
4. Empirical Results 

4.1 The correlation between factors and returns 

We use the following thirteen factors to evaluate the performance of mutual 

funds. 

(1) Total net asset and Net Asset Value (NAV)1. NAV represents mutual funds’ net 

value per unit. The net value per unit is based on investing target, such as 

stocks or bonds. NAV will fluctuate according to the stock market condition.  

(2) Turnover rate per month2. It refers to the period of time the fund portfolio 

holdings update frequency. The high turnover rate of the Fund said that their 

mode of operation more positive, but the pursuit of short-term access to 

investment costs will increase. Low turnover rate of the fund is more stable. 

(3) The ratio of the amount of purchase and net asset (purchase ratio), and the 

ratio of the amount of redemption and net asset (redemption ratio) 

(4) Standard error3, Beta, Sharpe ratio, Treynor index, 12-month information 

                                                 
1 NAV is mutual fund’s total net asset divide the amount of outstanding mutual funds. The formula is 
as following: 

Mutual Fund's Total Asset - Mutual Fund's Total LiabilityNAV=
The Amount of Mutual Funds Outstanding

 

2 Turnover rate per month include purchased turnover rate per month and sold turnover rate per month.  
3 Standard error (σm) evaluates the volatility of returns, and it is a common risk indicator. If the 

standard is higher, it represents the larger difference between high returns and low returns. Its formula 

is as following: 
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ratio 4  (including rough and detailed category), and the length of fund’s 

founded days. 

 

In Table I, we can realize the correlation and t-ratio between these factors and 

monthly return. 

 

Table I 
Summary Statistics form January 2004 to December 2006 
Factors Correlation Beta t-ratio 

NAV -0.002 0.035 1.259 
Total Net Asset 0.019 0.014 .924 

Purchased Turnover 0.019 0.097 2.398 
Sold Turnover -0.026 -0.160 -3.882 

Purchased Ratio 0.094 0.006 .312 
Redemption Ratio 0.064 0.009 .580 

Standard Error 0.098 0.365 2.909 
Beta 0.112 -0.222 -1.958 

Sharpe Ratio 0.135 0.989 3.412 
Treynor Index 0.002 -0.907 -3.020 

                                                                                                                                            
Rn is the number of month, Ri is the return in month i, and  is the average return. 

4 Information ratio is the return of mutual fund minus the totally average return of the same category, 

and divided by the difference between the return and average return of standard error. According to 

SITCA (Securities Investment Trust & Consulting Association of R.O.C), the information ratio is 

classified as two parts: rough and detailed. Rough classification classifies mutual funds into domestic 

stocks, transnational investment, debt and equity balance; detailed classification classifies mutual funds 

into listed stocks, technological stocks, Small and medium-sized stocks , value-based stocks, general 

stocks. The formula is as following: 
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Rit is the return, and Rbt is the average return in the same classification. 
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Information Ratio(1) 0.145 -0.081 -1.212 
Information Ratio(2) 0.135 0.078 1.764 

Length of founded 
days 

0.002 0.010 0.596 

*Information ratio (1) is the rough classification, and information ratio (2), is the 

detailed classification. 

 

Information ratio is found to be positively correlated with monthly return. 

According to Robertson (2000) and Merikas, Merikas, and Sorros (2005), they all 

claim that information ratio have influential effect with returns. It is consistent with 

our results.

We can find several evaluating indicators, such as Sharpe ratio, Treynor index, 

beta, and standard error would be positively correlated with monthly return. 

According to Treynor (1965), Sharpe (1966), and Jensen (1968), we know these 

factors are positively correlated with returns by their study and formula. 

Regarding turnover, high turnover implies that the manager operates more 

actively; on the other hand, low turnover implies steadier operation of fund 

management. However, the performance of mutual fund will be lower if turnover is 

too high, because of high transaction costs. We show that the relationship between 

turnover and return is not significant. Ippolito (1989) claim that turnover is not 

significantly correlated with returns; however, Moskowitz and Grinblatt (1999) show 

that the returns will be higher if the turnovers of mutual funds are higher. In our 

results, we show that the result is more consistent with the study of Ippolito (1989). 
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Moreover, we find that the purchased turnover is positively correlated with monthly 

return, but the sold turnover is opposite. 

Total net asset reflects the mutual fund’s size. We find that total net asset is 

positively correlated with monthly return; however, it is not significant. Banz (1981), 

Gallagher (1988), and Indro, Jiang, Hu, and Lee (1999) claim the existence of size 

effect; however, Roll (1981), Blume, and Stambaugh (1983) do not assert it. In 

Taiwan mutual funds market, for these arguments, we accept that the size effect in 

Taiwan mutual funds market does not exist apparently. Net asset value (NAV) is 

mutual fund’s total market value subtracted by its liability, such as expense to fund 

manager. In Taiwan fund market through 2004 to 2006, we find that the NAV is little 

negative, but not significant correlated with monthly return. According to Moskowitz 

and Grinblatt (1999), the returns of mutual funds with low NAV will be higher. It is 

consistent with this study in Taiwan mutual funds market. 

The length of fund’s founded days is weakly correlated with return. We let the 

day be digitized, and if the founded date is earlier, the number is smaller. According to 

Chevalier and Ellison (1999), they find that the older managers have worse 

performance than younger manager. Therefore, our result is consistent with Chevalier 

and Ellison (1999) .The result shows a positive relationship; however, because of its 

low t-ratio, we consider the length of funds may be not as correlative as management 
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performance in Taiwan market. 

Finally, we use the ratio of the amount of purchase and net asset (purchase ratio), 

and the ratio of the amount of redemption and net asset (redemption ratio) to realize 

how about one mutual fund’s situation of purchased and redemption. If the purchase 

ratio is high, it means that the mutual fund is expected to be an outperforming one; if 

the redemption ratio is high, it means that the investors perceive that the mutual fund 

will go down and transform their capitals from mutual funds to cash. Our empirical 

results show that the purchased ratio is positively correlated with return and 

redemption ratio is negative correlated. 

 

4.2 Classified by the CART 

So far, we have examined the relationship of monthly return and these thirteen 

factors in a single-variable framework. But because explaining return in terms of 

single factor is difficult, if not impossible, we turn now to applying a multivariate 

framework. Therefore, we apply a nonparametric technique, the Classification and 

Regression Trees (CART), to explain the relationships between monthly return and 

these factors. 

In our empirical analysis, we use the data from 2004 to 2006 to build trees, and 

we choose three terminal nodes which have the best average returns to be the 
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classification rule of outperforming mutual funds. Similarly, we choose terminal 

nodes which have the worst or negative average returns to be the classification rule of 

underperforming mutual funds. In Figure 4.2.1, it is the classification tree built by 

data of all three years. We choose node 22, node 12, and node 13 as the best three 

terminal nodes; we will choose node 15 as the worst terminal node. The node 22, for 

example, has average return of 6.9% and includes 90 samples. Its classification rule is 

that the standard error is not less than 23.83; NAV is less than 9.78; redemption rate is 

less than 0.122; Sharpe ratio is not less than 0.346. In this result of three years, we 

find that the best performance means the lower the NAV and redemption rate, the 

higher the returns; the higher the standard error and Sharpe ratio, the higher returns. 
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Figure 4.2.1 

 

Then, we use the classification rule to classify the outperforming mutual funds 

and underperforming mutual funds, and calculate its spread to verify the trees’ 

precision. In Table II, the spread is 5.645% in 2004, and the average rate of return of 

outperforming mutual funds is 2.825%; the average rate of return of underperforming 

mutual funds is -2.81928%. It is a significant difference of returns in this 

classification rule. In Figure 4.2.2, we will choose node 19, node 17, and node 16 as 

outperforming mutual funds. The classification rule of node 19 is that Sharpe ratio is 

 26



less than 0.391 and not less than 0.253; standard error is not less than 24.31; beta is 

not less than 0.788. The classification rule of node 17 is that Sharpe ratio is less than 

0.253; standard error is not less than 24.31; beta is not less than 0.788; information 

ratio (rough category) is less than 0.024. The classification rule of node 16 is that 

standard error is less than 24.31; beta is not less than 0.788; information ratio 

(detailed category) is not less than 0.191; total net asset is not less than 502080.5. 

Moreover, we will choose node 3, node 23, and node 26 as underperforming mutual 

funds. The classification rule of node 3 is that information ratio (rough category) is 

less than -0.567; beta is less than 0.788. The classification rule of node 23 is that 

information ratio (rough category) is not less than -0.567 and less than 0.417; NAV is 

not less than12.975; redemption ratio is less than 0.142; beta is less than 0.788. The 

classification rule of node 26 is that purchase turnover is not less than 26.805; total 

net asset is less than 502080.5; information ratio (detailed category) is not less than 

0.191; standard error is less than 24.310; beta is not less than 0.788. 

 

Table II 
CART results in 2004 

Month Outperforming Underperforming Spreads 
Jan. 8.246% 8.415% -0.169% 
Feb. 3.725% 3.303% 0.421% 
Mar. -0.273% -1.327% 1.054% 
Apr. -2.982% -2.897% -0.085% 
May -4.012% -4.921% 0.909% 
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Jun. -3.853% -7.689% 3.835% 
Jul. -3.498% -7.767% 4.268% 

Aug. 6.338% 6.806% -0.468% 
Sep. 3.042% 1.633% 1.409% 
Oct. -1.977% -3.729% 1.752% 
Nov. 1.271% 0.095% 1.175% 
Dec. 5.018% 5.018% 0% 
2004 2.825% -2.819% 5.645% 

 

 

Figure 4.2.2 

 

In 2005, in Table III, we show that its spread is 10.334%, the average rate of 

return of outperforming mutual funds is 6.409%, and the average rate of return of 
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underperforming mutual funds is -3.924%. In Figure 4.2.3, we will choose node 14, 

node 28, and node 10 as the outperforming mutual funds. The classification rule of 

node 14 is that Sharpe ratio is not less than 0.396; standard error is less than 19.388; 

beta is not less than 1.188. The classification rule of node 28 is that information ratio 

(rough category) is less than 0.098; Sharpe ratio is less than 0.396 and not less than 

0.233; standard error is not less than 18.410; beta is less than 1.2715. The 

classification rule of node 10 is that Sharpe ratio is less than 0.396 and not less than 

0.214; beta is less than 1.2715. Moreover, we will choose node 26 as underperforming 

mutual funds. The classification rule of node 26 is that Sharpe ratio is less than 0.396 

and not less than 0.233; standard error is not less than 19.366; information ratio 

(rough category) is not less than 0.098; beta is less than 1.2715. 

 

Table III 
CART results in 2005 

Month Outperforming Underperforming Spreads 
Jan. -0.938% 0% -0.938% 
Feb. 2.470% 0% 2.470% 
Mar. -1.255% 0% -1.255% 
Apr. 3.897% -3.672% 7.569% 
May 1.967% 6.416% -4.448% 
Jun. 2.654% 3.429% -0.775% 
Jul. 7.390% 0% 7.390% 
Aug. 0.948% -5.457% 6.405% 
Sep. 5.177% 5.282% -0.105% 
Oct. -2.941% -7.649% 4.708% 
Nov. 10.851% 0% 10.851% 
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Dec. 5.018% 5.018% 0% 
2005 6.409% -3.924% 10.334% 

 

 

Figure 4.2.3 

 

In 2006, Table IV shows that there is 7.123% spread , the average rate of return 

of outperforming mutual funds is 3.271%, and the average rate of return of 

underperforming mutual funds is -3.852%. In Figure 4.2.4, we will choose node 22, 

node 18, and node 29 as the outperforming mutual funds. The classification rule of 
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node 22 is that Sharpe ratio is not less than 0.552; Treynor index is less than 5.838; 

information ratio (rough category) is not less than -0.042; redemption ratio is not less 

than 0.071; standard error is less than 31.3018. The classification rule of node 18 is 

that information ratio (rough category) is not less than -0.374; sold turnover is not less 

than 38.555; information ratio (category) is not less than -0.042; redemption ratio is 

less than 0.071; standard error is less than 27.638. The classification rule of node 29 is 

that information ratio (detailed category) is less than 0.473; Treynor index is less than 

5.838; information ratio (rough category) is not less than -0.042; Sharpe ratio is not 

less than 0.552; redemption ratio is not less than 0.071; standard error is less than 

22.776 and not less than 31.301. Moreover, we will choose node 5, node 14, and node 

11 as underperforming mutual funds. The classification rule of node 5 is that Sharpe 

ratio is less than 0.344; standard error is not less than 31.302. The classification rule 

of node 14 is that purchase ratio is not less than 0.048; redemption ratio is less than 

0.071; standard error is less than 31.302 and not less than 27.638. The classification 

rule of node 11 is that purchase ratio is less than 0.048; redemption ratio is less than 

0.071; standard error is less than 31.302 and not less than 27.638. 

 

Table IV 
CART results in 2006 

Month Outperforming Underperforming Spreads 
Jan. -1.273% -2.877% 1.603% 
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Feb. 0.278% -0.845% 1.124% 
Mar. 7.443% 3.998% 3.445% 
Apr. 6.838% 6.332% 0.506% 
May -2.812% -4.114% 1.301% 
Jun. -6.376% -9.462% 3.085% 
Jul. -0.645% -0.443% -0.202% 
Aug. 6.785% 5.537% 1.247% 
Sep. 2.579% 2.873% -0.293% 
Oct. -0.163% -0.908% 0.744% 
Nov. 5.875% 8.506% -2.631% 
Dec. 6.487% 0% 6.487% 
2006 3.271% -3.852% 7.123% 

 

 

Figure 4.2.4 
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Finally, we use data of all three years to classify the performance, in Table V, its 

spread is 4.106899%, and there are 4.546727% average return classified as 

outperformed mutual funds, and 0.439828% as underperformed mutual funds. The 

classification rule has been discussed as above in Figure 4.2.1. 

 

Table V 
CART results in Three Years 

Month Outperforming Underperforming Spreads 
2004 1.646% -0.773% 2.419% 
2005 9.382% 3.287% 6.095% 
2006 3.633% 1.128% 2.505% 
Total 4.546% 0.439% 4.106% 

 

In these results, we can discover that CART is useful to classify outperforming 

and underperforming mutual funds. Moreover, it is a stable evaluating tool when we 

observe each spread. Besides 2005, in 2004, 2006, and all three years, the spreads 

between outperforming and underperforming mutual funds is between 4% and 7%. 

Therefore, we can use trees built by these thirteen factors to predict and verify the 

mutual funds’ performance. 

Moreover, according to these factors, we find that the Sharpe ratio, information 

ratio (rough and detailed), beta, and standard error are used frequently in the 

classification rules when we would like to get outperforming mutual funds. Therefore, 

these factors are crucial when we select outperforming mutual funds. 
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4.3 Empirical in predictive capability 

Because the built trees are steady enough according to previous results, we use 

two kinds of data to verify its accuracy and predictive capability. One is form January 

2006 to November 2006 as learning sample to build a tree, and we use the data in 

December 2006 as testing sample to select outperforming mutual funds by the 

classification rule of tree. Therefore, we would like to use the classification rules to 

select outperforming funds, and compose of them to be fund of funds.  

In Figure 4.3.1, we build one tree and get the classification rule. We will choose 

node 33, node 32, and node 46 as the outperforming mutual funds. These 

classification rules are as following. Node 33 is that information ratio is less than 

0.597; standard error is less than 31.302 and not less than 16.961; Sharpe ratio is not 

less than 0.553; redemption ratio is not less than 0.071; Treynor index is not less than 

1.456. Node 32 is that NAV is not less than 15.905; beta is not less than 1.490; Sharpe 

ratio is less than 0.553; redemption ratio is not less than 0.071; Treynor index is not 

less than 1.456; standard error is less than 31.302. Node 46 is that information ratio is 

not less than 0.427; beta is less than 1.236; the length of fund’s founded days is lee 

than 37385; standard error is less than 29.658; Sharpe ratio is less than 0.553; 

redemption ratio is not less than 0.071; Treynor index is not less than 1.456. Therefore, 
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we use these three classification rules to pick mutual funds in December 2006. After 

holding one month, in January 2007, we evaluate these mutual funds’ real 

performance to verify whether the classification rule is predictive or not.  

 

 

Figure 4.3.1 
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In Table VI, we pick 34 mutual funds by the classification rule by learning 

sample from January 2006 to November 2006. In the third column, we can find the 

average rate of return, 0.068%, after holding one month. Although it is not a good 

performance; however, the total equity mutual funds’ average return is -0.027% in 

January 2007. Moreover, in the forth column, it represents the mutual funds’ 

performance rank. There are 12 mutual funds we select ranked as top ten, and it 

means that we can pick several mutual funds with better performance by the tree and 

classification rule. 

 

Table VI 
Prediction 1 

Use the data from January 2006 to November 2006 to be the learning sample to 
build the classification tree, and select the mutual funds in December 2006. After 
holding one month, verify its real performance. 
   The average return of all equity mutual funds in January 2007 is -0.027%, and the 
average return of high-tech mutual funds is 0.259% 

Fund Name Return in 
December 

2006 

Real return in 
January 2007 

Rank Investing 
Target 

TIIM Concept Fund 5.355% 0.782% 14 Stock 
Capital OTC Fund 5.672% 0.618% 4 Stock 

Fuhwa II Fund 3.744% -0.390% 43 Stock 
Mega Mega Fund 4.508% -3.019% 82 Stock 

Primasia Hi-Tech Fund 3.800% -1.588% 33 High-Tech
HSBC Taiwan 

Electronics Fund 
1.484% -0.987% 26 High-Tech

PCA High-Tech Fund 4.236% 3.036% 3 High-Tech
PCA India Fund 2.757% 3.398% 2 Stock 
Invesco Taiwan 2.488% 3.136% 2 High-Tech
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Technology Fund 
Dresdner Technology 

DAM Fund 
-1.230% 2.629% 5 High-Tech

ADAM Global Emerging 
Markets Fund 

4.922% 1.662% 2 Stock 

THE RSIT Digital Fund 8.872% -1.528% 31 High-Tech
Truswell Pegasus Fund 3.621% -0.511% 46 Stock 

Far Eastern Alliance 
Global Material & 

Energy Fund 

1.340% -0.864% 30 Power 

Fubon Technology Fund 6.318% -0.614% 21 High-Tech
Grand Cathay Hi-Tech 

Fund 
1.408% 1.242% 10 High-Tech

Sunrise Vision Fund 2.534% -0.079% 32 Stock 
ING Taiwan High Tech 

Fund 
4.343% 0.452% 17 High-Tech

ING Taiwan Small Cap 
Fund 

3.45% -0.441% 14 Small size 

ING Thailand Fund -6.310% 1.603% 3 Stock 
KGI Nova Fund 6.692% -3.795% 19 Small size 

Polaris High 
Performance Fund 

6.620% -2.618% 78 Stock 

Polaris Silicon Valley 
Fund 

6.349% 0.471% 16 High-Tech

Polaris Small-Medium 
Cap Fund 

5.291% -0.050% 11 Small size 

Prudential Financial 
Asia-Pacific Fund 

3.275% 2.351% 3 Stock 

Prudential Financial 
Taiwan Enterprise Fund 

5.537% -0.469% 4 Stock 

Prudential Financial 
Global Bio-Health Fund 

-2.967% 3.510% 3 Stock 

Prudential Financial 
Global Small & Mid Cap 

Fund 

2.891% 1.505% 15 Small size 

Transcend High-Tech 
Fund 

5.511% -4.477% 35 High-Tech
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Shinkong Great China 
Fund 

8.458% -3.800% 87 Stock 

Union Knowledge 
Industry Fund 

5.388% -2.180% 75 Stock 

Hua Nan Vision Tech 
Fund 

7.440% 0.837% 13 High-Tech

FGIT International 
Trade Equity Fund 

9.828% 0.321% 24 Stock 

FGIT Global Growth 
Equity Fund 

3.240% 2.186% 9 Stock 

Average 4.025% 0.068% 23.882 -- 

 

The other one is from January 2006 to December 2006 as learning sample, and 

data in January 2007 as testing sample. The tree is showed in previous result, Figure 

4.2.4. Therefore, we can use its classification rule5 to pick mutual funds to compose 

of fund of funds. 

As mentioned above, in Table VII, we select 19 mutual funds by the 

classification rule from learning sample of January 2006 to December 2006. In the 

third column, the average rate of return is 4.652%, after holding one month. The real 

rate of return is 3.215% in February 2007. It also represents significantly 

outperforming. Therefore, we can use CART to build trees and use its classification 

                                                 
5 The classification rule of node 22 is that Sharpe ratio is not less than 0.552; Treynor index is less than 
5.838; information ratio (rough category) is not less than -0.042; redemption ratio is not less than 0.071; 
standard error is less than 31.3018. The classification rule of node 18 is that information ratio (rough 
category) is not less than -0.374; sold turnover is not less than 38.555; information ratio (category) is 
not less than -0.042; redemption ratio is less than 0.071; standard error is less than 27.638. The 
classification rule of node 29 is that information ratio (detailed category) is less than 0.473; Treynor 
index is less than 5.838; information ratio (rough category) is not less than -0.042; Sharpe ratio is not 
less than 0.552; redemption ratio is not less than 0.071; standard error is less than 22.776 and not less 
than 31.301. 
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rules to pick mutual funds, and then form into fund of funds. 

 

Table IV 
Prediction 2 

Use the data from January 2006 to December 2006 to be the learning sample to 
build the classification tree, and select the mutual funds in January 2007. After 
holding one month, verify its real performance. 
   The average return of all equity mutual funds in February 2007 is 3.215%, and the 
average return of high-tech mutual funds is 3.863% 

Fund Name Return in 
December 

2006 

Real return in 
January 2007 

Rank Investing 
Target 

FGIT Duo Yuan Equity 
Fund 2.402% 6.549% 13 Stock 

Shinkong Fu-Kuei Fund -1.401% 4.409% 37 Stock 
Capital Small and 

Medium Cap. Fund -1.767% 5.627% 6 Small size 
Dah-Fa Fund -3.335% 3.224% 64 Stock 

Capital OTC Fund 0.618% 6.787% 3 Stock 
Mega Mega Fund -3.019% 3.469% 59 Stock 

Primasia Baoli Fund -0.684% 3.103% 67 Stock 
Paradigm Small Capital 

Fund 8.994% 5.296% 7 Small size 
Truswell IC Fund 0.205% 4.312% 14 High-Tech 

Truswell Grand Dollar 
Growth Fund -1.626% 3.471% 58 Stock 

Grand Cathay Fund -3.010% 6.935% 10 Stock 
NITC Value Fund -2.248% 4.080% 2 Stock 

UPAMC OTC Fund -1.350% 3.715% 6 Stock 
IBT Ta-Chong Equity 

Fund -1.998% 4.689% 30 Stock 
TIIM Action Fund -0.323% 4.860% 26 Stock 

Transcend Prosperity 
Fund -4.778% 4.8% 27 Stock 

Shinkong MSCI -0.656% 0.660% 97 Stock 
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Constituent Stock Fund 
Union Knowledge 

Industry Fund -2.180% 5.073% 22 Stock 
FGIT OTC Equity Fund -3.361% 7.329% 1 Stock 

Average -1.027% 4.652% 28.894 -- 
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