeeeceeeeee e 8

2.2.3 Total Return variations deCOMPOSITION........cceevveriereeierierr e 8

2.2.4 Return variations decomposition (total return vs. adjusted return and market return)

........................................................................................................................................... 9

2.2.5 Adjusted Return variations deCoOmMPOSItION.........c.ccovvrereeiriererieeeesesieseeeseeseeseenes 10

2.2.6 Return variations decomposition (adjusted return) ..........ccecevveveeeeverieneseesieseenns 11

2.2.7 Verification of Return Variations Decomposition EQuation ..........cc.cceceveevrcvrienene. 11

B RESUIES ...ttt b e bt h e b b et et b e bt e s bt e be b eens 13
3.1 Estimation Results: Effectiveness of POlICY REtUIMN ........ccocvevvevririerieiccseseeeee e 13

3.2 Time-series regression 0N total FELUMNS. ........cccciviecierere e 14
3.2.1 Decomposition of total returns in tWo COMPONENTS.......c.ccvvvrverieererierieieeseeseeeenes 14

3.2.2 Decomposition of total returns in three COMPONENts...........ccccceveevevieresieeeesiennn, 16



3.3 Time-series regression on adjusted Market rFetUMNS ..........ccecvererereerenieseeerese e 18

3.4 Cross-sectional regression 0N total FETUINS..........oceveirirerenieerese e 19

A, CONCIUSION ..ttt b bbb bt et et e b s b e st et bt et e s b e e e st ebesbennenene 22
4.1 Time-series regression 0N total FEIUMNS.........oeoviiiirereeeee e 22
4.1.1 Decomposition of total returns in tWo COMPONENTS.........ccceevvererereerierereeeerieseene 22

4.1.2 Decomposition of total returns in three cOmMpoNeNts...........ccoeeeeevereneieenenieenn 23

4.1.3 Decomposition of adjusted returns in twWo COMPONENES .......cecvvververierereeieereeneens 24

4.2 CroSS-SECLION ANAIYSIS ....veveeenieeirierieieeete ettt sttt ettt st be e esesbesbeene 25
AAPPENTICES. ...envieeeeeeiesie ettt este sttt e et et et e et e s teeseestesaesseessesseseeseessenseaseeseensestesseensenteatesreeneensenrens 27
RETEIBNCES ... ettt ettt sttt st ettt e st et e st e ae st e b et en e besbenaeneenesbenteneas 44

vi



List of Figures

Figurel: Decomposition of total return

Figure 2: Two components of total returns

Figure 3: Decomposition (Two Parts) of Time-Series Total Return Variations, May
2000-April 2010

Figure 4: Decomposition (Three Parts) of Time-Series Total Return Variations, May
2000-April 2010

Figure 5: Decomposition of Time-Series Adjusted market Return Variations, May 2000-April
2010

Figure 6: Rolling Cross-Sectional Regression Results for Canadian  Equity Funds, May
2000-April 2010

Figure 7: Rolling Cross-Sectional Regression Results for Balanced Funds, May 2000—-April
2010

Figure 8: Rolling Cross-Sectional Regression Results for International Funds, May

2000—April 2010

List of Tables

Table 1: Average R-squares of Factor Model for The Three Fund Groups

Table 2: Summary of Individual Significance of The Factors for The Three Fund Groups
Table 3: Correlation Between The Factors For Canadian Balanced Funds

Table 4: Decomposition (Two parts) of Time-Series Total Return Variations in Terms of
Average R-squares, May 2000-April 2010

Table 5: Decomposition (Three parts) of Time-Series Total Return Variations in Terms of
Average R-squares, May 2000-April 2010

Table 6: Decomposition of Time-Series Adjusted Market Return Variations in Terms of

Average R-squares, May 2000-April 2010

Vii



1. Introduction

Generally, a fund’s total return could be divided into 3 components: the market return, the
asset allocation policy return adjusted after market return and active portfolio management
return. Total return of a fund is the return net of all expenses and fees. Asset allocation is the
decision of how a fund should be invested across each of several asset classes, representing
impact of investment decisions. Market return is a benchmark for portfolio or fund’s
performance based on market movement, representing passive participation in the markets.
Active portfolio management return is the remaining returns after excluding the attribution

due to asset allocation policy return and market return.

Figurel. Decomposition of total return

due to stock selection

(Market return + Asset allocation = Policy return, Stock selection + Interaction = Policy

return)

Past empirical studies have shown two opinions concerning the role of these 3 components in
determining the fund’s performance; some argue that asset allocation policy has a dominant
explanatory power for total return variations; on the contrary, some believe that this high
explanatory power is dominated by market return.

In this paper, we use the 10-year data of monthly return for Canadian equity funds, Canadian



balanced funds and Canadian international funds to test the importance of these 3 components
of funds’ performance. Moreover, to simplify the analysis, we use the factor model to
calculate each fund’s asset allocation policy return. Our measure of market return is
market-capitalization-weighted average return of selected indices which could reflect total
market movement for each period.

Both time-series and period-by-period cross-sectional regressions have been used in our test.
Furthermore, to remove the impact of applicable market returns, we use adjusted returns over
market movement as dependent and independent variables.

This paper has four sections. The first section, introduction, is a brief literature review of
previous research on the importance of asset allocation and active management, followed by a
summary of the difference between our study and previous ones. The second section describes
the data and the empirical framework. The results are shown in the third section. Section 4 is

our conclusion, together with detailed analysis and some limitations of our study

1.1 Literature Review

The asset class factor model was adopted by Sharpe (1992) to evaluate the factors that total

n
returns of different funds were exposed to. In his model, R, = Z:bit F +e, where R, isthe
t=1

total return on asset i, F, is the value of factor t, b, represents the sensitivity of R, to

factor t, and€;, measures the return due to selection. The limitation of this model is that if

most of the investment managers have diversified across the factors, the inclusion of these
factors would have little explanatory power in this model. Based on 60-month data from
January 1985 to December 1989, Sharpe concluded that funds’ style attributed more than 85%
to total returns.

Many researchers have attempted to estimate the relative explanatory power of market return
and asset allocation policy return in total return. One of the most often cited is the study by

Brinson, Hood, and Beebower (1986). In that article, they documented the overwhelming



contribution of asset allocation policy return to the total return of a sample of 91 large U.S
corporate pension funds in the SEI Large Plan Universe for a complete 10-year (40-quarter)
period beginning in 1974. For convenience, they assumed that the 10-year average holding of
every asset class could approximately represent the normal holding. For common stock, cash
and bonds, the market benchmarks were S&P 500, 30-day Treasury Bills and Shearson
Lehman Government/Corporate Bond Index (SLGC). Brinson, Hood, and Beebower (1986)
found that investment policy return explained the larger portion (more than 90%) of total
returns for selected pension funds. Several years later, Brinson, Singer and Beehower (1991)
used data from 82 large pension funds from December 1977 to December 1987 to update
Brinson, Hood, and Beebower (1986) result while using the same systematic framework. The
article confirmed the previous study. The updated data indicated that about 91.5% of variation
in total returns could be explained by investment policy. The limitation of the two articles is
that they used only time-series regression and did not remove market return from total returns
and policy returns.

Later studies revealed opposite results. Hensel, Ezra and llkiw (1991) examined the volatility
of returns for seven Russell U.S sponsors, using data from 1985 to 1988. They found that over
the selected four-year period, about 97% of the variation of the total returns could be
explained by “naive allocation”, which could be interpreted as market movements. The data
also indicated that market timing, security selection and the impact of interactions and activity,
on average, reduced the returns. Asset allocation policy may have impact on total return, but it
was not as large as that of market movements.

Ibbotson and Kaplan (2000) also disagreed with the conclusion by Brinson, Hood, and
Beebower (1986). They used 10 years data of monthly returns for 94 U.S balanced funds and
5 years data of monthly returns for 58 pension funds and the policy weights were calculated
by return-based style analysis over the selected period. They summarized that asset allocation
policy could explain about 90% of the variation of a fund’s total return(time series) but only
explained about 40% of variations of the total returns of different funds(cross sectional),
contrary to about 90% in Brinson, Hood, and Beebower (1986).

Among the studies on the correlation between total market returns and portfolio returns (i.e.

correlation between stock markets returns and equity funds returns, correlation between
3



global equity markets returns and national equity market returns), Bruno Solnik and Jacques
Roulet (2000) suggested using cross-section method to estimate the correlation level of
national equity markets with global equity markets. The correlation in this paper is measured
by standard deviation of the world market divided by dispersion of the national market. There
are some advantages in using dispersion based on cross-section methods, but the requirement
of a relatively large number of markets makes this method inappropriate in our factor model.
This paper also pointed out that there might be different conclusions through cross-section
method and through time-series method because of the different condition constrains.

Harindra de Silva, Steven Sapra, and Steven Thorley (2001) pointed out the important impact
the market return had on funds returns. Their paper all deal with securities but use different
empirical methods, thus CAPM is used in measuring fund return dispersion. The dispersion of
market return in this paper is measured in a similar way as that in Bruno Solnik and Jacques
Roulet (2000). By putting these two dispersions together, the authors made a conclusion that
the market return had an important impact on funds’ performances. And consequently less
important role active management played. This paper also introduces a performance valuation
method by making adjustment to get “dispersion-corrected” alpha. Here the alpha refers to the
funds’ adjusted return over benchmark less a random tracking error. However, CAPM is
inapplicable in measuring funds’ return because of the lack of details of asset allocation in the

funds.

1.2 Purpose

There are already many articles on the importance of asset allocation in funds’ performance
measurement, but most of the articles used U.S data. In this paper, we analyze the importance
of asset allocation for the performance of Canadian funds, compared to other factors. We
contribute to the literature by presenting more results for Canadian mutual fund industry. Our
findings show that investment policy return can explain very large percent of total return for

all the three style funds.



2. Data and Methodology

2.1 Data Selection

There are about two thousand Canadian mutual funds existing. If we classify them by regions,
there are U.S equity funds, Japanese equity funds and Greater China equity funds etc. If we
classify them by segments, there are high yield fixed income funds, income trust equity funds
and money market funds etc.

In this study, we classify all the funds into three categories: equity, balanced and international.
In order to estimate and test our empirical model, we use funds’ returns data from
Morningstar and index data from Bloomberg. All the total returns are adjusted after
management expenses. To analyze the asset allocation effects, 10 years of data, starting from
May, 2000 to April, 2010, is extracted from Morningstar Canada mutual fund database. There
are 293 Canadian equity funds, 442 balanced funds and 230 international funds in the
database. We removed funds which have return history less than 10 years. The final sample
consisted of 73 Canadian equity funds, 63 Canadian balanced funds and 73 Canadian
international funds. The selected funds represent all of the Canada mutual funds in the
Morningstar universe over the past 10-year period.

Survival bias should be notified here since all the funds whose data are visible on Morningstar
and Bloomberg are “successful funds”, while failures are ignored. Thus, overly optimistic
returns or market capitalizations might be observed. However, in this paper what we consider
is the correlation between asset allocation and returns, and funds survival because of their
excellent asset allocation policy decision. In both successful funds and failure funds, what
percentage asset allocation policy and active management can explain of the returns will not
be quite different. So the survival bias does not have significant impact on our results. Exactly
speaking, we are trying to find relationship between asset allocation and returns of successful
funds in this paper.

For Canadian equity funds, portfolio segments consisted of common stocks listed on Toronto

Stock Exchange (TSX) only. For Canadian balanced funds, portfolio segments consisted of



common stocks listed on Toronto Stock Exchange (TSX), marketable bonds (both corporate
and government obligations, regardless of time to maturity) on Canadian market and cash
equivalents (i.e. 30-day and 91-day Treasury-bills issued by Canada government). For
Canadian international funds, portfolio segments consisted of common stocks listed on the
major stock exchange all over the world and cash holdings. Because normal weights for each
asset class for most selected funds are not available, we instead construct factor model to
estimate each fund’s asset allocation policy return. The details are discussed in the following
part.

The benchmarks (market return) for each fund class are chosen according to their portfolio
segments. Indices data are extracted from Bloomberg database. We use continuously
compounded return to calculate index’s monthly return.

For the Canadian equity funds, we choose the monthly return of S&P/Toronto Stock
Exchange 60 (SPTSX 60), S&P/Toronto Stock Exchange Completion Index (SPTSXM) and
S&P/Toronto Stock Exchange S&P/Toronto Stock Exchange Small-cap Index (SPTSXS) as
benchmarks. SPTSX60 consists of 60 of the largest and most liquid stocks on TSX. Most of
them are domestic and multinational industry leaders. SPTSXM and SPTSXS are
representative of mid-cap and small-cap stocks on TSX. All of the three indices are
capitalization-weighted and could represent the overall movements of common stocks on
TSX. Besides all the three indices returns above, the monthly return of Bloomberg/EFFAS
Bond Indices Canada Government with maturity of 1-3 years, 3-7 years, 7-10 years and 10
years and more and Morgan Stanley Capital International (MSCI) Emerging Markets index
are chosen for Canadian balanced funds. We used total return of 91-day Treasury-bills of
Canada Government for cash equivalents. Similar to Xiong, Ibbotson, Idzorek, and Chen
(2010), for the Canadian international funds, we have chosen seven indices: S&P 500 index,
MSCI Japan index, MSCI Canada index, MSCI Asia index (excluding Japan), MSCI UK
index, MSCI Europe index (excluding UK) and MSCI Emerging Markets index. These seven

indices could explain most of the movements of global stock markets.



2.2 Methodology

We chose three Canadian portfolio peer groups: International funds, Canadian equity funds
and balanced funds. For each of these three groups, we take the following steps to analyze

them.

2.2.1 Calculation of Policy Return

There are two alternative methods to determine the policy return of a fund.
The first way is to use the actual asset allocation of the fund at each period (it is monthly data
over a ten-year in this paper). Then calculate the weighted average return in each month by
multiplying the returns of each market in this month with the proportion of the investment the
fund invested in this market in the same month.
n
P = Z Wine X Myt + ej¢ €Y
N=1
Where P;; is the policy return of fund i at time t, Wy is the proportion of investment fund
i invested in market N at time t, My is the return of market N at time t, and e; is the part
of policy return which is affected by other market returns other than My.. e;. is assumed to
be uncorrelated with each other, and weights are obviously sum to one, that is to say,
2N=1Wine = 1.
The advantage of this method to calculate policy return is that it is more understandable, more
explicit and more objective. However, since the data on asset allocations weights of each fund
in each period is unavailable, we use an alternative approach to estimate the policy returns-the

Asset Class Factor Model.

n

Ri¢ = z bin X Fn ¢ + €t 2)
N=1

R represents the return on fund i at time t, Fy. represents the value of factor N at time t, b;y
represents the sensitivities of policy return of fund i to factor N, and e; is the factors which

are not taken into consideration as factors in this model. e;, is assumed to be uncorrelated

with each other, and sensitivities are designed to sum to one, that is to say, Y{=;bin = 1.



And the factors in this paper are simply the market returns of the major markets each kind of
funds invested in, that is, Fy¢ = Myy.

The sensitivities (b;y) are estimated by time-series regression function as below:

n-1

Rjt — My, = Z bin X (M — My ) + e 3)
N=1

Where R;; is the total return of fund i at time t, and others have the same meanings as
function (2). In this way, sensitivities are definitely sum to one, because after rearrangement
of function (3), and compared it with function (2), we can see that b;, = 1 — ¥RZ} byy.

With function (2) and function (3), we can estimate the policy return of fund i with function

(4) as follows:

n
P:= 2 bin X My ¢ 4)
N=1

2.2.2 Calculation of Weighted Market Return

Market capital weighted market return and equally weighted market return are both used in
this paper.

n
M, = 2 Wyt X M ¢ (5)
N=1

Where M, the total is weighted market return, Wy is the weighted of market N which
differentiates according to which weight method is used, My is market return of market N.

If it is equally weighted return, Wy equals 1/N; if it is market capital weighted return,

Wit = Cn/ 2N=1Cn-
2.2.3 Total Return Variations Decomposition

In this analysis, we decompose fund total return into policy return and active management
return. That is

Rit = Pt + (Rit — Pp) (6)
To determine the contribution of each part to the total fund return variations, we should

modify equation (6) as follows:



Rix = bp(Py¢) + bs(Ri_Pie) + &5 (7)
Where bp and bg are obtained by running two other time-series univariate

regressions as follows:

Rt = bp(Piy) + &1 (8)
Rit = bs(Rie—Pit) + &1 9)
Alternatively, b;p and b;g are defined as:
cov(Riq, P
| cVRin R 10
var(P;y)
coviRi, Ri; — B
— ( 1, MLt 1,t) (11)

Var(Ri’t - Pi,t)
With above calculations, contribution of policy return to the total fund return variations can

be estimated as
var(P,¢)
var(Rj)
Contribution of active management to the total fund return variations can be estimated as
var(Ri; — Piy)
R, =b’x ————~ 13
s var(R;,) (13)

And because Rp + Rg + R, = 1. (Verification of this equation is elaborated at the

Rp = bp® X (12)

end of this section) Contribution of the residual items to the total fund return variations can

also be figured out: R, =1 — Rp —R,.

2.2.4 Return Variations Decomposition (Total Return vs. Adjusted Return and

Market Return)

All steps of the analysis in this section are the same as section 2.2.3 except that the total
return is decomposed into three parts: Market return, policy return adjusted after market
return and active management return. That is:
Ri,t = M; + (Pi,t—Mt) + (Ri,t—Pi,t) (14)
After the same modification, the equation becomes
Rit = byM + bp(P;-M¢) + bs(Ri—P¢) + &5 (15)
bp, bg and by are obtained in the same way as those in 2.2.3 by running following

9



three time-series regression function:

Rit = bP(Pi,t - Mt) + &t (16)
Rit = bS(Ri,t—Pi,t) + &t (17)
Rit = by(Mp) + ¢ (18)

Contribution of policy return adjusted after market return, active management return and

market return to the total fund return variations can be estimated respectively as
Var(Pi‘t - Mt)

L2

Rp = bp” X var(R,p) (19)
L2 var(Rj — B ¢)

Ry = b” X var(R,p) (20)

, _ var(My) o

Ry = X —————
M M var(Rj¢)
And because Rp + Rg + Re + Ry = 1, contribution of the residual items to the total fund

return variations can also be figured out.
2.2.5 Adjusted Return Variations Decomposition

Different from 2.2.3 and 2.2.4, we decompose total return adjusted after market return
into two parts: policy return adjusted after market return and active management
return. (Here we do not use active management return adjusted after market return

because they are the same)
Rix — Mg = (Pe—M;) + (Ri_Pyy) (22)
After the same modification,
Rit — My = bP(Pi,t—Mt) + bS(Ri,t—Pi,t) L (23)

bp, bg are obtained in the same way as those in 2.2.3 and 2.2.4 by running following

three time-series regression function:
Rjt — M = bP(Pi,t - Mt) + &t (24)
Rjt —M; = bS(Ri,t—Pi,t) + &t (25)

Contribution of policy return adjusted after market return, active management return to the

total fund return adjusted after market return variations can be estimated respectively as

10



Var(Pi‘t - Mt)

Rp =bp?x —— 2 26
P P var(Rj¢ — My) (26)
var(Ris — P¢)
R.=blix—2n b7 27
s * “var(Rjy — My) 27)

And because Rp + Rg + R, = 1, contribution of the residual items to the total fund return

variations can also be figured out.
2.2.6 Return Variations Decomposition (Adjusted Return)

In each funds group, we do month-by month cross-section regression to illustrate the
variations of residual items, policy returns and total returns in each month of the total
ten-year period. The regression function is:
Rit =a+bP + & (28)

This regression is done for each month through all the funds in a group with a total of 120
monthly periods. Here we do not use market adjusted return because during a single month,
all the funds in the same group share the same market return, so results will be the same.

Then we calculate standard deviation of R;; and standard deviation of g;; in each single

month, plot them in a chart, and interpret the results.
2.2.7 Verification of Return Variations Decomposition Equation

Here we take equation (15) for example.
Ri¢ = byM¢ + bp(P-M¢) + bs(Ri—Py¢) + & (15)
Where by, by, and bg are regression coefficients between total return and three

components of total return respectively.
cov(R;, M)

= 29
M var(My) (29
cov(Ri, By — M
b= it Lt t) (30)
Var(Pi,t — My)

Var(Ri,t - Pi,t)
Now we take a covariance with R;; on both sides of equation (15) and obtain
cov(Ri, Rit) = bycov(Mg, R ) + bPCOV[(Pi,t—Mt)v Rl

+bscov[(Ri—Pic), Rig] + cov(ei Rir)  (32)
11



Plug equation (29), equation (30) and equation (31) in equation (32), and we can obtain

RM+RP+RS+Re:1

12



3. Results

Three sets of results are presented in this section: a time-series regression for total returns, a
time-series regression for adjusted market returns and a month-by-month cross-sectional

regression for total returns.

3.1 Estimation Results: Effectiveness of Policy Return

Using the methodology presented in the previous section, we obtain the following results.
First measure of the goodness of fit of equation (3) is the average R-squares of each of these
regression functions, which are listed below.

Table 1

Classification of
funds

International funds

Canadian equity
funds

Balanced funds

Average R-squares

0.6981

0.9059

0.8796

These high R-squares indicate that the factors we choose can explain very large portion of the
variation in returns of these funds. So, as a whole, using these factors as the components of
policy return of funds is appropriate.

However, we should still consider whether each single factor has explanatory power against

the total return. Thus, another measure we should take into consideration is the individual

significance of the factors.

Table 2

Classification of
funds

International funds

Canadian equity
funds

Balanced funds

Total number of 7 3 8
factors minus one

Average number of 4.7123 2.5342 4.5556
significant factors

Percentage of 67.32% 84.47% 56.95%

significance

13




From the table above, we can see that more than half of the coefficients are significant. So we

can make a conclusion that these regression results are reliable.

With the estimated coefficients and the actual value of factors, we can estimate reliable policy

returns to finish the following tests.

Table 3:

Factors 1-3yr 3-7yr | 7-10yr | 10yr | TSX60 | TSXM | TSX MSCI
T-bond | T-bond | T-bond and Emerging

above Market
T-bond

1-3yr 1

T-bond

3-7yr 0.91 1

T-bond

7-10 yr 0.76 0.95 1

T-bond

10yrand | 0.56 0.80 0.93 1

above

T-bond

TSX60 -0.3 -0.24 -0.16 -0.05 1

TSXM -0.24 -0.19 -0.11 0.01 0.80 1

TSX -0.3 -0.24 -0.16 -0.04 0.76 0.86 1

MSCI -0.31 -0.29 -0.26 -0.18 0.22 0.25 0.31 1

Emerging

Market

Table 3 shows the correlation between two factors for Canadian balanced funds. Moreover,

the average correlations between two factors for Canadian equity funds, Canadian balanced

funds and Canadian international funds are 0.75, 0.25 and 0.70. Multicollinearity is under

control in our factor model.

3.2 Time-series Regression on Total Returns

3.2.1 Decomposition of Total Returns in Two Components

The total return could be divided into two components: policy return and active management

return.

14




Ri,t = Pi,t + (Ri,t - Pi,t) (6)

Figure 2 Two Components of Total Returns

Active management return, Rt-Pt

Table 3 summarizes the average time-series R-squares of the two components in equation (6)
for all the 3 style funds for the 10-year period. Figure 3 plots the decomposition of total return
variations. R-squares show the average contribution of the 2 components to the total return
variations for each fund style.

Regardless of market return, asset allocation policy dominates active management, and
accounts for most of the total return variations for all the three style funds. It is especially true
for Canadian equity funds, for which asset allocation policy explains 89.45% of the total
return variation.

For international funds and balanced funds, active management has almost equal level of
explanatory power, which is around 20%. For Canadian equity funds, active management
only accounts for 11.52% of the total return variation.

The residual effect is a balancing term which makes the two components’ R-square add up to
100%. For international funds, residual effect has the highest explanatory power among the
three style funds, which is 12.04%. For Canadian equity funds, a negative residual effect

comes from negative correlation between the total return and the residual term.
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Table 4 Decomposition (Two parts) of Time-Series Total Return Variations in

Terms of Average R-squares, May 2000-April 2010

International | Canadian Equity
Average R-squares Balanced Funds
Funds Funds
Asset allocation policy:
0.6515 0.8945 0.8098
Ri.t VS. Pi,t
Active management:
0.2281 0.1152 0.1885
Ri,t VS. Ri,t'Pi,t
Residual effect 0.1204 -0.0097 0.0017
Total 1.0000 1.0000 1.0000

100%

80%

60%

40%

20%

0%

-20%

Figure 3 Decomposition (Two Parts) of Time-Series Total Return
Variations, , May 2000-April 2010

Residual effect

W Active
management:
Ri,t vs. Ri,t-Pi,t

B Asset allocation
policy:
Ri,t vs. Pi,t

International Funds Canadian Equity Funds Balanced Funds

3.2.2 Decomposition of Total Returns in Three Components

We then divide total returns into three components: market return, asset allocation policy

return adjusted after market movement and active management return.

Rjt = M¢ + (Pi,t—Mt) + (Ri,t—Pi,t) (14)

Table 4 summarizes the average time-series R-squares of the three components in equation

(14) for all the 3 style funds for the 10-year period. Figure 4 plots the decomposition of total
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return variations. R-squares show the average contribution of the three components to the
total return variations for each fund style.

Market movement dominates active management and asset allocation policy return, and
accounts for most of the total return variations for all the three style funds. It is especially true
for Canadian equity funds and balanced funds, for which market movement explains 88.13%
and 73.56% of the total return variations.

For international funds and balanced funds, asset allocation policy and active management
have almost equal level of explanatory power, which is around 20%. For Canadian equity
funds, asset allocation policy accounts for almost 50% of the total return variation.

Only for international funds, residual effect has the positive explanatory power, which is
10.61%. For both Canadian equity funds and balanced funds, residual effects have negative

explanatory power on total returns.

Table 5 Decomposition (Three parts) of Time-Series Total Return Variations

in Terms of Average R-squares, May 2000-April 2010

International | Canadian Equity
Average R-squares Balanced Funds
Funds Funds
Market movement:
0.4720 0.8813 0.7356
Ri¢ vs. M,
Asset allocation policy:
0.1938 0.4919 0.2531
Ri,t VS. Pi,t'Mt
Active management:
0.2281 0.1152 0.1885
Ri,t VS. Ri,t'Pi,t
Residual effect 0.1061 -0.4884 -0.1772
Total 1.0000 1.0000 1.0000
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Figure 4 Decomposition (Three Parts) of Time-Series Total Return
Variations, May 2000-April 2010
100% -
M Residual effect
80% -
60% - Market movement:
Ri,t vs. Mt
40% -
M Active management:
20% - Ri,t vs. Ri,t-Pi,t
0% -
International Funds Canadi Ba
-20%
-40%

3.3 Time-series Regression on Adjusted Market Returns

In this section, we remove the overall market movements from total returns and asset
allocation policy returns and divide the total returns adjusted after market returns into asset
allocation policy returns adjusted after market returns and active management returns.

Ri,t -M, = (Pi,t—Mt) + (Ri,t—Pi,t) (22)
Table 5 shows the average time-series R-squares of the two components in equation (14) for
all the 3 style funds for the 10-year period. Figure 5 plots the average R-squares of each
component.
For Canadian equity funds, asset allocation policy adjusted after market return explains 32.71%
of total return adjusted after market return. Active management accounts for 62.22%. For the
balanced funds, asset allocation policy adjusted market return and active management explain
43.63% and 57.07% respectively. For international funds, policy adjusted after market return
and active management account for 78.92% and 20.21%. For all the three style funds, residual

effect has little impact on total return adjusted after market movement.
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Table 6 Decomposition of Time-Series Adjusted Market Return Variations in Terms of

Average R-squares, May 2000-April 2010

International | Canadian Equity
Average R-squares Balanced Funds
Funds Funds
Asset allocation policy:
0.7892 0.3271 0.4363
Rir-M vs. Pi-M;
Active management:
0.2021 0.6222 0.5707
Ri,t'Mt VS. Ri,t'Pi,t
Residual effect 0.0087 0.0507 -0.0070
Total 1.0000 1.0000 1.0000

Figure 5 Decomposition of Time-Series Excess market Return Variations,
May 2000-April 2010
100% -
i Residual effect
80% -
60% -
B Active
40% - management:
Ri,t-Mt vs. Ri,t-
Pi,t
20% -
0% -
International Funds  Canadian Equity Funds Balanced Funds
-20%

3.4 Cross-sectional Regression on Total Returns

We run the regression month by month for each fund. The regression equation is:

Rit =a+bP + &
Figure 6 - Figure 8 summarize the results of the 120 cross-sectional analyses for Canadian
equity funds from May 2000 to April 2010.

Fund dispersion is the standard deviation of cross-sectional fund total returns R;.. Residual
19



error is the standard deviation of the regression error &;,. Figure 6 - Figure 8 show that
residual errors are relatively stable, which implies that the factor models to estimate the asset
allocation policy return is effective.

Figure 6- Figure 8 show that, during the internet bubble from 1999 to 2001, the volatility of
the market made the dispersion wider for all the three style funds. During the financial crisis

from 2007 to 2009, the dispersion became wider again.

. Figure 6 Rolling Cross-Sectional Regression Results for Canadian
: % Equity Funds, May 2000—April 2010
4.5
4 I = Canadian
Equity Fund
3.5 dispersion
3
2.5 = Residual
2 i Error
1.5 +
1 .
0.5
0 .

Figure 7 Rolling Cross-Sectional Regression Results for Balanced
% Funds, May 2000-April 2010
3
= Balanced
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2
A e Residual
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Figure 8 Rolling Cross-Sectional Regression Results for International

% Funds, May 2000-April 2010
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4. Conclusion

The main purpose of our study is to identify and prove the importance of asset allocation in
the performance of Canadian funds with different investment styles. As stated in the literature
review section, there is evidence that although asset allocation seems to be able to explain
more than eighty percent or even ninety percent of the variance of performance, once the
volatility of market returns is removed, asset allocation does not have an such an important
effect on total returns. We notice that all these opinions are based on data of funds within U.S.

In this paper, we are intended to find out whether these arguments make sense in Canada.

4.1 Time-series Regression on Total Returns

4.1.1 Decomposition of Total Returns in Two Components

Firstly, total return (Ri,t) is divided into two parts: policy return (Pi,t) and active portfolio
management return (Ri,t-Pi,t). We find that return from asset allocation policy dominates
return form active management and residual effect. Although return from asset allocation
policy in international funds has lower explanatory power (65.15%) compared to that in
Canadian equity funds (89.45%) and balanced funds (80.98%), it is significantly more
considerable than active management. This result confirms the most well-known argument
that investment policy return can explain very large percent of total return (Brinson, Hood,
and Beebower 1986; Brinson, Singer and Beehower 1991).

The lower explanatory power of asset allocation in international funds is not by accident. We
suggest three reasons for this result. (1) In Canadian equity and balanced funds, investment
focuses on equities and securities traded within Canada. There should be high positive
correlations between the returns of these equities and securities. In contrast, in international
funds, the returns in different national markets have much smaller correlations. (2) In the
calculation of policy return, we use market returns from various security markets, this

estimation might make market returns seem to have a greater impact than the actual situation.
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(3) We do not exclude the impact of market return from asset allocation policy return, which
is also one of the most significant drawbacks of this method. If we view these three factors as
a whole, it is not surprising that in Canadian equity funds and balanced funds, asset allocation

policy is more important than that in international funds.

4.1.2 Decomposition of Total Returns in Three Components

As some literatures emphasize the dominant market return, we would like to identify the
importance of market returns in our case. So in this step total return (Ri,t) is divided into three
parts: market return (M), policy return adjusted after market return (Pi,t-M,) and active
portfolio management return (Ri,t-Pi,t). Our finding confirms this argument. In international
funds, Canadian equity funds and balanced funds, market movements explain 47.2%, 88.13%
and 73.56% of the total returns of these three categories of funds respectively. This result is
also consistent with our analysis in the section above, that is, market movement is more
important when analyzing Canadian equity and balanced funds. The explanation of this
phenomenon is the same as the reason for the extremely high explanatory power of total asset
allocation policy return in Canadian equity funds and balanced funds.

Asset allocation policy returns adjusted after market returns together with market returns take
dominance over active management returns. However, we also notice that once market return
is removed from the asset allocation policy return, active management will have an
approximately equal level of importance as asset allocation policy. This finding is reasonable,
because we can see that the returns of different funds in a certain period differentiated with
each other significantly, even though these funds are in a same peer group, which means that
they face the same market return. This difference can be explained by different level and
guality of active management, as we can see that active management accounts for about
twenty percent in each peer group.

Although market movement has been removed from policy returns, this model has another
drawback. That is, the RHS of this equation is the total return of the funds, while LHS of this

equation consists of asset allocation policy return adjusted after market return. It is not an
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appropriate measurement. Here we do not notice the inconsistency of active management
return because this return is calculated by subtracting asset allocation policy return from total
return. If we consider using adjusted return, both minuend and subtrahend should less the

market return. As a result, the modified active management return will not change.

4.1.3 Decomposition of Adjusted Returns in Two Components

We have stated the inconsistency problem of the three-part model. In order to get a more
reasonable result, we modify that model by dividing total return adjusted after market return
(Rit- M) into asset allocation policy return adjusted after market return (P;;- M) and active
management return (R;; - P;;). Here we also do not consider using active management return
adjusted after market return, and the reason has already been stated above.

Since we have already showed the evidence of the dominant position of market movement in
determining total return, we now do not consider market return and focus on the adjusted
returns. The results are mixed and there could be several interpretations. In international funds,
asset allocation policies explain 78.92% of total adjusted return, which is much greater than
that of active management (20.21%). However, in decomposition of returns of Canadian
equity funds and balanced funds, Active management is the main determinants. If we put the
funds in these three peer groups together, for simplification, we take average of these
percentages; get an explanatory power of 51.75% for asset allocation policy return adjusted
after market return, and 46.50% for active management return. In this simplified situation,
asset allocation policy and active management have the same importance. This finding
confirms the conclusion made when total return is divided into three parts.

We want to go further to find the reason for the difference between International funds and
other two categories of funds, as we have done in the former two sections. We notice that
before the subtracting of market return from total return, asset allocation policy plays a
relatively less important role in international funds than that in other two kinds of funds. In
contrast, after the remove of market impact, asset allocation policy dominates active
management in international funds. Firstly, this reversion is mainly caused by market return.

In the former section, we can see that in Canadian equity funds and balanced funds, market
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movement explains as large as 88.13% and 73.56%, while only 47.20% in international funds.
The reason for this result has been stated. That is to say, returns of Canadian equity funds and
balanced funds are more closely correlated with relative market performance. This argument
can also be verified by review the results of these three time-series regressions. In the first
decomposition style, both total return and asset allocation policy return include market return;
in the second decomposition style, total return remains the same, while asset allocation policy
return is measured exclude from market return; in the third decomposition style, both total
return and asset allocation policy are subtracted by market return. Following this logical
progress, we can see that in Canadian equity funds and balanced funds, the importance of
asset allocation policy is declining. This can be explained simply by the following statement:
as market impact is removed gradually, the asset allocation policy return of funds whose
policy return is more closely correlated with market return will experience a declining
explanatory power. In contrast, in international funds, which are less affected by market
returns (because the different national markets are less correlated with each other, so these
markets as a whole should have a smaller positive correlation coefficient), asset allocation
policy might be more important if market returns are totally removed from total returns and
asset allocation policy returns. Secondly, there is an intuitive explanation. International funds
are investing in markets in different countries. The trends in these markets are quite different.
So the choice of which markets to invest in is extremely important. However, Canadian equity
funds focus on Canadian equity markets, in which security prices almost move together,
consequently less important asset allocation policy and more important active management.
Balanced funds invest in both kinds of markets, so we can see the average R-squares of

balanced funds are always between those of international funds and Canadian equity funds.

4.2 Cross-section Analysis

In time-series analysis, we have made conclusion that asset allocation policy has the same
level of explanatory power as that of active management, although not all the same to funds

of different investment styles. Cross-section analysis has already controlled for market impact,
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because all the funds within a same peer group face the same market return in a certain period.
Generally speaking, month-by-month cross-section analysis gives us similar conclusion.

There are some other highlight features when doing cross-section analysis. In Figure 6, 7 and
8, we observed wide dispersion in two periods: from 2000 to 2001 and from 2008 to 2009,
which is in accordance with previous studies. The reason for the wide dispersion in the first
period is the internet bubble, and the reason for the second period is subprime mortgage crisis.
The dispersion between these two periods is lower but still in a high level. These high
volatilities tell us the importance of active management, since even in a same fund active
management would lead to very different total returns. In our study, we contribute the great
volatilities firstly to great dispersions of the returns of these cross-section funds, and secondly

to economic events.
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Appendices

Appendix I: Cross-Sectional R-squares For Three Style Funds

Rolling Cross-Sectional R-Squares for Canadian Equity Funds,
May 2000-April 2010
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Appendix I1: Distribution of R-squares For Three Style Funds
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Appendix I11: Return Dispersion and Residual Error Summary

Standard Dispersion of

Standard deviation of

Date Canadian equity funds (%) residual term (%)
May-00 2.6658 1.4499
Jun-00 4.0034 2.9346
Jul-00 1.1609 1.1575
Aug-00 1.7112 1.2726
Sep-00 3.2085 1.6308
Oct-00 2.5816 1.6808
Nov-00 3.7059 1.5216
Dec-00 2.093 1.4427
Jan-01 2.44 1.8549
Feb-01 4.4106 1.6489
Mar-01 2.2305 1.1227
Apr-01 1.4931 1.4547
May-01 1.1086 0.9556
Jun-01 1.6562 1.3469
Jul-01 1.0353 0.8854
Aug-01 1.463 1.0628
Sep-01 1.4065 1.1008
Oct-01 1.2573 1.2508
Nov-01 1.594 1.2377
Dec-01 0.9255 0.8529
Jan-02 1.082 0.8391
Feb-02 1.2584 0.8213
Mar-02 0.7616 0.6376
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Apr-02 1.2897 0.9023
May-02 1.2882 1.0237
Jun-02 1.2546 1.1075
Jul-02 0.8678 0.8
Aug-02 1.1681 1.1567
Sep-02 1.4664 1.3691
Oct-02 1.71 1.5914
Nov-02 1.8275 1.5564
Dec-02 1.2964 1.2307
Jan-03 0.6529 0.6452
Feb-03 0.7396 0.7396
Mar-03 0.7646 0.7537
Apr-03 1.0856 1.067
May-03 0.7708 0.6616
Jun-03 0.6754 0.6693
Jul-03 1.1436 1.1327
Aug-03 0.8579 0.8093
Sep-03 0.8531 0.8523
Oct-03 0.9582 0.9504
Nov-03 0.704 0.6911
Dec-03 0.8884 0.8404
Jan-04 1.9007 1.472
Feb-04 0.5515 0.5505
Mar-04 1.0042 0.7887
Apr-04 1.3887 1.2911
May-04 1.0332 1.0241
Jun-04 0.6637 0.6625
Jul-04 0.9902 0.9718
Aug-04 0.5665 0.5026
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Sep-04 1.342 1.2546
Oct-04 0.7488 0.6939
Nov-04 121 1.0592
Dec-04 0.8749 0.8093
Jan-05 0.7173 0.6067
Feb-05 1.1945 1.1069
Mar-05 0.9248 0.7692
Apr-05 1.1589 0.8614
May-05 0.9139 0.8846
Jun-05 0.528 0.4971
Jul-05 0.9831 0.9542
Aug-05 1.1515 1.1292
Sep-05 1.0682 0.9331
Oct-05 0.5923 0.5718
Nov-05 0.882 0.8466
Dec-05 0.6361 0.6035
Jan-06 1.5248 1.1996
Feb-06 1.1358 0.8845
Mar-06 1.3053 1.2825
Apr-06 0.756 0.7541
May-06 0.7142 0.7121
Jun-06 0.7954 0.7681
Jul-06 0.5327 0.5299
Aug-06 0.7337 0.7117
Sep-06 1.2299 1.0072
Oct-06 1.1358 1.1336
Nov-06 1.1993 1.1942
Dec-06 0.7694 0.7675
Jan-07 0.7626 0.7033
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Feb-07 0.6867 0.6842
Mar-07 0.5513 0.5446
Apr-07 0.7198 0.7185
May-07 1.279 1.2386
Jun-07 0.6324 0.5837
Jul-07 0.9662 0.8483
Aug-07 1.0478 0.9748
Sep-07 0.9552 0.9411
Oct-07 1.3114 1.2864
Nov-07 0.9175 0.8765
Dec-07 0.9168 0.9087
Jan-08 1.0102 1.0033
Feb-08 1.4944 1.479
Mar-08 1.339 1.0138
Apr-08 1.3934 1.3181
May-08 1.5524 1.3678
Jun-08 2.0231 1.7044
Jul-08 1.3644 1.0463
Aug-08 0.96 0.8085
Sep-08 2.4792 1.4513
Oct-08 1.9917 1.3347
Nov-08 1.5917 1.575
Dec-08 1.2393 1.1341
Jan-09 1.3302 1.2387
Feb-09 0.9083 0.8955
Mar-09 0.93 0.9109
Apr-09 2.4864 2.3981
May-09 1.367 1.0972
Jun-09 1.2328 1.1461
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Jul-09 0.972 0.9595
Aug-09 1.0026 0.7519
Sep-09 0.7382 0.6811
Oct-09 0.5857 0.5515
Nov-09 0.9392 0.7935
Dec-09 1.1402 1.1218
Jan-10 0.8114 0.6891
Feb-10 0.7306 0.5913
Mar-10 0.6227 0.6101
Apr-10 0.8237 0.8211
Standard Dispersion of Standard deviation of residual
Date balanced funds (%) term (%)
May-00 1.327 1.0999
Jun-00 1.6712 1.1015
Jul-00 1.0383 0.8138
Aug-00 1.3497 0.7965
Sep-00 1.8755 1.1383
Oct-00 1.6143 0.9566
Nov-00 1.9348 0.9282
Dec-00 1.3717 0.9701
Jan-01 1.093 0.9735
Feb-01 2.6294 0.9303
Mar-01 1.3139 0.7137
Apr-01 1.2202 0.9386
May-01 0.9102 0.7478
Jun-01 1.1396 0.6645
Jul-01 0.7284 0.6186
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Aug-01 1.1834 0.6586
Sep-01 1.6553 0.9883
Oct-01 0.8255 0.7266
Nov-01 1.3425 0.7808
Dec-01 0.9141 0.5665
Jan-02 0.8069 0.6523
Feb-02 0.9391 0.7683
Mar-02 1.0731 0.6216
Apr-02 1.0005 0.6838
May-02 1.112 0.8493
Jun-02 1.2341 0.8648
Jul-02 1.3248 0.5961
Aug-02 0.7197 0.6372
Sep-02 1.7206 1.0497
Oct-02 1.0457 0.8299
Nov-02 1.2482 0.9188
Dec-02 0.7619 0.4843
Jan-03 0.8338 0.8299
Feb-03 0.797 0.6788
Mar-03 0.7757 0.6528
Apr-03 0.688 0.5984
May-03 0.5239 0.328
Jun-03 0.6698 0.6013
Jul-03 1.0488 0.8518
Aug-03 1.2711 0.9634
Sep-03 0.7313 0.6059
Oct-03 1.3817 0.8515
Nov-03 0.5516 0.4062
Dec-03 0.849 0.72
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Jan-04 0.8906 0.8373
Feb-04 0.5796 0.4613
Mar-04 0.7369 0.4765
Apr-04 0.7872 0.6622
May-04 0.5998 0.5583
Jun-04 0.4961 0.4955
Jul-04 0.8496 0.833
Aug-04 0.5303 0.3671
Sep-04 1.0202 0.6756
Oct-04 0.5036 0.5

Nov-04 0.8543 0.5031
Dec-04 0.6353 0.5782
Jan-05 0.4567 0.4131
Feb-05 1.055 0.6085
Mar-05 0.5727 0.4874
Apr-05 0.8832 0.5499
May-05 0.6271 0.6088
Jun-05 0.5556 0.5462
Jul-05 1.0722 0.6117
Aug-05 0.5822 0.5679
Sep-05 0.9181 0.6938
Oct-05 0.8849 0.7128
Nov-05 0.8338 0.6432
Dec-05 0.5561 0.3123
Jan-06 1.326 0.7586
Feb-06 0.7277 0.6783
Mar-06 0.8667 0.4492
Apr-06 0.5109 0.394
May-06 0.9667 0.7827
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Jun-06 0.444 0.4382
Jul-06 0.3917 0.3902
Aug-06 0.5669 0.5667
Sep-06 0.8781 0.7013
Oct-06 0.9788 0.5923
Nov-06 0.8612 0.6923
Dec-06 0.5775 0.518
Jan-07 0.6637 0.6309
Feb-07 0.4618 0.4446
Mar-07 0.4428 0.4001
Apr-07 0.4954 0.293
May-07 0.8787 0.5872
Jun-07 0.3168 0.3123
Jul-07 0.6226 0.6205
Aug-07 0.8285 0.5777
Sep-07 0.894 0.8336
Oct-07 1.1765 0.9794
Nov-07 1.3145 0.8047
Dec-07 0.7133 0.6964
Jan-08 1.2822 0.7966
Feb-08 0.9298 0.6795
Mar-08 0.8963 0.8627
Apr-08 0.8946 0.5955
May-08 0.9335 0.4557
Jun-08 1.5348 1.4964
Jul-08 1.6041 0.8976
Aug-08 0.7554 0.7516
Sep-08 2.2743 0.7171
Oct-08 2.259 0.8457

38




Nov-08 1.5793 1.0711
Dec-08 0.932 0.8183
Jan-09 1.2311 1.1775
Feb-09 1.2577 1.1143
Mar-09 1.2576 0.9431
Apr-09 1.7138 1.301
May-09 1.9335 1.2096
Jun-09 0.901 0.7201
Jul-09 0.9462 0.8274
Aug-09 0.6417 0.6372
Sep-09 0.7762 0.3787
Oct-09 0.7135 0.7038
Nov-09 0.7261 0.5101
Dec-09 0.893 0.5575
Jan-10 1.1262 0.7893
Feb-10 0.792 0.6056
Mar-10 0.856 0.5677
Apr-10 0.5203 0.4807
Standard Dispersion of  |Standard deviation of residual term
Date international funds (%) (%)
May-00 2.0422 1.5168
Jun-00 4.3534 1.7841
Jul-00 2.5375 1.5048
Aug-00 2.3438 1.9996
Sep-00 2.8797 2.3774
Oct-00 1.8757 1.7662
Nov-00 1.5823 1.5063
Dec-00 2.1368 1.7383
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Jan-01 2.2685 1.3351
Feb-01 2.5284 1.4062
Mar-01 3.0479 1.5953
Apr-01 1.5936 1.1694
May-01 2.1565 1.8898
Jun-01 2.974 15518
Jul-01 1.2974 1.0543
Aug-01 1.2576 1.1839
Sep-01 1.8226 1.3719
Oct-01 1.3339 1.0376
Nov-01 1.0471 0.8556
Dec-01 1.8026 1.187
Jan-02 2.1624 15931
Feb-02 1.1899 1.1366
Mar-02 2.0854 1.4543
Apr-02 1.1189 1.0629
May-02 2.0803 1.6051
Jun-02 1.4166 1.3496
Jul-02 1.1624 1.0678
Aug-02 2.1641 15371
Sep-02 1.2041 1.1396
Oct-02 1.6263 1.6167
Nov-02 1.7815 1.2849
Dec-02 1.1099 0.8873
Jan-03 2.1696 1.2765
Feb-03 1.8332 1.5013
Mar-03 1.7047 1.6277
Apr-03 1.6339 1.1322
May-03 1.1723 0.9593
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Jun-03 1.5554 1.5246
Jul-03 1.3587 1.1846
Aug-03 1.7849 1.4105
Sep-03 1.0782 1.0543
Oct-03 1.0597 1.0003
Nov-03 1.7864 1.4002
Dec-03 1.7641 1.4282
Jan-04 1.1918 1.167
Feb-04 1.3384 1.2058
Mar-04 0.89 0.8264
Apr-04 1.3022 1.2808
May-04 1.052 1.0023
Jun-04 0.6655 0.6083
Jul-04 1.1495 0.7651
Aug-04 1.5645 1.078
Sep-04 0.7267 0.7113
Oct-04 0.8084 0.7947
Nov-04 1.0339 0.9226
Dec-04 0.8574 0.7845
Jan-05 1.0875 0.8151
Feb-05 1.1335 1.1237
Mar-05 0.9766 0.8828
Apr-05 0.7065 0.7014
May-05 0.7395 0.7207
Jun-05 1.1389 0.8107
Jul-05 1.022 0.8907
Aug-05 1.1127 0.9347
Sep-05 1.1409 1.1367
Oct-05 0.862 0.8229
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Nov-05 0.8692 0.6631
Dec-05 1.0194 0.7218
Jan-06 1.7112 0.9771
Feb-06 1.0175 0.7946
Mar-06 1.1957 0.9154
Apr-06 1.2914 0.7605
May-06 1.3031 0.7348
Jun-06 0.7556 0.7267
Jul-06 0.8919 0.8496
Aug-06 0.9279 0.7338
Sep-06 1.2224 0.8552
Oct-06 0.8073 0.7922
Nov-06 0.9568 0.9173
Dec-06 0.7542 0.7541
Jan-07 0.9799 0.6722
Feb-07 0.8629 0.7944
Mar-07 1.046 0.8544
Apr-07 0.9972 0.837
May-07 0.8264 0.6982
Jun-07 0.9163 0.8552
Jul-07 0.7906 0.7477
Aug-07 0.6912 0.6912
Sep-07 1.0535 0.9883
Oct-07 1.0228 0.8637
Nov-07 1.1965 0.7916
Dec-07 0.9937 0.6297
Jan-08 1.4029 1.3271
Feb-08 1.4516 0.9888
Mar-08 1.568 1.4323
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Apr-08 1.1561 1.0762
May-08 1.972 1.3405
Jun-08 1.8434 1.1062
Jul-08 1.8207 1.5753
Aug-08 1.499 1.3947
Sep-08 0.9564 0.8903
Oct-08 1.6708 1.5466
Nov-08 1.5133 1.1299
Dec-08 2.2445 1.7019
Jan-09 2.3419 1.5133
Feb-09 3.0524 2.0058
Mar-09 1.7535 1.6579
Apr-09 1.664 1.389
May-09 1.3492 1.2933
Jun-09 1.8118 1.7739
Jul-09 2.1363 1.8746
Aug-09 2.3309 2.3196
Sep-09 2.6737 1.7364
Oct-09 1.2463 1.1584
Nov-09 1.3559 1.1648
Dec-09 1.2065 0.9812
Jan-10 1.3089 0.9641
Feb-10 0.9245 0.9087
Mar-10 1.2443 0.9371
Apr-10 0.9872 0.9674
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