
CHAPTER III
M E T H O D O L O G IE S

3.1 Availability of Data
3.1.1 NAV and TNA data
This dataset contains the monthly and weekly Net Asset Value or NAV per unit 

and Total Net Asset value or TNA of Thai public equity funds existing from June 2000 to 
August 2004. The data is courtesy of The Association of Investment Companies (AIMC). 
The NAVs per unit is used for calculating monthly net returns of funds and standard 
deviations of weekly net returns of funds. The basic statistics of this dataset are 
discussed in a later chapter.

3.1.2 Fund flow data
This dataset contains the monthly inflow, outflow, and net flows of every equity 

fund under the scope of my study from June 2000 to August 2004. The data is courtesy 
of The Securities and Exchange Commission (SEC) and is downloadable from its 
website.

3.1.3 Expense ratio data
This dataset is available but must be manually procured from the database at 

The Securities and Exchange Commission (SEC). The data is annualized in the form of 
mutual funds annual reports. Monthly data is calculated by pro-rata of each month’s 
TNAs. The SEC holds data on all public equity funds dating from present back to before 
June 2000 which is the beginning of the time span that would be covered in this study.

3.1.4 Fund companies shareholding/management structure
Obtained by observing each individual mutual fund company. Used to 

determine whether a mutual fund management company is an affiliate of a commercial
bank or not.
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3.1.5 Other data
Stock market returns obtained from The stock Exchange of Thailand (SET) and 

from Thomson Datastream. Risk free rate (I used the Bank of Thailand's 14-day 
repurchase or REPO rate) obtained from the table of statistics, Bank of Thailand, other 
related data obtained from reliable data sources as SET, SEC, AIMC, Bank of Thailand, 
Thomson Datastream, and Reuters.

3.2 Elypotheses
Hypothesis 1 Funds with superior returns track record can attract investors better than 

other funds in the following year.
Hypothesis 2 Funds with low expense ratio attracts customers better than funds with 

high expense ratios.
Hypothesis 3 A Fund Company that is an affiliate of a bank has an advantage เท 

attracting customers better than other funds by using their bank’s 
customer base.

Hypothesis 4 The level of inflow/outflows deteriorates the fund's performance in the 
following year.

Hypothesis 5 Following the flow of money creates abnormal returns in investing in 
funds.

Hypothesis 6 The level of gross flows impact fund performance
Hypothesis 1 Investors have timing skills, investing and divesting in funds at the right 

time.
Hypothesis 8 Market returns are positively correlated with aggregate flows into funds

3.3 Methodologies
3.3.1 Relationships between fund flows and fund characteristics : Sirri and 

Tufano (1998)
Use reference of Sirri and Tufano (1998)‘s analysis but remove fund objective 

since our scope already limits to non-specific equity funds.
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F L O W ,,  = a ,  +  p Retum R e t u r n v _x + P RiskllnessR i s k i n e s s  1,_ 1+ / 3Expens05E x p e n s e s  1M 
+ p  LogTNALogTNA, 1 + e„

-  ( 8 )

W here FLOW i,t represents the net pe rcen tage  grow th in fund i in pe riod  t. 

Return .,.1 represen ts net return on NAV from  period t-1. R iskiness 11,.1 represen ts the  

standard  devia tions of monthly net returns . LogTNA 1,.1 is the size o f fund  in the  previous  

period as a contro l 1 re flec ting the fa c t tha t an equa l do lla r flow  w ill have a larger 
percen tage  im pac t on smalle r funds.

This p rov ides the observation fo r severa l re la tionsh ips.

3.3.1.1 Relationship to fund returns

This is to test whether the positive returns in the previous pe riod  exh ib its in 

s ign ifican t pos itive  flows fo r the fo llow ing period . It is to observe  w he the r investo rs make  
use of p revious fund return information and a r e  more likely to buy funds tha t show  

positive return and sell funds that show  negative return. The bas ic m ode l is to  test the  
raw returns o f the p revious period t-1.

Then test whether investors are soph is tica ted  as to choose funds in invest based  
on previous yea r’s a lpha from  CAI'M 1-fac to r m ode l, Fama- 
French 3 -fac to r model, and Carhart 4 -fac to r model. Use the same model (8) bu t rep lace  

pReturn R Qturn, 1̂  w ith the respective  a lpha , namely p  0,CAPMaCAPMit_x fo r the CAPM 1- 

fa c to r model, Pr,FfaFF,,^ fo r the Fama-French 3 -fac to r model, and PaCarharta(^ar^art ท-\ 
fo r the Carhart 4 -fac to r model. A lso try raw returns w ith fu rthe r period lags o f t-2 and t-3  

to test w he ther investor reaction is based on a longe r observa tion tim efram e.

3.3.1.2 Relationship to fund expense ratio

One im portan t cha racte ris tic  o f each mutual fund is the d iffe rence  in 

m anagem ent fees or other fees such as trustee  fees between d iffe ren t funds. This  
hypothesis questions the assum ption on investo r behav io r whe ther an investo r’s



1 5

dec is ion  to invest or rather not to invest in a mutual fund w ou ld  ge t im pac ted  from the 

fu n d ’s expense ratio or the fees tha t the funds cha rge  from  investors. An investor m ight 

pre fe r funds w ith low expense ratio as they do not an tic ipa te  supe rio r pe rfo rm ance in 

h igher expense funds and wou ld  ra ther save cost resu lting in h ighe r re turns in a lower 

expense fund . O r an investor m igh t p re fe r funds w ith h igh expense ratio from  the be lie f 

tha t a fund tha t charges h igher fees is m anaged by a h ighe r sk illed  m anager wh ich the  

superio r pe rfo rm ance de live red wou ld  well ou twe igh h ighe r fees.

3.3.1.3 Relationship to fund size

The cha racte ris tic  o f size exam ines whether investors p re fe r to invest in funds  

with la rge  asset under m anagem ent o r small asset unde r m anagem ent. The size is 
m easured by the fund ’s beg inn ing  Total Net Assets (TNA) fo r each period . The 

loga rithm ic o f the TNA is used fo r the regression.

3.3.1.4 Relationship to fund riskiness

The smoothness or riskiness of returns is ano the r va riab le  tha t investors cou ld  
use as a crite ria  in se lecting funds. U nder the CAPM model, a risk averse investor wou ld  
seek fo r the less risky fund while  ob ta in ing  the same return, o r w ou ld  requ ire a h igher  

return fo r a more risky investment. This wou ld  test w he the r investors in equ ity  funds also 

d isp re fe r risk.

3.3.1.5 Relationship to returns of funds under management of the fund company

Then there is the question w he the r investors con s id e r funds as each ind iv idua l 

fund  or as a whole fam ily o f funds, as in a com pany tha t m anages mutual funds. 
Investors m igh t recogn ize that one com pany has good  repu ta tion  as a good  perform ing  

fund  and w ou ld  be w illing to invest in o the r funds unde r the sam e com pany as well. The  
investor m igh t focus less on each ind iv idua l fund 's  past pe rfo rm ance  but ra ther on the  

total past perform ance of all funds m anaged by the com pany . Exam ine th is question by



track ing  w he ther Funds Com panies w ith superio r re turns tra ck  record  can a ttrac t 

investors be tte r than other Fund Com panies in the fo llow ing  year.

From m odel (8), rep lace  net returns on each s ing le  fund w ith net returns  

com b ined  fo r all funds of a fund com pany. There are two ways o f de fin ing  a fund  

com pany ’s net returns. One is by w e igh ting  the pe rfo rm ance  o f all funds m anaged by  

tha t com pany equa lly . Two is by we igh ting  by va lue o f asse t unde r m anagem en t o f each  

fund  w ith in the com pany.

3.3.2 Relationship between fund flow and portfolios of fund return

Ano the r w ay o f looking at it instead o f s tra igh t regress ion in m odel (8) is by  

d iv id ing  returns into dec ile  portfo lios. 10 Portfo lios o f funds are c rea ted  by g roup ing  
funds by each fund 's  return fo r the previous month into dec ile  rankings. A  com parison  
between the top  dec ile  portfo lio and the bottom  dec ile  portfo lio  is conduc ted , 
reca lib ra ting  month ly acco rd ing  to p revious returns, to see w he ther funds tha t a ttra c t top  

money flow  ou tperfo rm ed funds w ith bottom  mono;/ flows.

3.3.3 Commercial banks attracting flews

Am ong the fourteen mutual fund m anagem ent com pan ies w ith equ ity  funds  

with in the scope  o f th is study, seven are affilia tes o f local com m erc ia l banks. The  
ob jec tive  o f th is is to exam ine whe ther mutual fund  custom ers are bank custom ers  
getting  referral to invest in equ ity funds as an a lte rnative to fixed  depos its  in the cu rren t 

low in terest rate situation. Banks wou ld  in troduce the ir cus tom ers to a mutual fund  

com pany that is the ir a ffilia te ra ther than to o the r funds. Some banks even opera te  as a 
selling agen t to the ir a ffilia te ’s funds.

A  dum m y variab le  o f BANK is used เท d iv id ing  fund  com pan ies into com pan ies  
affilia ted w ith com m erc ia l banks and com pan ies w h ich  are not.

F L O W  11 =  a  1 + P BankB A N K  +  p Reh1m R e t u r n ,,1,.1 + p RtskinessR i s k i n e s s 1' 1..1 
+  P E Xp e n SeS E x p e n s e s ,  1_1 +  P Los,m AL o g T N A l t _x + e 11

1 6

-  (9)
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3.3.4 Relationships between fund returns and fund flow characteristics

Turn to the o ther s ide of equation (8), w he ther ล fund w h ich  in the past yea r has 

a ttracted ล supe rio r characte ris tics o f flows w ou ld  genera te  supe rio r net re turns when  
com pared to o the r funds.

3.3.4.1 Relationships to net flows

The fund m anager cannot remain id le as the flow  o f cash fo rces the m anager to 

make a move เท ad jus ting  the portfo lio. Superio r net returns caused by in flows can be a 

result of m anagers fu rther investing the new  m oney in the ir favorite  s tocks . It is like  
investing on momentum  strategy. In ferior net re turns from outflows are exp la ined  by the  

same basis, having to sell the ir be tte r pe rfo rm ing  stocks to pay fo r the redem ptions . The  

size e ffect also com e into p lay as inflows cause the size o f the fund to g row  larger.

R e  t u r n  11 = a 1 +  p , 1 0 w  F L O W  11 1 + [ i R1skmasR is k in e s s  11_x + E x p e n s e s  i t _1 +  เ3 10gJ, ,4 L o g T N A , + e „

—  (10)
First tes t w ith  raw fund returns as the return variab le . Then tes t aga in s t a return  

benckm ark to ob tian  excess return ove r benchm ark by using raw return less market 
return as the return variab le

3.3.4.2 Relationships to gross flows

When mutual fund investors o rde r in flow  or ou tflow  to funds, the fund m anager 

must ad jus t his portfo lio  to optim ize the cash level. There are costs invo lved wh ich  wou ld  

be passed on to flow -crea ting  investors in the  form  of load fees. The m agn itude  o f load  

fees varies เท each fund. If load fees are cons ide red  substan tia l, th is cou ld  create  

abnorm al re turns fo r o ther long-term  fund  un it ho lders who wou ld  bene fit from  load fees  
flow ing into the funds TNA. However, if load fees are too low the o the r fund holders  

m ight have the ir wea lth extracted by the more active  fund unit trade rs  w h ich  each  
add itiona l flow  w ou ld  lower the returns fo r the long-term  buy and ho ld un it ho lders.
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R e t u r n , ,  =  a ,  +  p GrossFlmf i r o s s F l o w ,  1 +  P FL0 w  F L O W ,  1_ 1 +  P R,skinessR  i s k i n e s s i t _,

+  p E x p e n s e s E x p e n s e s ^  1 + P L0g m t L o g T N A l i 1 +  e  11

W here G rossF low it represents the gross flows (inflows + outflows) เท fund i เท period t. 

Return jt_1 represents net return on NAV from  period t-1

3.3.5 Performance of New Money Portfolios

This s tudy uses three d iffe rent m ethods in estim ating pe rfo rm ance  o f new m oney  
portfo lios.

--(11)

3.3.5.1 Estimated by Simple Grouping Method

The s im p le  approach is to create  a zero investm ent portfo lio  by ho ld ing long  
position in funds w ith FLOW in the top  dec ile  and ho ld ing  a short position in funds w ith  

FLOW in the bottom  decile . 10 Portfo lios o f funds are crea ted  by g roup ing  funds by  

each fund 's  money flow  into dec ile  rankings. S pec ifica lly  I ca lcu la te :

1Returnt = Return (top FLOW) 4.1 - Return (bottom  FLOW) 4.1 — (12)

and measure whether th is zero investment portfo lio  has positive  returns.

3.3.5.2 Estimated by Portfolio regression method : Zheng (1999)

Zheng (1999)‘s Portfolio Regression* 2 method com pares the returns and risk-ad justed  

returns o f d iffe rent trad ing  stra teg ies. The fo llow ing  portfo lios are cons truc ted

Since flow data is not available right away at the end of each month, normally data becomes available at a certain time lag after 
the actual flows take place, I shall test that by learning flow data after certain time lags and following those flows can still make abnormal 
returns. Replace t-1 with t-n where ท = number of months lag time

2 This approach is free of look-ahead survivorship bias because it does not require that the fund survive for a longer period of 
time in order to be included in this test. But the drawback is that it does not take into account that portfolio compositions and their risk 
characteristics are time-varying.



co rrespond ing  to investm ent stra teg ies based on past new m oney flow  (new ly  

invested money) signals. The portfo lios are read justed every 3 months.

Portfolio 1 : Equally in all ava ilab le funds.

Portfolio 2: เท all ava ilab le  funds and w e igh ted  by fu n d s ’ cu rren t TNA

P o r t f o l i o  3 : E q u a l ly  เก a l l  a v a i l a b le  f u n d s  w i t h  p o s i t i v e  n e w  m o n e y  c a s h  f l o w .

Portfolio 4: Equally in all ava ilab le funds w ith nega tive  new m oney cash flow.

Portfolio 5: เท all ava ilab le funds w ith pos itive  new m oney cash flow  and  

w e igh ted  by funds ' new money.

Portfolio 6: เท all ava ilab le funds w ith negative new m oney cash flow  and  
w e igh ted  by funds ’ new money.

Portfolio 7: Equally in all ava ilab le funds w ith above -m ed ian  new m oney cash flow

Portfolio 8: Equally in all ava ilab le funds w ith be low -m ed ian  new m oney cash flow

Portfolios 3 th rough 8 are referred to as new m oney portfo lios. Portfo lios 3, 5, 
and 7 as positive portfo lios and 0 0 !นolios 4, 6, and 8 as nega tive  portfo lios. D ifference  

between Portfolios (3  ~ 4), (5 -  6), and (7 -  8) are the d iffe rence  be tween positive  and  
negative portfo lios.

For the Portfo lio regression approach , ca lcu la te  a tim e-series o f raw  returns for 

each o f the e igh t portfo lios and perform  OLS regress ions to estim ate portfo lio  fac to r  

load ings and the (X 11 c tp3 measures from the fo llow ing regressions:

Rpt ~  Rft — a p,\ +  Pp,\ (R mt ~ R ft) +  ept (13/

Rpt ~  Rft =  a  p,3 +  pP.ÎRMRF RMRF 1 +  p  p3smSM B 1 + p p3 HM11HML1 + ept (14)

where R 1 = the rate o f return o f portfo lio p in month f, Rft = the risk-free in terest rate in 
month f, Rmt = the rate o f return of the market in month f, RMRFt = the excess market 
return in month t, SMB1 = the rate o f return on the m im ick ing  portfo lio  fo r the com m on  
size fac to r in s tock returns in month t, HMLt = the rate o f return on the m im ick ing

1 9
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portfo lio fo r the com m on book-to-m arket equ ity  fa c to r in s tock returns in month t, 
otp 1and OCp3 are the abnorm al returns of the co rrespond ing  fac to r m odel, p  = fac to r 
load ings o f the co rrespond ing  factors.

3.3.5.3 Estimated by Fund regression method : Gruber (1996)

There is anothe r m ethod, the Fund Regression method, wh ich is ab le to p ic k  up the fund  

variations th rough  tim e ye t it suffers from  look-ahead surv ivo rsh ip  b ias. Here, the ot is 
measured ind iv idua lly  fo r each and every fund, then filte red and ave raged  out 

acco rd ing  to each po rtfo lios ’ investm ent s tra teg ies. I cons truc t 8 portfo lios  

co rrespond ing  to investment s tra teg ies based  on past new money flow  (new ly invested  
money) s igna ls as I d id  in the prev ious ly m entioned Portfolio regression app roach .

Rน -  R ft =  « น  + A u  (Rท,, -  R f t )  +  e a -  (15)

R it -  R ft =  a i,3 +  P i'ÎRMRf R M R F ,  T ! +  P iJHMl H M L ,  +  e  11 ( I 6)

where Rit = the rate o f return of fund / in month t

To eva luate the perform ance of the trad ing  stra teg ies, I use the  fo llow ing  
d iffe rent m easures o f returns and risk-ad justed  returns.

1. Raw Returns

2. Excess return over the market : Ru -  Rm1
3. Abno rm a l return from the s ing le  fa c to r model

Rน ~ Rft =  a ! +  A 1 (Rท,/ -  Rft ) + e 1, —  (17)

4. Abnorm a l return from the Fama-French fa c to r model

R i t  ~  R f t  =  a i  +  P r m r f  R M R F t  +  P s m b S M B ,  +  P H M I H M L 1 +  e  11 - ( 1 8 )
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3.3.6 Aggregate investor timing skill

This takes a look at the agg rega te  level o f all mutual fund investors whe ther 
investors in mutual funds are be tte r o r worse off try ing to  tim e the market when  

com pared  to the buy and hold stra tegy.

Note tha t the purpose o f th is experim en t is to ge t a v iew  o f agg rega te  mutual fund  

investments. เท reality, the buy-sell o rde rs com e from each d iffe ren t ind iv idua l and  
therefore cou ld  not be in terpre ted as tim ing  skill of any ind iv idua l. Each investor has 

h is /her own d iffe ren t investment horizon and m agn itude . M ovem ents in the oppos ite  

d irec tions o f w h ich  are com ing from a d iffe ren t ind iv idua l are a lso net o ff o f each other. 
เท o rde r to exp lo re  ind iv idua l investor tim ing  skill, one must be ab le  to ob ta in  data on 

each in d iv id ua l’s trad ing  patterns.

3.3.6.1 Buy-Sell vs. Hold observation
This is a s im p le  observation app roach  that in a g iven pe riod  o f time, w he the r or 

not agg rega te  investors are be tte r o ff w ith  the ir actua l tim ing  o f investing and d ivesting  
o f funds com pared  w ith the returns o f ju s t ho ld ing the fund un it w h ich  is equa l to the  
grow th in NAV.

From the four years of data ava ilab le , measure sam p les o f m u ltip le  num bers of 
ro lling tw o-year horizons and the total fou r-yea r horizon.

Units o f funds ou tstand ing in open -end  funds are ca lcu la ted  by TNA/NAV. 
Month ly net in flow /outflows or shares issued /redeem ed can rep lica te  a buy-se ll portfo lio . 
Measure w he the r an active buy-sell s tra tegy to time the m arket o r a hold s tra tegy  

genera tes a h igher return to investors in mutual funds in the longe r run. The buy-sell 
position represen ts market tim ing of agg rega te  investors as TNA represen ts the position  
of investm ent tha t agg rega te  investors have in mutual funds a ltoge the r3.

Hold = Ending NAV / Beg inn ing NAV —  (19)

3 This represents mutual fund investors at the aggregate level. It is not possible of measuring flow and market timing activities of a particular 
group of investors from this perspective.
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Buy-Sell = £  (T N /\+1 -TN A , - FLOW 1) — (20)

,N V .------------------

To test th is hypothesis , a com parison  is m ade be tween the market tim ing  
investors using the Buy-Sell s tra tegy and the Hold s tra tegy investo r w he ther the tim ing  
investor can earn superio r return.

3.3.6.2 Treynor-Mazuy (1966) approach

r j ,l+ 1 = «  j + P / m , »+l +  Y j r m , t + \  +  e , y + 1 —  ( 2 1  )

Use Treynor-M azuy (1966)’s model in measuring m anage rs ’ ab ilities to p red ic t 

market moves. Instead o f m easuring m anagers who time the stocks, measure investors  
as a who le  who time the m anagers o f funds they invest in.

W here j  represen t each fund, positive oc show  that investors have skill in tim ing the  
mutual fund  market

3.3.7 Indicator to market sentiment

3.3.7.1 Aggregate flows as sentiment indicator

Looking in from  the m acro pe rspec tive  o f the entire  fund  com m un ity  ra ther than 
the s ing le  fund level, w he ther net agg rega te  inflows to mutual funds represen t market 

sentiment? Use the W arther (1995) method to test a corre la tion  o f s tock  market returns  
and flows into equ ity mutual funds.

M a rk e t R e tu rn 1 = a  + P FWWF L O W t + e 1

—  ( 2 2 )



3.3.7.2 Unexpected flows as sentiment indicator
W arther (1995) was ab le  to separa te  flows into e xpec ted  and unexpec ted  flows. 

Expected flows are p red ic ted  from  the lagg ing  re la tionsh ip  to flows เท the previous  

months. เท W arther's test sam ple , he found re la tionsh ip  o f expec ted  flow  s ign ifican t up 

to the th ird month lag time. So he used the th ird A u to -reg ress ive  lag, AR(3) tim e-series  

lag as expec ted  flows. U nexpected  flows are the tota l flows less expec ted  flows. First 
test w he ther the lags show  s ign ificance  w h ich  can be used to p red ic t e xpec ted  flow . If 

there is no Auto -regress ive lag term  tha t can de te rm ine  expec ted  flow , on ly a 

re la tionsh ip o f market returns to total agg rega te  flow  as in equation (22) is tes tab le . But if 

Auto -reg ress ive  lags show  tha t there is expec ted  flow , then separa te  out a re la tionsh ip  
of market returns to unexpected  flow  as in equation (23).

M arket Re turn, = a  + PErpec1edFkmExpectedFlow 1 + PUnExpec1edf 10 JJnF xpectedF low  1 + e,

2 3

—  (23)
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