The Effects of Research and Development and Advertising Expenditures on Firm Value and Earnings Persistence
Sung-Il Jeon

Associate Professor of Accounting

Department of Business Administration
Chonnam National University
300 Yongbong-dong, Buk-gu, Gwangju, Korea

E-mail: sijeon@chonnam.ac.kr
Fax: +82-62-530-1449

Tel: +82-62-530-1460

Young S. Kwak(
Professor of Finance

College of Business

Delaware State University

1200 North Dupont Highway, Dover, DE 19901, USA
E-mail: ykwak@desu.edu
Fax: 302-857-6908

Tel: 302-857-6902

November 2010
The Effects of Research and Development and Advertising Expenditures on Firm Value and Earnings Persistence
Abstract
This study examines the value relevance of intangible expenditures through their effects on the persistence of Ohlson's (1995) abnormal earnings. We posit that if abnormal earnings of capitalized intangible expenditures are more persistent than those of expensed intangible expenditures, market participants more favorably evaluate intangible expenditures which enhance the revenue-expense matching and increase earnings persistence through capitalization. Specifically, we test the hypothesis that the pricing multiples on intangible expenditures are greater for firms whose capitalized abnormal earnings are more persistent. Using a sample of 426 firms listed on the Korean Stock Exchange, we compare two persistence metrics of abnormal earnings based on capitalizing and expensing method. The empirical results support our hypothesis. The results suggest that the role of intangible expenditures in accounting processes should be taken into consideration when evaluating the value relevance of intangible expenditures. The results also suggest that the reliability of accounting information will greatly improve if the effects of intangible expenditures on earnings persistence and value relevance are examined in evaluating the value of the firm. Finally, we show that the value relevance of intangible expenditures can be investigated more in depth if sample firms are classified into various industries and sizes and if the evaluation measures are applied to these samples.
Keywords: Earnings persistence, Intangible expenditures, Matching principle, Research and development expenditures, Value relevance. 
1. Introduction

Research on accounting principles on intangible expenditures has gained significance as their positive effect on a firm’s future profit and market value has been increasingly publicized (Blair and Wallman, 2001; Upton, 2001). Many studies have argued that intangible expenditures should be classified as assets, by management discretion, so as to accurately reflect the profitability of a firm. Furthermore, non-financial measures have been developed to assess the core capability of intangible assets and to provide valuable information in corporate valuations (Kaplan and Norton, 1996). The accurate valuation of intangible assets is also important to ensure fair negotiation in the mergers and acquisitions (Gu and Lev, 2001). Venture firms with large research and development (R&D) expenditures are likely to be undervalued since the role of intangible assets as accounting information is limited. 
Ohlson (1995) shows that the value relevance of intangibles is significantly higher for capitalized intangibles than expensed. If intangible expenditures are not accurately capitalized, a firm’s value is not properly evaluated from its balance sheet, and thus investors will avoid investing in intangible expenditures. 
In this study we examine the impact of accounting methods for R&D and advertising (AD) expenditures on abnormal earnings. We also examine the value relevance of accounting methods for such expenditures. Specifically, it is hypothesized that the pricing multiples on intangible expenditures are greater for firms whose capitalized earnings are more persistent than their expensed earnings. This study seeks to find whether capitalizing intangible expenditures enhances matching of revenues and expenses, and whether market participants evaluate more favorably such expenditures which increase the persistence of abnormal earnings through capitalization rather than through expensing.
The rest of the paper is organized as follows. Section 2 provides literature review and background of this study. Section 3 presents our research hypothesis, and Section 4 describes research methods. Section 5 presents empirical results, and Section 6 concludes the paper.

2. Literature Review

A number of studies have examined the value relevance of intangible assets such as R&D and advertising expenditures (Amir and Lev, 1996; Lev and Sougiannis, 1996, 1999; Francis and Schipper, 1999; Barth, Beaver and Landsman, 1998; Ballester, Garcia-Ayuso and Livnat, 2000; Hand, 2000a, 2001b). For example, Lev and Sougiannis (1996) show that after capitalizing R&D expenditures, the effect of net earnings and corporate value on stock price becomes greater. They argue that capitalizing R&D expenditures provides valuable accounting information, and criticize that U.S. accounting principles do not allow capitalizing R&D expenditures. 
Francis and Schipper (1999) also argue that the value relevance of financial information decreases when intangible assets are not properly assessed due to a conservative cost accounting in financial reports of high-tech firms. They show that although no significant difference in value relevance between high-tech and non high-tech firms exists, publicized financial information of U.S. firms represents a lower value than the actual value of firms due to the U.S. accounting principles. Similarly, Blair and Wallman (2001) posit that the usefulness of accounting information has decreased in recent decades, especially in high-tech industries, because the conservative accounting method does not allow capitalizing intangible expenditures although these expenditures contribute greatly to the economic value creation of a high-tech company. 
Chambers, Jennings, and Thompson (2001) investigate the rationale behind capitalizing R&D expenditures. Their study empirically tests the value relevance of accounting information after capitalizing R&D expenditures, and finds that the stock price is the highest when the R&D expenditures are capitalized. Hand (2001a) examines the role of R&D expenditures, the rate of increase in R&D expenditures, the size of R&D expenditures, and the size/value of assets in human resources (HR) in the biotechnology industry. He shows that the relation between corporate value and accounting information is log-linear. In addition, he analyzes accounting variables using log transformation, and finds that the accounting variables explain 70% of the corporate value. 
Finally, Lev and Zarowin (1998) analyze whether economic benefits, uncertainty, and times to earn early profits vary among firms. They show that the effects of R&D expenditures on stock earning rates are positively related to the effects of R&D expenditures on future earning rates and times to earn early profits. Conversely, the effects are negatively related to the effects of R&D expenditures on sales and standard deviation of earnings trends, which are proxy of risks. This indicates that successful R&D expenditures lead to high corporate value and future profit earnings. 
To summarize, many previous studies have raised a big concern about the current accounting methods for intangible expenditures. Due to conservative accounting principles, intangible expenditures, unless capitalized, does not properly represent the actual economic value of a company (Ballester et al., 2000; Chambers et al., 2001; Chan, Louis and Sougiannis, 2001). Evaluation of a company is of primary interest to investors and stockholders. If intangible expenditures are not properly accounted for in the financial statements, it may lead to significant valuation errors.
Based on the literature review above, this study is motivated by the following observations. First, although many studies have examined the value relevance of intangible expenditures, previous studies have not provided an in-depth insight on the effects of intangible expenditures on corporate value. Second, the effects of industry characteristics on the capitalization of intangible expenditures have not been analyzed in detail. 
3. Research Hypothesis 
This study seeks to examine which accounting method for intangible expenditures (capitalizing versus expensing) is more useful, which is likely to depend on the adequacy of matching revenues and expenses generated by such intangibles. The evaluation of firms in the stock market becomes more favorable when intangible expenditures are capitalized (Lev and Sougiannis, 1996; Chambers et al., 2001; Healy, Myers and Howe, 2002). The capitalization of intangible expenditures, which contributes to future profits, improves revenue-expense matching to represent economic value of firms. 

The effect of intangible expenditures on future earnings is significant when intangible expenditures enhance the revenue-expense matching and increase earnings persistence through capitalization. If abnormal earnings computed by capitalized intangible expenditures are more persistent than those computed by expensed intangible expenditures, capitalizing such expenditures enhances the matching between revenues and expenses. Hence, market participants evaluate more favorably such expenditures that increase the persistence of abnormal earnings through capitalization rather than through expensing (Ohlson 1995; Chambers et al., 2001; Chan et al., 2001). This could be evaluated by comparing two persistence metrics of abnormal earnings based on capitalizing and expensing method. Thus, the following hypothesis is proposed for testing.
Hypothesis:
The pricing multiples on intangible expenditures are greater for firms 
whose capitalized earnings are more persistent than their expensed earnings. 
However, the effects of capitalizing intangible expenditures on earnings persistence should be examined separately from the effects of the capitalization of other expenditures. Thus, the intangible expenditures should first be capitalized. Then, when profits become realized, the intangible expenditures should be expensed for the appropriate revenue-expense matching and stock market evaluations. When the effects of intangible expenditures on profit generation are weak, however, the earnings persistence becomes lower as revenue-expense matching becomes distorted. In this case, the intangible expenditures should be expensed. 
4. Research Methods 
4.1. Data  

The sample data is composed of 154 (272) non-banking R&D (AD) expenditure-capitalizing corporations listed on the Korean Stock Exchange as of December fiscal year-end over the period of 1995-2007. The data is obtained from KIS-FAS database provided by the Korea Credit Evaluation Corporation. The sample data should satisfy the following conditions: 

(1)
The financial firms are excluded from the sample as financial policies and structures are greatly different from other industries. The sample includes manufacturing industries and service industries, such as food and beverage, construction, and transportation. 

(2)
The sample data of intangible expenditures are usable for the last seven years at minimum. 

(3)
The financial report is produced annually. 

(4)
The financial status of the firms should be stable such that they have no missing data in their financial reports. 

(5)
The sample data excludes any data having extreme values which lies in the uppermost or lowermost 1 % range in order to minimize the effects of outliers. 

As the amortization period for the R&D and AD expenditures vary greatly among different industries, we construct two models, the R&D and AD model, in which R&D and AD expenditures are amortized, respectively. The R&D model tests 154 firms in 9 industries and the AD model tests 272 firms in 17 industries.
4.2. Model Specification  

This study intends to examine the economic benefits from R&D and AD expenditures, which are different among industries, using the following equation (Sougiannis, 1994): 
OIt / CRt = a0 + a1 (1/CRt) + a2 (CRt /CRt) + ∑n a3jn (Ijt-n /CRt) + ut


(1)

where
OIt   =
profit from which R&D and AD expenditures are not excluded in year t;
CRt  = 
total of gross tangible fixed assets, investment assets, intangible fixed
 

assets and inventory assets from which assets under construction are 
 

excluded in year t;
    Ijt-n
=
jth intangible expenditures in year t-n (j = 1, R&D expenditures; j = 2, AD expenditures; n = 1, . . ,7). 
The amortization period for intangible expenditures is determined using the longest time lag of the intangible expenditures, which has a significant regression coefficient at the 5 % level. For instance, if the regression coefficients of intangible expenditures variables, Ijt-2, Ijt-3, Ijt-5, are significant, the amortization period for intangible expenditures is 5 years.

 Using the amortization period estimated in Equation (1), the amount that adds to the net earnings and to the assets is suggested in (2a) and (2b), respectively (Chan et al., 2001; Hall, Cummins, Laderman and Mundy, 1988). 

 EEjt  = 
{Ijt ( (1/n) * Ijt-1 – (1/n) * Ijt-2 - . . . – (1/n) * Ijt-n} = Ijt + OEEj

(2a) 



BBjt   = 
{Ijt + (n-1)/n * Ijt-1 + (n-2)/n * Ijt-2 + . . . + 1/n * Ijt-n+1} = Ijt + OBBjt             (2b)


where
 EEjt  
=
 amount which adds to the net earnings in year t when the jth intangible 







expenditure is amortized using the amortization period of the industry;
Ijt     =
amount of jth intangible expenditures in year t (j = 1, R&D; j = 2, AD); 

n


=

amortization period of the industry for intangible expenditures (n = 1, 





 2, ... ,7); 

OEEjt
=
EEjt ( Ijt; 

  BBjt   = 
amount which adds to the net assets in year t when the jth intangible  


      expenditure is amortized using the amortization period of the industry; 

 OBBjt

=  BBjt ( Ijt. 

To examine whether the earnings persistence increases when intangible expenditures are expensed or capitalized, the capitalized abnormal earnings (CX) and the expensed abnormal earnings (X) are defined as follows: 
CXjt  =  Xt + EEjt  (  r * BBjt-1




(3)
where
CXjt

=
 abnormal earnings when jth intangible expenditures in year t   






are capitalized, i.e., CEjt ( r * CBVjt-1; 
CEjt
=

net earnings when jth intangible expenditures in year t are 




 capitalized, i.e., Et + EEjt; 

       r
=  average earning rate of a three-year corporate bond (cost of 

 capital for equity); 

 CBVjt-1

=
 book value when jth intangible expenditures in year t-1 are 

 capitalized, i.e., BVt-1 + BBjt-1;
      Xt
=
 abnormal earnings when the intangible expenditures in year t 

 are expensed, i.e., Et ( r * BVt-1;
      Et

=
 net earnings when the intangible expenditures in year t are 
 expensed;
   BVt-1

=  book value at the end of year t-1;
In the Ohlson’s (1995) model, the earnings persistence of abnormal earnings is the first auto correlation coefficient for abnormal earnings, as follows:  
 Xt+1   =  ω0 + ω1 Xt + e1t+1 
                          (4a)
CXjt+1   =  ωcj0 + ωcj1 CXjt + e2t+1 
                    (4b)





From the equation (4a) and (4b), ω1 and ωcj1 are estimated using the time-series data of the last ten years. Based on the assumptions of the Ohlson’s model, the first autocorrelation and the clean surplus relation among net assets, net earnings, and the corporate asset value is the linear equation of the net assets, net earnings and other financial information as follows:  
Vt   =  {1-rω1 / (1+r-ω1)} * BVt-1 + {1+ω1 / (1+r-ω1)} * Et - Dt + q * Ot 

(5)
where
Vt 
   =
asset value at the end of year t; 

ω1      =
coefficient of earnings persistence estimated from abnormal earnings when intangible expenditures are expensed; 

BVt-1   =
book value per week at the end of year t-1; 

Et      = 
net earnings in year t;  

Dt    = 
net dividend in year t; 

Ot      = 
information other than abnormal earnings in year t;
q     = 
(1+r) /{(1+r-ω1)(1+r-θ)}, (θ is the first autocorrelation of other information, i.e., the regression coefficient in Ot+1 = θ Ot + εt). 
The equation (5) indicates that the pricing multiples on the net earnings increase as the earnings persistence increases. When the stock market is efficient, evaluations of asset values by stakeholders depend on the size of the net earnings and the net assets. 

The pricing multiples on intangible expenditures are greater for firms whose capitalized earnings are more persistent than their expensed earnings. In Equation (5), the net earnings (E) and the book value (BV) are replaced with capitalized earnings (CE) and the capitalized book value (CBV) as in Equation (6). 

Vt  = {1-rωcj1/(1+r-ωcj1)} * CBVjt-1 + {1+ωcj1/(1+r-ωcj1)} * CEjt - Dt + q * Ot
  = {1-rωcj1/(1+r-ωcj1)} * CBVjt-1 + {1+ωcj1/(1+r-ωcj1)}* (Et+Ijt+OEEjt) - Dt + q * Ot
 (6)
The information other than abnormal earnings (Ot) in Equation (6) is difficult to assess. Furthermore, when E(Ot) is not equal to 0, autocorrelation among error terms exists. To solve this problem, an intercept and an error term are included to replace the information other than abnormal (Myers, 1999). When net earnings are negative, the relation between net earnings and stock price can be misleading (Hayn, 1995; Collins, Maydew and Weiss, 1997 & 1999). To remedy this problem, the negative net earnings (NEGE) are included. When dependent variables are affected by the economic environment of a specific year, regardless of independent variables, the correlation among cross sectional data of dependent variables may exist. The autocorrelation among error terms exists as the auto correlation among time-series data of dependent variables. The dummy variable (YR) is included since it is necessary to prevent the estimated regression coefficients and the standard errors from becoming biased due to the correlation of cross sectional and time-series data of dependent variables.  

The equation (6) can be adjusted when the aforementioned variables are included and the asset value at the end of year t (Vt) is replaced with stock price (P) at the end of March in year t+1. 
Pt  =  b0 + b1 CBVjt-1 + b2 Et + b3 Ijt + b4 OEEjt + b5 NEGEt + ∑k b6k YRkt + v1t
(7)

where
Pt

     = 
stock price at the end of March in year t+1; 

NEGEt  =
Et when Et is negative;
0, otherwise.;
YRkt     =
1 when t = k;
0, otherwise (k = 1996, 1997, . . . , 2007). 
The persistence of earnings increase due to capitalization of the intangible expenditures is measured by the difference between capitalizing earnings persistence coefficient and expensing earnings persistence coefficient. When the difference (ωcj1-ω1) is positive, the earnings persistence increases from the capitalization of intangible expenditures. To minimize the measurement error of the difference, the dummy variable (Gjt) indicating whether the difference is greater than 0 or not defined. The interaction term, (Gjt(Ijt), is added to the equation (7). 
Pt = b0 + b1 CBVjt-1 + b2 Et + b31 Ijt + b32 GjtIjt + b4 OEEjt + b5 NEGEt + ∑k b6k YRkt + v2t  (8)
Our research hypothesis suggests that the pricing multiples on intangible expenditures are greater for firms whose capitalized earnings are more persistent than their expensed earnings. In the group of firms where ωcj1 is larger than ω1, the pricing multiples on net profits increase as earning persistence increases from the appropriate matching between revenues and expenses for intangible expenditures. For the same group of corporations, the pricing multiples on intangible expenditures, b32, will be significantly positive.
5. Results 
Panel A of Table 1 shows estimation results of Equation (1), the number of years during which the economic benefits from R&D and AD last for each industry. The amortization period for R&D is different for each industry, ranging from two to seven years. AD affects economic benefits for three to seven years, which is longer than what is reported in previous studies (Hirschey and Weygandt, 1985; Lev and Sougiannis, 1996). The amortization period of R&D for the petroleum and atomic material industry is seven years, while it is two years for the autos and trailer manufacturing industry. The amortization period of AD is seven years for both the computer and OA manufacturing industry and the science and technology service industry.
Panel B shows the increase and decrease of earnings persistence for industries after R&D and AD are capitalized and earnings persistence for abnormal earnings are estimated using Equations (4a) and (4b). The number of firms whose earnings persistence increases (decreases) after R&D capitalization is 489 (478). The number of firms whose earnings persistence increases (decreases) after AD capitalization is 987 (979). The number of firms whose earnings persistence increases after capitalizing intangible expenditures is about the same as the number of firms whose earnings persistence decreases. 

Panel A of Table 2 presents descriptive statistics of key variables for the sample firms, where earnings persistence increases or decreases when R&D (I1) is capitalized using the amortization period of industry. The mean (median) of Pt, BVt-1, and I1t  for the sample firms where earnings persistence increases are 14,239 (11,210), 20,943 (14,321), and 272 (72) won, respectively. The mean (median) of Pt, BVt-1, and I1t  for the sample firms where earnings persistence decreases are 17,582 (13,907), 22,133 (17,109), and 283 (105) won, respectively.

Table 1. The analysis of R&D and AD expenditures and effects 
Panel A: The amortization period of the industry 

	Industry
	The amortization period for R&D
	The amortization period for AD 

	Food and Beverage Manufacturing 
	 
	 
	4
	 

	Cloths and Fur Manufacturing 
	 
	 
	3
	 

	Pulp and Paper Manufacturing 
	 
	 
	4
	 

	Publishing and Printing 
	 
	 
	4
	 

	Petroleum and Atomic Material Manufacturing
	7
	 
	 
	 

	Chemicals Manufacturing 
	5
	 
	 
	 

	Non Metals Manufacturing
	4
	 
	5
	 

	Metals Product Manufacturing
	 
	 
	4
	 

	Computer and OA Manufacturing 
	5
	 
	7
	 

	Other Electrical Products Manufacturing 
	3
	 
	4
	 

	Electronics and Communication Products Manufacturing 
	4
	 
	3
	 

	Medicals and Optical Products Manufacturing
	4
	 
	3
	 

	Autos and Trailer Manufacturing 
	3
	 
	2
	 

	Furniture Manufacturing 
	 
	 
	3
	 

	Electricity and Gas 
	 
	 
	3
	 

	Construction 
	4
	 
	3
	 

	Transportation and Pipeline 
	 
	 
	6
	 

	Communication 
	 
	 
	3
	 

	Science and Technology Service 
	 
	 
	7
	 


a The amortization period of industry (n) is estimated using the following model: 

OIt  / CRt  =  a0 + a1 (1/CRt) + a2 (CRt /CRt) + ∑n a3jn (Ijt-n /CRt) + ut(1).
      OIt  =  the profit from which R&D and AD expenditures are not excluded in year t.
      CRt  =  the total of gross tangible fixed asset, investment asset, intangible fixed asset, and 
              inventory asset from which asset under construction is excluded in year t.
      Ijt-n  =
the jth intangible expenditures in year t-n (j = 1, R&D expenditures; j = 2, AD 


  expenditures; n = 1, . . , 7). 

The amortization period of an industry is determined using the longest time lag of the intangible expenditures variables which are significant at the 5% level using a two-tailed test. For instance, if the regression coefficients of intangible expenditures variables, Ijt-2, Ijt-3, Ijt-5, are significant at the 5% level, the amortization period of the industry is 5 years. 
Panel B: The sample distribution of ω of the industry 

	Industry
	The capitalization of R&D (j=1)
	The capitalization of AD (j=2)

	
	ωcj1-ω1>0
	ωcj1-ω1<0
	ωcj1-ω1>0
	ωcj1-ω1<0

	Food and Beverage Manufacturing
	 
	 
	 
	 
	128
	 
	110
	 

	Cloths and Fur Manufacturing
	 
	 
	 
	 
	41
	 
	44
	 

	Pulp and Paper Manufacturing
	 
	 
	 
	 
	86
	 
	64
	 

	Publishing and Printing
	 
	 
	 
	 
	4
	 
	2
	 

	Petroleum and Atomic Material Manufacturing
	4
	 
	2
	 
	 
	 
	 
	 

	Chemicals Manufacturing 
	196
	 
	149
	 
	 
	 
	 
	 

	Non Metals Manufacturing
	45
	 
	49
	 
	98
	 
	90
	 

	Metals Product Manufacturing
	 
	 
	 
	 
	14
	 
	37
	 

	Computer and OA Manufacturing
	16
	 
	11
	 
	17
	 
	30
	 

	Other Electrical Products Manufacturing
	26
	 
	29
	 
	73
	 
	74
	 

	Electronics and Communication Products Manufacturing
	72
	 
	69
	 
	160
	 
	154
	 

	Medicals and Optical Products Manufacturing
	23
	 
	14
	 
	30
	 
	8
	 

	Autos and Trailer Manufacturing
	29
	 
	43
	 
	98
	 
	123
	 

	Furniture Manufacturing
	 
	 
	 
	 
	35
	 
	16
	 

	Electricity and Gas
	 
	 
	 
	 
	34
	 
	26
	 

	Construction
	78
	 
	112
	 
	130
	 
	162
	 

	Transportation and Pipeline
	 
	 
	 
	 
	29
	 
	32
	 

	Communication
	 
	 
	 
	 
	9
	 
	2
	 

	Science and Technology Service
	 
	 
	 
	 
	1 
	 
	5
	 

	Total
	489
	 
	478
	 
	987
	 
	979
	 


b The earnings persistence is estimated using time-series data of ten years and the following models.
 For instance, ω1 or ωcj1 of 1995 can be estimated using the time-series data of 1986-1995. 

Xt+1 = ω0 + ω1 Xt + e1t+1;
CXjt+1 = ωcj0 + ωcj1 CXjt + e2t+1
Xt
= abnormal earnings when the intangible expenditures in year t are expensed, i.e., Et – r * BVt-1.
Et 
= net earnings when the intangible expenditures in year t are expensed.
BVt-1 = book value at the end of year t-1.
r    = average earning rate of three year corporate bond.
CXjt = abnormal earnings when jth intangible expenditures in year t are capitalized, 
  i.e., CEjt – r CBVjt-1. 

CEjt = net earnings when jth intangible expenditures in year t are capitalized, i.e., Et + EEjt.
CBVjt-1 = book value when jth intangible expenditures in year t-1 are capitalized, i.e., BVt-1 + BBjt-1. 

Table 2. The descriptive statistics of sample corporations 
Panel A: The capitalization of R&D (j = 1) (Currency: Won) 

	Variables
	ωcj1-ω1 > 0 (N=489) 
	ωcj1-ω1 < 0 (N=478)

	
	Mean
	Median
	Mean
	Median

	Pt
	14,239
	11,210
	17,582
	13,907

	BVt-1
	20,943
	14,321
	22,133
	17,109

	Et
	291
	684
	353
	703

	Ijt
	272
	72
	283
	105

	EEjt 
	33
	4
	54
	6

	BBjt
	373
	123
	378
	167

	OEEjt
	221
	74
	207
	94

	ωcj1-ω1
	0.025
	0.014
	-0.012
	-0.002


Panel B: The capitalization of AD (j = 2) (Currency: Won)  

	Variables
	ωcj1-ω1>0 (N=987) 
	ωcj1-ω1<0 (N=979)

	
	Mean
	Median
	Mean
	Median

	Pt
	15,793
	12,313
	17,038
	14,210

	BVt-1
	22,817
	14,430
	18,413
	16,732

	Et
	337
	512
	497
	734

	Ijt
	903
	48
	754
	70

	EEjt 
	34
	3
	117
	3

	BBjt
	1,218
	87
	1,312
	87

	OEEjt
	723
	50
	623
	68

	ωcj1-ω1
	0.024
	0.009
	-0.031
	-0.007


The variable definitions: 

  Pt   = 
PPS at the end of March in year t+1. 

EEjt    =   the amount which adds to the net earnings in year t when jth intangible expenditure is 
          amortized using the amortization period of industry.
BBjt   =   the amount which adds to the net asset in year t when jth intangible expenditure is
              amortized using the amortization period of industry. 

OEEjt  =   EEjt ( Ijt. 

  ω1   =

the coefficient of earnings persistence estimated from abnormal earnings when intangible 






   expenditures are expensed.
ωcj1  =   the coefficient of earnings persistence estimated from abnormal earnings when intangible 
         expenditures are capitalized (j = 1, R&D; j = 2, AD).
Likewise, Panel B shows descriptive statistics of key variables for the sample firms where earnings persistence increases or decreases when AD (I2) is capitalized using the amortization period of industry. The average of Pt, BVt-1, and I1t for the sample firms where earnings persistence increases (decreases) are 15,793 (17,038) won, 22,817 (18,413), and 903 (754) won, respectively. 

Table 2 shows that the stock price, net assets, and net earnings become greater for the firms in which earnings persistence decreases due to the capitalization of intangible expenditures. The two sample firms (ωcj1-ω1>0, and ω cj1-ω1<0) do not show much difference in descriptive statistics of variables related to capitalization of intangible expenditures. This indicates that it is difficult to differentiate variables in advance according to whether the earnings persistence increases or decreases.

Table 3 shows the correlation coefficients among variables. As Panel A and B shows, Pt is significantly related to BVt-1, Et, CBV1t-1, CE1t, CBV2t-1, CE2t, I1t, I2t, OEE1t, OEE2t at the 1% level. EE1t (the amount which adds to the net earnings in year t when R&D is amortized using the amortization period of the industry) and BB1t (the amount which adds to the net asset of year t when R&D is amortized using the amortization period of the industry) are less related to stock price than EE2t (the amount which adds to the net earnings of year t when AD is amortized using the amortization period of the industry) and BB2t (the amount which adds to the net asset of year t when AD is amortized using the amortization period of the industry), respectively. Both ωc11 (the coefficient of earnings persistence estimated from abnormal earnings when R&D are capitalized) and ωc21 (the coefficient of earnings persistence estimated from abnormal earnings when AD are capitalized) are not significantly related to stock price. 
Panel A in Table 4 reports results of the coefficient of earnings persistence estimated from abnormal earnings when intangible expenditures are either capitalized or expensed. In Model 1, the regression coefficient of X (i.e., ω1) is 0.135 (t value is 4.97), and the adjusted R2 is 0.071. Model 2 shows the estimation results of the coefficient of earnings persistence estimated from abnormal earnings when R&D is capitalized. In Model 2, the regression coefficient of CX1 (i.e., ωc11) is 0.139 (t value is 5.15), and the adjusted R2 is 0.078, which indicates that the regression coefficient of Model 2 is slightly higher than that of Model 1.
Table 3. The correlation coefficients among variables 
Panel A: R&D model (j=1) 

	Variables
	Pt
	BVt-1
	Et
	CBVjt-1
	CEjt
	Ijt 
	EEjt
	BBjt
	ω1
	ωcj1

	BVt-1
	0.437***
	
	
	
	
	
	
	
	
	

	Et
	0.310***
	0.213***
	
	
	
	
	
	
	
	

	CBVjt-1
	0.437***
	0.999***
	0.214***
	
	
	
	
	
	
	

	CEjt
	0.318***
	0.221***
	0.999***
	0.221***
	
	
	
	
	
	

	Ijt
	0.337***
	0.350***
	0.114***
	0.394***
	0.148***
	
	
	
	
	

	EEjt
	0.273***
	0.252***
	0.090***
	0.259***
	0.117***
	0.772***
	
	
	
	

	BBjt
	0.264***
	0.364***
	0.172***
	0.372***
	0.183***
	0.803***
	0.551***
	
	
	

	ω1
	-0.022
	0.005
	-0.351***
	0.003
	-0.364***
	0.037
	0.074***
	0.003
	
	

	ωcj1
	-0.021
	0.006
	-0.351***
	0.003
	-0.348***
	0.036
	0.073***
	0.002
	0.999***
	

	OEEjt
	0.287***
	0.373***
	0.179***
	0.372***
	0.183***
	0.834***
	0.356***
	0.907***
	0.001
	-0.002


Panel B: AD model (j=2) 

	 Variables
	Pt
	BVt-1
	Et
	CBVjt-1
	CEjt
	Ijt 
	EEjt
	BBjt
	ω1
	ωcj1

	BVt-1
	0.441***
	
	
	
	
	
	
	
	
	

	Et 
	0.427***
	0.273**
	
	
	
	
	
	
	
	

	CBVjt-1 
	0.442***
	0.991***
	0.274***
	
	
	
	
	
	
	

	CEjt
	0.485***
	0.294**
	0.992***
	0.263***
	
	
	
	
	
	

	Ijt 
	0.377***
	0.251***
	0.133***
	0.443***
	0.172***
	
	
	
	
	

	EEjt
	0.374***
	0.141***
	0.181***
	0.117***
	0.279***
	0.430***
	
	
	
	

	BBjt
	0.361***
	0.337***
	0.103***
	0.489***
	0.132***
	0.921***
	0.374***
	
	
	

	ω1
	0.010
	0.064***
	-0.241***
	0.073***
	-0.214***
	-0.012
	-0.008
	-0.017
	
	

	ωcj1
	0.014
	0.077***
	-0.243***
	0.084***
	-0.243***
	-0.007
	-0.033*
	-0.004
	0.981***
	

	OEEjt
	0.297***
	0.263***
	0.082***
	0.473***
	0.119***
	0.924***
	0.268***
	0.963***
	-0.007
	0.002


See Table 2 for variable definitions.

***,**,*: The regression coefficient is significant at 1%, 5%, and 10 % level, respectively, using a two- tailed test. 
Table 4. Test of value relevance of accounting information 
Panel A: Analysis of earnings persistence 

Xt+1 = ω0 + ω1 Xt + ∑k a1k YRkt + e1t+1
CXjt+1 = ωcj0 + ωcj1 CXjt + ∑k a1k YRkt + e2t+1
	Variablesa
	R&D model (j=1)
	AD model (j=2)

	
	Model 1
	Model 2
	Model 3
	Model 4

	
	Est. coeff.

(t-statistic b)
	Est. coeff.

(t-statistic b)
	Est. coeff.

(t-statistic b)
	Est. coeff.

(t-statistic b)

	Xt
	0.135 (4.97)***
	
	0.070 (6.24)***
	

	CXjt
	
	0.139 (5.15)***
	
	0.094 (7.97)***

	Adjusted R2
	0.071
	0.078
	0.067
	0.072


Panel B: The analysis of value of accounting information 

Pt = a0 + a1 BVt-1 + a2 Et + a3 NEGEt  + ∑k a4k YRkt + u1t
Pt = a0 + a1 CBVjt-1 + a2 CEjt + a3 NEGEt  + ∑k a4k YRkt + u2t
	Variablesa 
	R&D model (j=1)
	AD model (j=2)

	
	Model 1
	Model 2
	Model 3
	Model 4

	
	 Est. coeff.

(t-statistic b)
	Est. coeff.

(t-statistic b)
	Est. coeff.

(t-statistic b)
	Est. coeff.

(t-statistic b)

	BVt-1
	0.247 (8.55)***
	
	0.289 (13.34)***
	

	CBVjt-1
	
	0.241 (9.50)***
	
	0.273 (12.41)***

	Et
	2.571 (13.14)***
	
	3.522 (18.74)***
	

	CEjt
	
	2.791 (16.91)***
	
	3.844 (19.47)***

	NEGEt
	-2.173 (-11.70)***
	-2.283 (-12.05)***
	-5.417 (-16.24)***
	-5.490 (-16.94)***

	Adjusted R2
	0.372
	0.414
	0.424
	0.457


a The regression coefficients for intercept and dummy variables for each year are not presented. 
b Whether the regression coefficient is significantly different from zero is tested (***, **, *: The regression coefficient is significant at the 1%, 5%, and 10 % level, respectively. using a two-tailed test). 
See Table 2 for variable definitions.

NEGEt  =  Et when Et is negative, and 0 otherwise. 
YRkt     =  1 when t = k, and 0 otherwise (k= 1996, 1997, . . . , 2007). 
Model 3 reports the estimation results of the coefficient of earnings persistence estimated from net earnings and net assets. In Model 3, the regression coefficient of X (i.e., ω1) is 0.070 (t value is 6.24). Model 4 shows the estimation results of the coefficient of earnings persistence estimated from net earnings and net assets. In Model 4, the regression coefficient of CX2 (i.e., ωc21) is 0.094 (t value is 7.97), and the adjusted R2 is 0.072. 
Panel B reports the analysis results of value relevance. The R&D Model 1 shows the value relevance of reported net earnings and net assets. The regression coefficient of E is 2.571 (t value is 13.14) and the adjusted R2 is 0.372. The value relevance of the net asset (CE1) after capitalizing R&D is increasing and is represented by the regression coefficient which is 2.791 (t value is 16.91), and the adjusted R2 which is 0.414. In  AD Model 4, the value relevance of the net asset (CE2) after capitalizing AD is represented by the regression coefficient which is 3.844 (t value is 19.47). The regression coefficient and the adjusted R2 increase in Model 4 than in Model 3 by 0.322 and 3.3 %, respectively. These results indicate that the capitalization of intangible expenditures is positively evaluated in the stock market.

We test the hypothesis that the pricing multiples on intangible expenditures are greater for firms whose capitalized abnormal earnings are more persistent than their expensed abnormal earnings. The test results are shown in Table 5. The dummy variable (Gjt) is examined, which indicates the difference between earnings persistence when intangible expenditures are capitalized and earnings persistence when intangible expenditures are expensed (ωcj1-ω1) is greater than zero. The pricing multiples on interaction terms of intangible expenditures (Gjt(Ijt) is further examined. Table 4 shows whether the earnings persistence and value relevance increase when intangible expenditures are capitalized. 
Table 5 shows the value relevance of intangible expenditures for the firms in which earnings persistence increases from intangible expenditures. In R&D Model 1, the regression coefficient of I1t is 3.214 (t value is 2.45) which is significant at the 5 % level. The regression coefficient of Gjt( Ijt is 5.743 (t value is 3.07) and is significant at the 1 % level, which indicates the increase in earnings persistence. For the firms where earnings persistence increases (decreases) from the capitalization of R&D, the stock price increases by 8.957 (3.214) won when R&D increases by 1 won. This indicates that R&D is positively related to stock price, and when earnings persistence increases from the capitalization of R&D, the pricing multiples on R&D are more positively evaluated. 

Model 2 includes OEE1t and I1t. The regression coefficient of I1t is 6.947 and is statistically significant (t value is 2.91). The regression coefficient of Gjt( Ijt is 5.910 (t value is 3.43) and is also statistically significant. Furthermore, R&D expenditures before year t are debited from net earnings of year t as in equation (2a). The regression coefficient of OEE1t is －4.173, which is not statistically significant (t value is －1.03). In AD Model 3, the regression coefficient of Ijt is 0.552 and is statistically significant (t value is 1.73). The regression coefficient of Gjt( Ijt is 0.673 (t value is 2.41) and is statistically significant. 
When earnings persistence increases from the capitalization of AD, AD is positively and significantly related to stock price, which is similar to the results for the R&D Model 1. For the firms where earnings persistence increases (decreases) from the capitalization of AD, the stock price increases by 1,225 (0.552) won when AD increases by 1 won. In AD Model 4, the regression coefficient of I2t is 4.317, which is significant. The regression coefficient of G2t( I2t is 1.017, which is significant. The regression coefficient of OEE2t is －6.189, which is negative and significant (t value is －7.33). 
The final row of Table 5 reports Z-statistics which test the significance of the R2 differences. These Z-statistics are based on the likelihood ratio described in Vuong (1989). Vuong’s test compares the sum of squared residuals from two alternative non-nested regressions that have the same dependent variable, and therefore the same total sum of squares. This test statistic has a unit normal distribution under the null hypothesis of equal explanatory power, and will be positive if the R2 for regression model (2) is greater than the R2 for regression model (1). In Table 5, Model 2 is significantly better in explaining value relevance of intangibles than Model 1. 

Taken together, the pricing multiples on intangible expenditures are greater for firms whose capitalized abnormal earnings are more persistent than their expensed abnormal earnings. If abnormal earnings computed by capitalized intangible expenditures are more persistent than those computed by expensed intangible expenditures, capitalizing such expenditures enhances the matching between revenues and expenses. Hence, market participants evaluate more favorably such expenditures that increase the persistence of abnormal earnings through capitalization rather than through expensing.
Table 5. Test of value relevance of accounting information using earnings persistence 

Pt = b0 + b1 CBVjt-1 + b2 Et + b31 Ijt + b32 Gjt · Ijt + b4 OEEjt + b5 NEGEt + ∑k b6k YRkt + v2t
	Variablesa 
	R&D model (j=1)
	AD model (j=2)

	
	Model 1
	Model 2
	Model 3
	Model 4

	
	Est. coeff.

(t-statistic b)
	Est. coeff.

(t-statistic b)
	Est. coeff.

(t-statistic b)
	Est. coeff.

(t-statistic b)

	CBVjt-1
	0.213 (7.01)***
	0.217 (7.13)***
	0.243 (12.30)***
	0.249 (12.77)***

	Et
	2.473 (13.17)***
	2.461(13.04)***
	3.314 (19.07)***
	3.183 (18.33)***

	Ijt
	3.214 (2.45)**
	6.947 (2.91)**
	0.552 (1.73)*
	4.317 (6.64)***

	GjtㆍIjt
	5.743 (3.07)***
	5.910 (3.43)***
	0.673 (2.41)**
	1.017 (3.43)***

	OEEjt
	
	-4.173 (-1.03)
	
	-6.189 (-7.33)***

	NEG_Et
	-2.004 (-10.43)***
	-1.977 (-10.01)***
	-4.270 (-15.76)***
	-4.113 (-14.99)***

	Adjusted R2
	0.427
	0.463
	0.463
	0.472

	R2 Difference
	0.036
	0.009

	Z-Statistic
	2.14**
	0.34


a The regression coefficients for intercept and dummy variables for each year are not presented. 
b Whether the regression coefficient is significantly different from zero is tested (***, **, *: The regression coefficient is significant at 1%, 5%, and 10 %. significance level, respectively). 

See Table 2 for variable definitions.

Gjt = Dummy variable indicates whether (ωcj1-ω1) is greater than 0.

6. Conclusions 

This study examines the effects of intangible expenditures on earnings persistence and the value relevance of intangible expenditures. Capitalizing such expenditures, which determines future earnings, enhances the value relevance as it improves the matching of revenues and expenses such that market participants evaluate more favorably such expenditures. Ohlson (1995) posits that the value relevance of net earnings is affected by the coefficient of earnings persistence. Capitalizing intangible expenditures increases the coefficient of earnings persistence and future earnings of such expenditures. The pricing multiples on intangible expenditures become greater when capitalizing such expenditures improves the matching of revenues and expenses. 
We test the hypothesis that the pricing multiples on intangible expenditures are greater for firms whose capitalized abnormal earnings are more persistent than their expensed abnormal earnings. Using a sample of 426 firms listed on the Korean Stock Exchange, we compare two persistence metrics of abnormal earnings based on capitalizing and expensing method. The empirical results support our hypothesis, which indicates that market participants more favorably evaluate intangible expenditures which enhance the revenue-expense matching and increase earnings persistence through capitalization. 
Finally, we suggest that the role of intangible expenditures in accounting processes should be taken into consideration when evaluating the value relevance of intangible expenditures. We show that the reliability of accounting information will greatly improve if the effects of intangible expenditures on earnings persistence and value relevance are examined in evaluating the value of the firm. We also show that the value relevance of intangible expenditures can be investigated more in depth if sample firms are classified into various industries and various sizes along with the evaluation measures applied to these samples.
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