
CHAPTER 4
RESEARCH DESIGN

4.1 Introduction

The m ain objective o f this study is to  investigate the effects o f year 1999 
changes in Thai accounting standards on value relevance o f  accounting infonnation. This study 
examines the effects o f  changes in accounting standards on value relevance o f earnings, whether 
the new accounting items in income statement are value relevant information, and how the 
inclusion o f new accounting items in income statement affects the value relevance o f earnings. In 
addition to accounting items in income statement, the effects o f  changes in accounting standards 
on value relevance o f the balance sheet items will be also studied. The ๖ฟ ance sheet items 
exam ined are total assets, property, plant and equipment, investm ent in securities,and other assets.

The main research methodology used to investigate value relevance o f 
accounting information is to run the regression model o f  the relationship between returns (or 
stock’s price) and earnings (or other accounting information). The val ue relevance o f earnings (or 
other accounting information) is measured by the slope coefficients and adjusted R2 from the 
regression models. This is consistent with Collins and Kothari (1989) and Brown et al. (1999). 
They indicate that the inference regarding the value relevance o f accounting information is based 
on the significance o f slope coefficient and the explanatory pow er (R2). For the investigation of 
effects o f  changes in the accounting standards on value relevance o f accounting infonnation, the 
significance o f slope coefficients o f interaction term  between accounting variables and the 
dummy variable (which used to partition firms into before and after the changes in accounting 
standards) will be examined.

4.2 Sample Selection

The sample o f this study should meet all following requirements:

1. The sample composes o f  the listed companies o f  the Stock Exchange o f 
Thailand (SET) in the period during the first quarter o f  year 1997 to the second quarter o f year 
2001 (total 18 quarters).
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2. The sample does not include the firms in financial institution industry. They 
are the firms in banking, finance and securities, and insurance industry. The reasons are as 
follows.

The components o f assets and liabilities in balance sheet are much different from 
the firms in m anufacturing industry. For example, investments in securities o f banking firms are 
divided into securities for trading and securities for investment. Investments in securities for 
insurance firm s are divided into bonds, stocks, and debentures in balance sheet. In addition, the 
classification o f  accounting items in income statement are also different from the firms in 
manufacturing industry. For example, accounting items are classified into interest revenue, non­
interest revenue, interest expense, and non-interest expense for banking firms.

In addition, the firms in financial institution sectors are subject to various capital 
and regulatory requirements administered by the Bank o f Thailand (BOT). Under the capital 
adequacy guidelines and the regulatory framework for prom pt corrective action, they must 
identify specific guidelines that involve quantitative m easurements o f assets, liabilities and certain 
off-balance sheet items as calculated in accordance with regulatory accounting practice.

3. The firm s’ financial statements which are non-December year-ended are 
deleted from the sample. That is, financial statements which do not end at M arch for the first 
quarter, June for the second quarter, and September for the third quarter and December for the 
fourth quarter or yearly data are excluded.

4. The sample includes the operative firms in the period both before and after the 
changes in accounting standards. If the firms are delisted from the Stock Exchange o f Thailand 
before the changes in accounting standards (delisted in year 1997 or 1998), they will be excluded 
from the sample.

M oreover, i f  firms have the numbers o f  observations less than 4 consecutive 
quarters both before and after the changes in accounting standards, they will be also excluded 
from the sample. For example, firms A is a new listed company at the end o f year 1998; so there 
is only one quarter o f  financial statement for firm A before the changes in accounting standards. 
Firm A is excluded from the sample. Firm B is delisted at the m iddle o f year 1999, so there are
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only 2 quarters o f financial statements for firm B after the changes in accounting standards. Finn 
B is not in the sample.

5. The firms that adopt TAS No. 34 (Accounting for Troubled Debt 
Restructurings) in the third or fourth quarter o f  year 1998 are deleted from the sample. TAS 
No. 34 becomes operative for financial statements covering periods ending on or after 30 
September 1998, which is mandated before other new accounting standards. This study’s 
objective is to investigate the effects o f changes in accounting standards and the adoption of new 
accounting conceptual framework in year 1999. Thus, the firms, which have gains/losses on TDR 
in income statements for the third quarter and fourth quarter in year 1998, will be deleted from the 
sample.

6. The firms that are affected by the changes in the accounting standards in year 
2000 and 2001 are deleted from the sample. The data used in the analyses includes the financial 
statements in the year 2000 and 2001 in which some firms are affected by the adoption of new 
accounting standards that operative beginning on or after 1 January 2000 (TAS No. 41-48) and 1 
January 2001 (TAS No. 49). From the comparison between the TAS No. 41-49 and the old ones 
(see APPENDIX B), the main differences are on goodwill accounting practice, accounting for 
joint ventures, and changes in the definition o f parent and subsidiary company.

I f  the companies have the direct impact from either one topic stated above, these 
firms will be deleted from the sample.

4.3 Data Sources

The data used in the analyses and their sources are summarized as follows.

The stock returns and stock prices are taken from Data Stream database.
The financial statements information such as earnings, components o f earnings, 

total assets, and other balance sheet items is extracted from the I-SIMS (Integrated-SET 
Information Management System) CDs and Listed Company Info CDs issued by The Stock 
Exchange o f Thailand (SET). I-SIMS CDs provide financial data from the first quarter o f  year 
1997 to the first quarter o f  year 1998. Listed Company Info CDs contain the financial data from 
the second quarter of year 1998 to the second quarter o f  year 2001.
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The dates which the listed companies send their financial statements to the Stock 
Exchange o f Thailand are collected from the section o f news in I-STMS CDs and Listed Company 
Info CDs. However, the dates o f sending Q 1/1997 financial statements to the SET are not 
contained in I-SIM S CDs and Listed Company Info CDs. So they are m anually collected from 
SET Daily News.

4.4 Research Methodology

In this section, the research m ethodology is divided into the m ain models, model 
for hypotheses testing, and method o f data analyses. M ethod o f  data analyses will be summarized 
after the presentation o f each model.

4.4.1 The Main Model
The m ain model is based on the balance sheet model (or book value valuation 

model-model (a)) and derived earnings valuation model (model (e)) as stated in the section 3.3.2.

P,t=a0+31 B V ,+8it (a)

The model (a) investigates the value relevance o f  balance sheet components by 
separating the specific balance sheet items from the book value o f equity. The left-hand side 
variable is stock’s price. The right-hand side variable is the book value o f equity. The balance 
sheet components are total assets, property, plant and equipment, investment in securities, and 
other assets.

Rit = a0+a1Ei/  PiM + S it (e)

The model (e) investigates the value relevance o f earnings, value relevance of 
earnings components (e.g. new accounting items in income statement) and the effects of the 
inclusion o f new accounting items in income statement on value relevance o f earnings. The left- 
hand side variable is the actual returns (Rit). The right-hand side variable is the level o f  earnings 
(Eit), and deflator variable is stock’s price at beginning period (Pj,_1).

Actual return is used as the dependent variable instead o f abnormal return 
because it is consistent with the analytical process (stated in section 3.3.2) o f the derivation o f
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balance sheet model to the return-earnings relationship model. It also reduces the problem in the 
measurement error of expected return.

This study will investigate the effects of year 1999 changes in accounting 
standards on the value relevance of earnings. The studies of value relevance of earnings mostly 
assume the random-walk earnings processes (changes in earnings as unexpected earnings) for the 
listed companies in Thailand (Vacharajittipan, 1990; Srisawadi, 1996; Keorath, 1996). However, 
this รณdy cannot use the prior year’ร earnings as the expected earnings because they are 
recognized and measured under the old accounting standards’ requirements. The reasons 
supporting the use of the level of earnings instead of changes in earnings as the independent 
variable are that the analytical and empirical รณdies show that the levels of earnings are related 
with the stock returns (Easton and Harris, 1991; Ohlson 1991; Ohlson and Shroff, 1992; Kothari, 
1992) and there is the measurement error in the use of change in earnings as an unexpected 
earnings (Biddle and Seow, 1994).

4.4.2 Models fo r Hypotheses Testing and Method o f Data Analyses
Several models are developed according to the hypotheses testing. Hypotheses 

1-5 are the test of the effects of changes in accounting standards on value relevance of earnings, 
value relevance of new accounting items in income statement, and the effects of the inclusion of 
new accounting items in income statement on value relevance of earnings. Hypotheses 6-9 are 
the test of effects of changes in accounting standards on value relevance of accounting items in 
balance sheet. The accounting items in balance sheet that are affected by the changes in 
accounting standards in 1999 are total assets, property, plant and equipment, investment in 
securities, and other assets.

4.4.2.1 The Effects o f Year 1999 Changes in Accounting Standards 
on Value Relevance o f Earnings: The F irs t Hypothesis

The year 1999 changes in accounting standards are expected to affect 
the value relevance of earnings. T his test is based on that value relevance of earnings may change 
because the changes in the recognition and measurement criteria and the additional new 
accounting items in income statement. The new accounting items may affect the value relevance 
of earnings in the direction of an increase or a decrease.
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The model (1) is used to investigate the effects of changes in accounting 
standards on value relevance of earnings:

R =Po + P / t  + P 2‘(E1/PIM) + P 3T o y p j  + 8 it (1)

Rjt = quarterly period return of firm i for quarter t,
T = 1 if the firm-quarters’ earnings are earnings after the changes in accounting 

standards, 0 otherwise,
Ejt = earnings per share of firm i for quarter t,
Pit. 1 = stock’s price of firm i at the beginning of quarter t, and
S it = error term.
In addition, the Pi is defined as a parameter estimate of coefficient of model m

and numbering i. For example in model (1) presented above, P 3 is the parameter estimate of 
coefficient of model (1) and numbering 3. It is used as the same definition for all models.

As stated in Chapter 3, it is predicted that the coefficient, p , which is 
the interaction term between dummy variable and earnings will be significant. That is, it indicates 
that value relevance of earnings after the changes in accounting standards will be different from 
value relevance of earnings before the changes in accounting standards. Thus, the changes in 
accounting standards have the effect on value relevance of earnings.

Data Analyses fo r Model (1) and Hypotheses Testing
The regression model (1) runs the pooled data of firm-quarters from the 

first quarter of year 1997 to the second quarter of year 2001. The dummy variable (T) of the 
model (1) is used to partition the firm-quarters’ earnings into earnings before and after the 
changes in accounting standards. This study will examine the significance of the coefficient of 
earnings (P 2 ) (although it is not set as the hypothesis). If this coefficient is significant, earnings 
can be concluded that it is value relevant information. The significance of the coefficient of
interaction term between dummy variable and earnings (p 3 ) will be investigated. If the 
coefficient P 3 is significant, there will be the change in value relevance of earnings due to the 
effects of changes in accounting standards.
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From the research hypothesis about the effects of changes in accounting 
standards on value relevance of earnings, the statistical hypothesis is set as follows.

H,: p ^ o .
Under the alternative hypothesis, it is contented that the changes in 

accounting standards have some effects, either positive or negative. So it is the two-sided 
hypothesis. The two tail t-test is used to test whether the coefficient P 3 is significant.

4 A .2 .2  Value Relevance o f New Accounting Items in Income 
Statement: Hypotheses 2.1A, 2.2A, 3A, 4A, 5A

The following model is used to test whether the new accounting items in 
income statement are value relevant information.

R = Po + P ,2(EADJit/P1, 1) + P 22(GTDR,/Pit.1) + P 32(LTDRi(/P1, 1) + P ,2(1MPPE/P„1) 
+ p 52(IMINV,t/P ,1) + P JTR A D E /P .J + ร it (2)

Rit = quarterly period return of firm i for quarter t,
EADJjt = adjusted earnings or accounting earnings per share exclude the 

effects of new accounting items in income statement of firm i for 
quarter t,

GTDRj, = gain on troubled debt restructuring per share of firm i for quarter t, 
LTDRjt = loss on troubled debt restructuring per share of firm i for quarter t, 
IMPPEit = impairment loss (reversal of impairment loss) for property, plant, and 

equipment per share of firm i for quarter t,
IMINVit = impairment loss (reversal of impairment loss) for investment in 

securities per share of firm i for quarter t,
TRADEjj = unrealized gain/loss on trading securities per share of firm i for 

quarter t,
Pj, 1 = stock’s price of firm i at the beginning of quarter t, and
e it = error term.
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The adjusted earnings (EADJit) are earnings that exclude gain and loss 
on TDR, impairment loss of PPE, impairment loss of investment in securities, and unrealized 
gain/loss on trading securities. The computation of adjusted earnings is shown in the formula as 
follows.

Adjusted Earnings (EADJit)
= Accounting earnings under new accounting standards’ requirements 
- New accounting items (in the case of gain)
+ New accounting items (in the case of loss)

As discussed in Chapter 3, it is predicted that the coefficients of loss on 
TDR ([33 ), impairment loss of PPE ( |3 4 ), impairment loss of investment in securities ( |3 5 ), and 
unrealized gain/loss on trading securities ((36 ) will be positively significant because we put the 
positive sign of value in the case of gain, and put negative sign of value in the case of loss in the 
model. That is, these accounting items are expected to be value relevant information. It is
predicted that the coefficient on gain on TDR ((32 ) equals to zero (or it is insignificant). That is, 
gain on TDR is predicted not to be value relevant information.

Data Analyses fo r Model (2) and Hypotheses Testing
The model (2) is estimated using the data of all firm-quarters after the 

changes in accounting standards (only firm-quarters with dummy variable T equals to 1). The
significance of coefficients on gain on TDR (f3 2 ), loss on TDR ((3 , ), impairment loss of PPE
(p4 ), impairment loss of investment in securities ( {35 ), and unrealized gain/loss on trading

2
securities ( |3 6 ) will be examined. The statistical hypotheses are set as follows.
For gain on TDR (Hypothesis 2.1 A),

H,:p22=0.
For loss on TDR (Hypothesis 2.2A),

H p P .V o .
For impairment loss of PPE (Hypothesis 3 A),

H ,:P 42> 0 .
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For impairment loss of investment in securities (Flypothesis 4A),
« 1: p5>  0.

For unrealized gain/loss on trading securities (Flypothesis 5A),

« rP « 2>0.
Under each of alternative hypotheses (except gain on TDR), it is 

contented whether each of new accounting items in income statement is positively related with 
the stock’s return. So they are one tail t-test. For gain on TDR, it is expected not to be value 
relevant information. So it is two tail t-test.

4.4.2.3 The Effects o f the Inclusion o f New Accounting Items in 
Income Statement on Value Relevance o f Earnings: Hypotheses 2. IB , 2.2B, 3B, 4B, 5B

The following model is used to test whether the inclusion of gain on 
TDR, loss on TDR, impairment loss on property, plant and equipment, impairment loss on 
investment in securities, unrealized gain/loss on trading securities in income statement will 
increase or decrease value relevance of earnings.

Rit =Po + P .D 1 + P 2V  P 3D3 + P 4 V  P / d 5 + P 63(Eit/P 1, 1) + P 7D1 (E/P,, 1)
+ p 8D2(VPi, 1) + P93D3(Ei/P1,  1) + P 10D4(E1/ P;, 1) + p ]13D5(Ei/Pi, 1) + Sit (3)

Rit = quarterly period return of firm i for quarter t,
Eit = earnings of firm i for quarter t,
Pj, 1 = stock’s price of firm i at the beginning of quarter t,
D1 = 1 if earnings include gam on TDR, 0 otherwise,
D2 = 1 if earnings include loss on TDR, 0 otherwise,
D3 = 1 if earnings include impairment loss (reversal of impairment loss) for 

PPE, 0 otherwise,
D4 = 1 if earnings include impairment loss (reversal of impairment loss) for 

investment in securities, 0 otherwise,
D5 = 1 if earnings include unrealized gain/loss on trading securities,

0 otherwise, and 
ร11 = error term.
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As discussed in the research hypotheses, the coefficient of interaction of
dummy variable D1 and earnings ((37 ) is predicted to be minus sign and significant. That is, it is 
predicted that gain on TDR reduces value relevance of earnings. The signs of coefficients of
interaction terms between dummy variable D2 and earnings ((3g ), dummy variables D, and 
earnings (J39 ), dummy variables D4 and earnings ( p  10), and dummy variables D, and earnings
(|311 ) are not predicted. Thus, the effects of inclusion loss on TDR, impairment loss of PPE, 
impairment loss of investment in securities, and unrealized gain/loss on trading securities in 
income statement on value relevance of earnings are not predicted.

Data Analyses fo r Model (3) and Hypotheses Testing
The model (3) is estimated using the data for all firm-quarters after the 

changes in accounting standards and only firm-quarters with any dummy variable T equals to 1. 
As stated in research hypotheses in Chapter 3, the test of sign and significance of the coefficients 
of interaction terms between dummy variables and earnings with each of new accounting item are 
set in the statistical hypotheses as follows.
For gain on TDR (Hypothesis 2.IB),

H fP /c O .
For loss on TDR (Hypothesis 2.2B),

H fP s V o .
For impairment loss of PPE (Hypothesis 3B),

Hi:p ;V o .
For impairment loss of investment in securities (Hypothesis 4B),

Ht:p11> 0 .
For unrealized gain/loss on trading securities (Hypothesis 5B),

H fp n ^ o .

Under the ฟtemative hypotheses, they are set according to the 
prediction discussed in Chapter 3. The hypothesis testing for gain on TDR is one tail t-test. The 
other hypotheses testing are two tail t-test because their directions are not predicted.
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4.2.2.4 Additional Test: The Test o f the Trans ito ry  Components of
Earnings

I f  the  new  accoun ting  item s decrease  value  re levance  o f  earnings, one 
p lausib le  reason  is tha t investors perceive  these  accoun ting  item s as the  tran sito ry  com ponents o f  

earn ings (C ollins e t ah , 1997; R am akrishnan  and  T hom as, 1998; B ugstah ler et al., 1999; 

E aston  et al., 2000).
T he m odel (4) is u sed  to  tes t w h e the r each  o f  n ew  accoun ting  item s is 

the  transito ry  com ponent o f  earnings.

G w W  ,-1 = Po4 + p ,พ  E, , 1)/pit.1 + 8 it (4)

E it =  earnings p er share o f  firm  i fo r quarter t,
E it+1 =  earnings p e r share o f  firm  i fo r quarter t+1 ,
E it_ 1 =  earnings p e r share o f  firm  i fo r quarter t-1 ,
P it.1 =  s to ck ’s p rice  o f  firm  i at the  beg inn ing  o f  quarter t, and  

S it =  error term .

Data Analysis fo r Model (4)
T his study w ill exam ine w h e th e r each  o f  n ew  accoun ting  item s is the 

transito ry  com ponent o f  earnings. F rom  the  m odel (2) and  (3), w e  w ill find  w h ich  o f  new  
accoun ting  item s in  incom e statem ent is no t value  re levan t in fo rm ation  and  w h ich  o f  new  

accoun ting  item s decrease value re levance o f  earnings. H ow ever, the  reg ression  m odel (4) is run 

for each  o f  new  accounting  item s separately . T he coeffic ien t p 1 indicates the extent o f  the 
d ifference  betw een  fu ture and  curren t quarterly  earn ings (E jt+J-Eit) are  re la ted  w ith  the d ifference 

b e tw een  curren t and  p rev ious quarterly  earn ings (E jt- Eit.1). R am akrishnan  and  T hom as (1998) and  
B ugstah ler et al. (1999) report tha t w h en  the  au tocorre la tion  o f  the  d ifference  betw een  fu ture and  
curren t quarterly  earnings (Eit+1-E it) and  d ifference  be tw een  curren t and  prev ious quarterly  
earnings (Ert- Eit_1) are zero , the  earn ings con ta ins the  transito ry  com ponents.

This รณdy investi gates the  sign ificance o f  coefficien t p, fo r each  o f  

new  accounting  item s. The tw o tail t-te st is used  to  tes t the  sign ificance o f  coefficien t p 1 . From
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the  hypo theses te s tin g  in  m odel (3), only  gain  on  T D R  is expected  to  decrease  value relevance o f

earnings. It is p red ic ted  that the coefficien t (3, o f  the  sam ple  o f  gain  o n  T D R  quarters w ill be 
zero  (it is insign ifican t), thus it is expected  to  b e  transito ry  com ponents o f  earnings. The 

coefficien ts (31 o f  firm -quarters w ith  loss on  T D R , im pairm en t loss o f  PP E , im pairm ent loss o f  

investm ent in  securities and unrealized  gain /loss o n  trad in g  securities are  p red icted  to  be 
sign ifican t (not equal to  zero). T hat is, there  are the  sign ifican t co rrelations betw een  E it+1-Eit and 

Eit- Eit_, because  these  accounting  item s are  expected  n o t to  b e  transito ry  com ponents o f  earnings.

4.4.2.5 The Effects o f Year 1999 Changes in  Accounting Standards 
(TAS No. 32-40) on Value Relevance o f Tota l Assets and the Effects o f the Adoption o f TAS 
Interpretation No. 4 on Value Relevance o f Tota l Assets ะ The Sixth Hypothesis (Hypothesis 
6A and Hypothesis 6B, respectively).

This study investigates the effects  o f  y ear 1999 changes in  the 

accoun ting  standards (TA S N o. 32-40) and  the  adop tion  o f  T A S in terp re ta tion  N o . 4  on value 

re levance o f  to tal assets in  term  o f  the ir re lations b e tw een  the  s to ck ’s p rices and total assets in 
ba lance  sheet. T he fo llow ing  m odel is u sed  to  test the  effects o f  changes in  accounting  standards 
and  the  adop tion  o f  accounting  standard  in terp re ta tions on  v a lu e  re levance  o f  to tal assets:

Pu /p u-r Po + P i V  P 2 T 2 + p / a v  p,-1)+ P u W  pit-i) + P / t .O A /p* 1)
+ P 6T1(T L /P ,m) + P 7T2( T A /P „ 1) +  p 85T 2(T L i/ P i, 1) +  ร it (5)

Pit =  s to ck ’s p rice o f  firm  i at the en d  o f  q u arte r t,
P j, 1 =  s to ck ’s p rice o f  firm  i at the  beg in n in g  o f  quarter t,
Tj =  1 i f  the  firm -qu arte rs’ total asse ts  (to tal liabilities) are total assets (total 

liabilities) after changes in  accoun ting  standards, 0 o therw ise,
T 2 =  1 i f  the firm -quarte rs’ total asse ts  (total liabilities) are affected  by the 

adoption o f  TA S in terp re ta tion  N o . 4 , 0 o therw ise,
T A it =  firm  i ’s total assets p er share at the  end  o f  quarter t,
TLit =  firm  i ’s total liabilities p er share  at the  en d  o f  quarter t, and 
ร 11 =  error term .
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A s d iscussed  in  C hap ter 3, it is p red ic ted  that the  c o e f f ic ie n t , (35 w hich  

is the  in teraction  te rm  betw een  the dum m y variab le  (based  o n  the adop tion  o f  TA S N o. 32-40) 
and  to tal assets, w ill b e  positively  sign ifican t. In addition , the  sign  and  sign ificance  o f  coefficien t 
o f  in teraction  te rm  b e tw een  dum m y v ariab le  (based  o n  adop tion  o f  T A S  in terp re ta tion  N o. 4) on

total asse ts  ((37 ) is a lso  pred ic ted  to  be positive  and  sign ifican t.

Data Analyses fo r Model (5) and Hypotheses Testing
T he reg ression  m odel (5) runs the  p o o led  d a ta  o f  all firm -quarters 

sam ple. The dum m y variab le  (T ,) is u sed  the  sam e as m odel (1) to  p artitio n  the to tal assets and 

to tal liab ilities  into  befo re  and  after the  changes in  accoun ting  standards (T A S N o. 32-40). T he 
dum m y variab le  (T 2) u sed  to  partition  the  firm s-quarters o n  w hether they  are  affec ted  b y  the 
adop tion  o f  TA S in terp re ta tion  N o. 4 . The study w ill exam ine the  sign  and  sign ificance o f  the 

coefficien t on  to tal asse ts  ((3 3 ) and  those  o f  the  coefficien t on  to tal liab ilities  ( (34 ) (a lthough  they  

are no t set as the  hypo theses). I f  they  are  sign ifican t, it can  conclude tha t total assets and  total

liabilities are value re levan t inform ation . Furtherm ore , the  (3j coefficien ts and  (37 , w h ich  are the 
in teraction  te rm s betw een  the  dum m y variab les (T, , T 2) and  total asse ts  w ill be exam ined. I f  the

coefficien t (33 is positive ly  sign ifican t as the pred iction , it can  be concluded  tha t value re levance 
o f  total assets increases due to  the  effects o f  the changes in  accoun ting  standards (T A S N o. 32-

40). I f  the coefficien t (37 is positive and  sign ifican t as the  p red ic tion , v a lue  re levance o f  total 
asse ts  increases due to  the  adop tion  o f  TA S in terp re ta tion  N o. 4.

The tes t o f  sign  and  sign ificance o f  coefficien t (35 and  (37 w ill be set 

the sta tistical hypo theses as follow s.
F or the  effects o f  changes in accoun ting  standards (H ypothesis 6A ),

H,: (3 /> 0 .
For the  adop tion  o f  TA S in terp re ta tion  N o. 4  (H ypothesis  6B ),

H,: p ;> 0 .
B oth  coeffic ien t [35 and (3 7 are p red ic ted  to  be positive, so the 

a lternative hypo theses are  one-sided  hypo theses. O ne tail t-te st is u sed  fo r the  hypo theses testing .
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The m odel u sed  to  te s t the  changes in  accoun ting  standards on  value 
re levance o f  p ro p erty , p lan t and  equipm ent is as fo llow s.

Pi/PiM = Po + P ,6T , + P 26(P P E ,/P 1M) + P 36(B V P 1/P it_ 1) + P 46T ,(P P E it /p., 1)

+ P 56T 1(B V P ,/P , ,.1)+  ร it (6)

Pit =  s to ck ’s p rice  o f  firm  i at the  end  o f  quarte r t,

P it. 1 =  s to ck ’s p rice  o f  firm  i at the  beg inn ing  o f  quarter t,
T 1 =  1 i f  firm s-q u arte rs’ P P E  are PP E  after the  changes in  accounting

standards, 0 o therw ise,
P P E it =  firm  i ’s net p roperty , p lan t and  equ ipm ent p e r share at the  end  o f  

quarter t,
B V P it =  firm  i ’s book  value o f  equ ity  per share after sub trac ting  the  am ount o f  

property , p lan t and equ ipm ent at the  end o f  quarter t, and  

S it =  erro r term .

A s sta ted  in  the  section  o f  research  hypo theses, the  coefficien t o f  

in teraction  te rm  betw een  dum m y variab le  and  p roperty , p lan t and  equ ipm en t c[34 ) is p red icted  to 

be positive  and  significant.

Data Analyses fo r Model (6) and Hypotheses Testing
T he estim ation  o f  reg ression  o f  m odel (6) runs the  pooled  data  o f  all 

firm -quarters the  sam e as m odel (5). The study  exam ines the  sign  and  sign ificance o f  the

coefficien t o f  P P E  ((3 2 ) (ฟ though  it is no t set as research  hypo thesis). I f  it is significant, PPE  is 
value re levan t inform ation . The sign  and  sign ificance o f  the  coefficien t o f  in teraction  term  the

dum m y variab le  and  PPE  ((3 , ) w ill be investiga ted . A s sta ted  in  research  hypo thesis , it is 

p red ic ted  tha t the  coefficien t (3 4 is positive. T hat is, the  value re levance o f  p roperty, p lan t and

4A2.6 The Effects of Year 1999 Changes in Accounting Standards
on Value Relevance of Property, Plant and Equipment: The Seventh Hypothesis
(Hypothesis 7A)
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Under the ฟtemative hypothesis, it is set as the prediction discussed in 
Chapter three. The test of this hypothesis is the one tail t-test.

4A2.7 Value Relevance o f Revaluation Surplus Amount of 
Property, P lant and Equipment (PPE) and Value Relevance o f Allowance fo r Im pairm ent of 
PPE: The Seventh Hypothesis (Hypothesis 7B and Hypothesis 7C, respectively)

Model (7) is used to investigate whether the cost amount and 
revaluation surplus of PPE under old accounting standards’ requirements are value relevant 
information. Model (8) is used to examine whether the cost amount, revaluation surplus, and the 
allowance for impairment of PPE under TAS No. 32 and No. 36 are value relevant information.

Pi/Pit-1= Po + P / cRVP/Pm) + P 27(P P E C y P iM) +  p 37(P P E R i/ P i, 1)+ ร11 (7)

P j/P u -r Po + P ,8(B V P it/P „ 1)+ P 28(PPEC yP 1, 1)+ P 38(PPER i/P  1, 1)+ p 4' (P P E y P 11)+ธ  11 (8)

Pit = stock’s price of firm i at the end of quarter t,
P., 1 = stock’s price of firm i at the beginning of quarter t,
BVPit = firm i’s book value of equity per share after subtracting the amount of 

property, plant and equipment at the end of quarter t,
PPEC;1 = firm i’s cost amount of property, plant and equipment per share at the 

the end of quarter t,
PPER11 = firm i’s amount of revaluation surplus of property, plant, and 

equipment per share at the end of quarter t,
PPEIlt = firm i’s amount of allowance for impairment of property, plant, and 

equipment per share at the end of quarter t, and 
รน

equipment increases due to the effects of the adoption of TAS No. 32 or TAS No. 36. It can be
set as the statistical hypothesis (Hypothesis 7A) as follows.

Ht: p46 > 0.

= error term.
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As prediction in the research hypotheses, the coefficient of revaluation 
surplus amount of PPE ( เ3 3 ) in model (8) is expected to be positively significant. The coefficient 
of allowance for impairment of PPE (J34 ) in model (8) is expected to be negatively significant. 
Thus, both revaluation surplus and allowance for impairment of assets are expected to be value 
relevant information.

Data Analyses fo r Model (7) and Model (8) and Hypotheses Testing
The data using in the regression model (7) is the data of firm-quarters 

before the changes in accounting standards. For model (8), the data of firm-quarters after the 
changes in accounting standards are used. The signs and significance of coefficients on cost
amount (|32 ) and revaluation surplus amount ( p 3 ) in model (7) are examined. The signs and 
significance of coefficients on cost amount ( (32 ), revaluation surplus amount ( (33 ), and
allowance for impairment of PPE ( เ3 , ) in model (8) are investigated.

The coefficients in model (7) are not set as hypotheses ๒ Chapter 3. 
Model (7) is run together with model (8) because it can help us find the reasons of changes in 
value relevance of PPE. That is, value relevance of PPE changes because of the revaluation 
surplus amount or allowance for impairment of PPE.

The hypotheses in Chapter 3 focus on value relevance of revaluation 
surplus and the allowance for impairment of PPE under new accounting standard, the statistical 
hypotheses in model (8) are set as follows.
For the revaluation surplus amount (Hypothesis 7B),

H,: p > 0 .
For the allowance for impairment amount (Hypothesis 7C),

H,: p ;< 0 .

Under the alternative hypotheses, they are set as the one-sided
8

hypotheses. The signs and significance of coefficients of revaluation surplus amount (P 3 ) and
8

allowance for impairment amount of PPE (P 4 ) are test by the one tail t-test.
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4.4.2.8 The Effects of Year 1999 Changes in Accounting Standards 
on Value Relevance o f Investment in Securities: The Eighth Hypothesis (Hypothesis 8A)

T he fo llow ing m odel is u sed  to te s t the  effects o f  the adoption o f  TA S 
N o. 4 0  on  value  re levance  o f  investm ent in securities.

p,/plt- r  Po + p 19T1+ P 2พ , / p,,1) + P 39(b v i,/p ,j  + P 4T1 ( im y p 1, 1)
+ P5T1(BVI,/P„1)+ร11 (9)

Pit =  s to ck ’s p rice o f  firm  i at the  end  o f  quarte r t,
p ,  1 =  s to ck ’s p rice  o f  firm  i at the beg inn ing  o f  quarter t,
T 1 =  1 i f  firm s-quarters’ investm ent in  securities are investm ents in securities

after the  changes in  accoun ting  standards, 0 o therw ise,
IN V it =  firm  i ’s total investm ent in  securities p e r  share at the  end  o f  quarter t, 
B V Iit =  firm  i ’s book value o f  equ ity  p er share  a fte r sub trac ting  the value o f  

investm ent in securities at the  end  o f  q u arte r t, and 

ร 11 =  error term .

A s stated  in the section  o f  research  hypo theses, the  coefficient o f  

in teraction  term  b etw een  dum m y variab le  and  investm ent in  secu rities ( p 4 ) is expected to  be 

positive  and  significant.

Data Analyses fo r Model (9) and Hypotheses Testing
The estim ation  o f  reg ression  o f  m odel (9) runs the pooled  data o f  all 

firm s-quarters  sam ple. The study exam ines the sign  and  sign ificance  o f  the  coefficient on  

investm ent in securities ( P 2 ), ฟ though it is no t set as the  hypo thesis . I f  it is significant, it can be 

concluded  tha t investm ent in securities is value re levan t inform ation .
The coefficien t o f  in teraction  te rm  b e tw een  dum m y variable and

investm ent in  securities ( P 4 ) w ill be used  to  tes t w hether the  changes in  accounting  standards 
affect value  re levance o f  investm ent in securities. I f  it is positive  and  significant as the 
pred iction , value  re levance o f  investm ent in securities w ill increase due to the effects o f  the 

adop tion  o f  TA S N o. 40.
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It can set the  statistical h ypo thesis  (8A ) as fo llow s.

H1ะ p,9 >0.
U nder the  alternative hypo thesis , th e  coeffic ien t p 4 is expected  in to be 

p o sitiv e  sign. T he tes t o f  significance o f  (3, is the one ta il t-test.

4.4.2.9 Value Relevance o f the Investment in Securities Partitioned 
by the Types o f Investment in Securities: The Eighth Hypothesis (Hypothesis 8B and 
Hypothesis 8C)

M odel (10) is u sed  to  investiga te  the  v a lue  re lev an ce  o f  investm ent in 

securities partitioned  by  types under the  o ld  accoun ting  s tand ards’ req u irem en ts  (T A S N o. 12 and 
N o . 17). M odel (11) is u sed  to  investigate the  v a lue  re levance  o f  investm ent in  securities 

p artitio ned  b y  types under new  accounting  s tand ard ’s requ irem ent (T A S N o . 40).

Po'°+ p/œvyi» ,.1)+ P^STMS./P,1)+ P310(LTMSi/P11.1)+ P.'Vtrinv./p,,1) 
+ p5‘° (LTOINVit/Pjt.1) + ธ,1 (10)

P/Pit-r Po“+ P .V vyP 11.1)+ p2ไ TRD./P,1)+ Pj11(AFSi/P111) + P4U(LTRINVit/P1,1)
+ P5ll(LTOINVi/Pit.1) + P6U(HTMit/P1,1)+ ธ11 (11)

Pit =  s to ck ’s p rice o f  firm  i at the  end o f  quarte r t,
p ; 1.1 =  s to ck ’s p rice o f  firm  i at the  beg in n in g  o f  q u arte r t,
B V Iit =  firm  i ’s book value o f  equ ity  p er share a fte r sub trac ting  the

value o f  investm ent in  securities at the  en d  o f  quarter t, and 
ST M Sjt =  firm  i ’s short-term  m arketab le  investm en t in  securities per share at 

the  end  o f  quarter t (s ta ted  at L C M ),
LTM S;1 =  firm  i ’s long-term  m arketab le  secu rities  p e r share at the end  o f

quarter t (sta ted  at L C M ),
LTRIN V ;1 =  firm  i ’s long-term  investm ent in  subsid iary  o r associa ted  com pany 

per share at the end  o f  quarter t (under the  equity  m ethod),
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LTO IN Vj, =  firm  i ’s o ther investm ent o r general investm ent per share at the end 

o f  quarte r t  (s ta ted  at cost),
T R D it =  firm  i ’s trad ing  securities p er share  at the  end  o f  quarter t 

(sta ted  at fa ir value),
A F S it =  firm  i ’s availab le-for -sa les  securities per share at the end  o f  

quarter t  (sta ted  at fa ir va lue),
H T M it =  firm  i ’s held -to -m atu rity  deb t securities p er share at the end o f 

o f  quarter t (s ta ted  at am ortized  cost), and 

S it =  erro r term .

A s pred iction  in the  research  hypo theses, the  coefficien ts o f  the trading

securities ( p 2 ) and available-for-sa le  securities ([3 3 ) o f  m odel (11), w h ich  are stated  at fair 

values are  expected  be positively  significant.

Data Analyses fo r Model (10) and Model (11) and Hypotheses
Testing

The data  using  in the reg ression  m odel (10) is the  data o f  firm -quarters 
before the  changes in  accounting  standards. D ata o f  firm -qu arte rs  after the  changes in  accounting 

standards w ill be used  in the  reg ression  o f  m odel (11). T he signs and sign ificance o f  coefficients 

o f  short-term  m arketab le  securities ( |3  2 ), long-term  m arketab le  securities (f3j ), investm ent in 

associa ted  com pany  ([3 1 ), and o ther investm ent ((3 5 ) in m odel (10) are considered. The signs 

and  sign ificance o f  coefficien ts o f  trad ing  securities ({32 ), availab le-for-sa les securities ((3 , ), 

investm ent in associa ted  com pany ((3 1 ), general investm en t ( J35 ), and held-to-m aturity  debt

securities ((36 ) in  m odel (11) are also  investigated .
The coefficien ts o f  each  typ e  o f  investm ents in  m odel (10) are not set as 

research  hypotheses in  C hap ter 3. M odel (10) is ru n  tog e th er w ith  m odel (11) because it helps US 
exam ine the  value  relevance o f  each  type o f  investm ents in  securities befo re  and after the changes 
in accoun ting  standards.

T he research  hypotheses in  C h ap ter 3 focus on the value relevance o f  
fa ir values o f  investm ents in securities especially  o f  trad in g  securities and available-for-sa les



86

F or trad ing  securities (H ypothesis 8B),

« 1: p2“>0.
F o r availab le-for-sa les securities (H ypothesis 8C ),

« 1: p3u>  0.

U nder the  alternative hypo theses, the  te s t o f  s ign  and  significance o f  

p 2 and p 3 in m odel (11) are the one tail t-test.

4.4.2.10 The Effects o f the Adoption o f Accounting Standard 
Interpretation No.4 on Value Relevance o f O ther Assets: The N inth Hypothesis

In  this section , the  fo llow ing  m odel is u sed  to  investiga te  w hether the 

value re levance o f  o ther assets changes after the  adop tion  o f  T A S  in terp re ta tion  N o. 4.

p«/pi,  1= Po12+ f > ! \  + P A o T H A /P ,1)+ P ,l2(BVOit/Pit.1) + P „I2T2(OTHA,/PiM) 
+ P3‘2T2(BV011/P1, 1)+ ร11 (12)

Pjt =  s tock ’s p rice o f  firm  i at the end  o f  q u arte r t,

Pit_ 1 =  s to ck ’s p rice  o f  firm  i at the b eg in n in g  o f  q u arte r t,
T 2 =  1 if  the firm -qu arte rs’ o ther asse ts  are a ffec ted  by the adoption o f  

TAS in terp re tation  N o. 4, 0 o therw ise ,
O T H A lt =  firm  i ’s o ther assets per share at the  en d  o f  quarte r t,
B V O it =  firm  i ’s book  v a lue  o f  equ ity  p e r share  a fte r sub trac ting  the book 

book value o f  o ther asse ts  at the  end  o f  quarter t, and 

ร 11 =  error term .

A s stated  in the section  o f  research  hypo theses, the coefficien t o f 

in teraction  te rm  b etw een  dum m y variab le  and  o th er asse ts  ( P 4 ) is expected  to be positive.

securities under the new accounting standard’s requirement. It is the test whether the trading
securities (P2 ) and available-for-sales securities (Pj ) are positively related with quarterly
period return in model (11). They can be set as the statistical hypotheses as follows.
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Data Analyses fo r Model (12) and Hypotheses Testing
M odel (12) runs the  p o o led  da ta  o f  all firm -quarters sam ple. B ecause 

T A S in terpre tation  N o . 4  becom es operative fo r financial sta tem ents ending  on o r after 31 
D ecem ber 1999, n o  firm  adopts th is  in terp re ta tion  in  the  firs t, second, and  th ird  quarter o f  year 
1999. So the  dum m y variab le  (T 2) d iv ides the  firm -quarters  in to  befo re  and  after the  adoption o f  
th is  in terp re ta tion  based  on  the  quarter w h ich  firm s firs tly  adop t th is  interpre tation . A lthough  the

coefficien t o f  o ther asse ts  ( P 2 ) is no t set as the  research  hypo thesis , the  significance o f  

coefficien t (32 w ill a ls0  be exam ined. I f  it is p ositive ly  sign ifican t, the  o ther assets is value 

re levan t inform ation .
F o r the  hypo thesis  on  the  effect o f  the  adop tion  o f  TA S in terpre tation  

N o. 4  on  value re levance  o f  o ther assets, it is p red ic ted  tha t the  coeffic ien t o f  interaction  term

betw een  dum m y v ariab le  and  o ther assets ( |3 4 ) is positive  and  sign ifican t. That is, value 
re levance o f  o th er asse ts  increases due to  the  ad o p tio n  o f  T A S  in terp re ta tion  N o. 4.

A s d iscussed  in  C hap ter 3, the sta tistical hypo thesis  can be set as

fo llow s.

Hi : p 412> 0 .
U nder a lternative hypo thesis , the  coeffic ien t J34 is expected  to  be 

positive  sign. T he test o f  sign ificance o f  p 4 is the  one-ta il t-te st.

4.5 The Measurement and Definition o f Variables

T he m easurem en t o f  and  d efin ition  o f  variab les d iscussed  in  th is section  is 
d iv ided  in to  tw o  parts: dependent variab les and  independen t variables.

4.5.1 Dependent Variables
A s sta ted  in the  m odel ( l) - (3 ) , the  dependen t variab le  is actual re tu rn  for the  

quarterly  rep o rtin g  period. Q uarterly  p eriod  re tu rn s  are  m easured  by  the  continuously  
com pounded  da ily  re tu rn s, beg inn ing  after a day  o f  the  p rio r q u arte rly ’s earnings announcem ent 
and end ing  on  the  date  o f  the  curren t q u arte rly ’s earn ings announcem ent. D aily  re tu rns are 
ex tracted  from  D ata S tream  in  fo n n  o f  R etu rn  Index  (R I). R etu rn  Index (R I) show s a theoretical 
g row th  in value o f  a shareho ld ing  over a specified  period  assum ing  that div idends are re invested
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to  p u rchase  additional un its o f  an  equ ity  or u n it tru st at the  c losing  p rice  app licab le  on  the  ex- 
d iv idend  date.

F rom  1988 onw ards (1973 fo r บ .ร . and  C anad ian  S tocks), the  availability  o f  

de ta iled  d iv idend  paym en ts enable a m o re  rea lis tic  m ethod  to  be  u sed  in  w h ich  the  d iscrete 

quan tity  o f  d iv idend  p a id  is added  to p rice  on  the  ex -an te  o f  paym ent.

T hen , RI, =  R I , 1* (Pt/P „ )

E xcep t, w hen  t =  ex-an te  o f  d iv idend  paym en t D t then:
R It =  R I ,1* (P .+ D /P , 1) (1)

p t =  price on ex-an te  div idend,

P m =  price on  p rev ious day, and
D t =  d iv idend  paym ent associa ted  w ith  ex -date  t.
G ross d iv idend is used  w h en  available  and the  ca lcฟ ation  ignored  tax  and  

re invested  charge.
R e tu rn  Index (R I) fo r new  issued  w ill in itially  based  on  an tic ipated  annualized  

d iv idend  until data  on  the  first actual d iv idend  paym en t becom es available . A t th is  po in t, the  RI is 

calcฟ ated  back  to  b ase  date.
R e tu rn  Index (R I) can be derived  to  daily  re tu rn  w ith  cash  d iv idend  re investm en t 

[D R E T W D  (t)] as fo llow s.

R It =  R I ,1*(Pt+D t/ P ,1) (1)

T hen , R I /  R I ,1 =  P + D /P , 1

T ake - 1  plus the  tw o sides o f  equations,
( R I / R I , 1)-1 =  (Pt+ D /P ,  1)-1

(R I .-R I ,  1)/ R I , 1 =  (Pt+ D 1-p , 1)/p , 1
(R It- R I , 1) / R I ,1 =  D R E T W D  (t) (2)

T hus, the  daily  returns w ith  cash  d iv idend  re in v es t are com puted  from  the re tu rn  
index on day  t m inus th e  re tu rn  index on day t-1 defla ted  w ith  re tu rn  index  on day  t-1 .
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Q uarterly  Period Returns (R lt)
Q uarterly  period  retu rns are com pu ted  b y  accum ula ting  the  daily  returns from  

a  day  afte r the  p rio r quarterly ’s earnings announcem ent th rough  the  d ay  o f  current quarterly ’s 

earn ings announcem ent as p resen ted  in  th e  fo llow ing  form ula.

^ = f i t *  + DRETWD{t)] - 1/
W h ere  t =  a day  after the p rio r q u arte rly ’s earn ings announcem ent, and

T =  the  day  o f  current q u arte rly ’s earn ings announcem ent.
In  addition, the d ifference o f  fu ture an d  cu rren t quarte rly  earnings (E it+1-Eit) is 

the  dependen t variab le  in  m odel (4).
The dependent variab le  in  m odel (5 )-(12) is c lo sing  p rice  (P it) a t the date, w h ich  

the  lis ted  com panies sent the ir financial sta tem ents to  the  S tock E x ch an ge  o f  T hailand. This 

v ariab le  is a ls0  defla ted  w ith  the  s to ck ’s p rice  a t the  b eg in n in g  o f  q u arte r t  (P lM).

4.5.2 Independent Variables
The m a in  independent v ariab le  in  the  m odel ( l ) - (4 )  is earnings (Eit). Earnings 

are earn ings befo re  any o ther ex traord inary  item s excep t ga in  o n  tro ub led  deb t restructurings ( i f  

any). E arn ings (E it) in  m odels are m easured  as fo llow s.

Eit =  earnings befo re ex trao rd inary  item s +  gain  o n  T D R  ( i f  any)

The o ther independent variab les are ad justed  earn ings (E A D Jit) and new  

accoun ting  item s in  incom e statem ent. EADJj, is ad justed  earn ings o r earn ings exclude the  new  

accoun ting  item s that can  be  calculated  in  the  fo llo w in g  form ula:
EADJj1 =  Eit -  gain  o n  T D R  +  loss o n  T D R

- reversal o f  im pairm ent loss fo r PPE  + im pairm ent loss o f  PPE
- reversal o f  im pairm ent loss fo r investm ent in  securities 
+  im pairm ent loss o f  investm ent in  securities
- un realized  gain on trad in g  securities 
+  unrealized  loss on  trad ing  securities
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T he n ew  accounting  item s are gain  on  tro ub led  deb t res tru c tu rin g  (G T D R it), loss 
on  tro ub led  deb t restructuring  (LTDRj1), im pairm ent loss (reversa l o f  im pairm ent loss) o f  

p roperty , p lan t and  equipm ent (IM PPEjt), im pairm ent loss (reversa l o f  im pairm ent loss) o f  

investm ent in  secu rities (IM INVjj), and unrealized  gain /loss o n  trad ing  secu rities (T R A D E it).
E arn ings, ad justed  earnings, and  n ew  accoun ting  item s are p er share basis 

(d iv ided  by  the  w e ig h ted  average ou tstanding  shares). T hese  accoun ting  item s are deflated  w ith  
the s to c k ’s p rice  a t the  beg inn ing  period  o f  quarte r t  (P iM) to  reduce  the  heteroscedastc ity  

p rob lem s (see  A P P E N D IX  D).
The o ther independent variab les are  the  dum m y v ariab le  (T ) u sed  to  div ide the  

firm - q u arte rs’ earn ings in to  earnings befo re and  afte r the  changes the accou n tin g  standards.
T he  o th er dum m y variables (D ) are used  to  partition  the  firm -quarters  into  firm - 

quarters  w ith  and  w ithou t each o f  new  accoun ting  item s. T h e  dum m y variab les (T  and  D) are 

defined  accord ing  to  m o d e ls ’ quotations.
T he m easurem ents o f  variab les in the  balance sheets (m odel 5-12) are d iv ided  to  

the  variab les that can  b e  ex tracted  d irectly  from  the  ba lance  sheets  and  no tes to  financial 
sta tem en ts and  canno t be ex tracted  d irectly  from  the  balance  sheets (m anua lly  calculated).

The variables that can be  ex tracted  d irec tly  from  the  balance  sheets and notes to  

financial sta tem en ts are total assets (T A it), to tal liab ilities  (T L it), n e t o f  property , p lan t and  
equ ipm ent (P P E it), to tal investm ents in securities (IN V it), and  o ther asse ts  (O T H A it).

N e t o f  Property, plant and  equipm ent (P PE it) com poses o f  property , p lant and  
equ ipm ent sta ted  at cost (P PE C it), the revaluation  surp lus am oun t (P P E R it, i f  any) and the 

a llow ance fo r im pairm ent am ount o f  PPE  (P PE Iit, i f  any).
T he c lassification  o f  types for investm ent in  securities under the new  accounting  

standards is d ifferen t from  old  accounting stand ard ’s requ irem ent. U nder old  accounting 
standards, investm en ts in  securities (IN V it) com poses o f  short-te rm  m arketab le  securities 
(S T M S it), lon g -te rm  m arketable  securities (L T M Sit), investm en t in  subsid ia ry  and  associa ted  
com pany  (L T R IN V it) under the equity  m ethod , and o ther investm ent (LTO IN V j,).

A fte r the changes in accounting standards, investm ent in  securities (IN V jt) 
com poses o f  trad in g  securities (TR D it), availab le-for-sa les securities (A F Sit), investm ent in 
subsid iaries and associa ted  com panies (LTRINVj,) under the  eq u ity  m ethod , o ther investm ent or 
general investm ent (LTOINVj,), and  held-to-m aturity  debt securities (H T M it).
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M oreover, there  are  variab les tha t canno t be  ex tracted  d irec tly  from  the balance 
sheets. T hese variab les (B V Pit, B V Iit B V O it) can  be  m easu red  by  th e  fo llow ing  equations.

B V Pit =  B ook value o f  equ ity  - N e t o f  P roperty , P lan t and  E quipm ent
=  Total A sse ts  -  Total L iab ilities  - N e t o f  P roperty , P lan t and  E quipm ent

B V Ijt =  B ook value  o f  equ ity  -  T o ta l In v estm en t in  S ecurities
=  Total A sse ts  -  Total L iab ilities  - Total Investm en t in  Securities

B V O it =  B ook value o f  equ ity  -  O the r A sse ts
=  Total A sse ts  -  Total L iab ilities  - O ther A sse ts

A ll independent variab les from  balance  sheets  are in  the  form  o f  p er share basis 
(d iv ided  by  the  ou tstand ing  shares at the  end  o f  quarter). T hese variab les are defla ted  w ith  the  
s to c k ’s p rice  at the  beg inn ing  period  (P it,1) to  red u ce  th e  he tero sced astc ity  p rob lem s (see  

A P P E N D IX  D ).
T he o ther independen t variab les are  th e  dum m y v ariab le  (T j and  T 2).
D um m y variab le  (T j) is used  to  d iv ide  the  firm -quarters  into firm -quarters 

b efo re  and  a fte r the  changes the  accoun ting  standards (T A S N o . 32-40), w hich  are defined  
accord ing  to  the  m o d e ls ’ quotations. D um m y v ariab le  (T 2) is u sed  to  d iv ide the  firm -quarters into 
firm -quarters  affec ted  and  no t affec ted  b y  the  ad o p tio n  o f  T A S in terp re ta tion  N o. 4.
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