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Abstract: 
In this paper we examine the short and long-term relations between stock price, book value and residual income.  We employ a 
panel error correction model, estimated with Engle & Granger’s (1987) two-step procedure and the single equation methodology. 
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error. Further, we find that book value has short and long-term effects on stock prices. Finally, this paper finds mixed results 
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1. Introduction  
Ohlson’s (1995) residual income model (OM), which states 
that there is a relationship between accounting data and 
market values, has been studied extensively. The current 
literature is dominated by cross-sectional (e.g. Collins et al. 
1997;Abarbanell & Bernard 2000; Francis et al. 2000) and 
time-series approaches (e.g. Bar-Yosef et al. 1996; Ahmed 
et al. 2000; Morel 2003), which generally finds that book 
value and residual income can be used to explain stock 
prices (e.g. Baumann 1999 p.49; Zeng 2003 p.38; Iñiguez & 
Giner 2006 p.171). Additionally, some studies investigate 
the long-term relationship between stock price, book value 
and residual income. They find that the variables are 
fractionally cointegrated	  (Lee et al. 2014; Lee et al. 2012).  
 However, the cross sectional approach ignores the time 
series-properties of the OM. The time-series approach also 
has limitations, due to the non-stationary behavior of the 
variables (Qi et al. 2000 p.151). Moreover, studies that 
apply cointegration test neglect to examine the short-term 
dynamics between the variables.  
 In this paper, an alternative methodological approach is 
introduced, which allows us to investigate both the long and 
short-term relations between stock price, book value and 
residual income. To the best of our knowledge, this is the 
first study to investigate both the long and short-term 
relations. Our study is relevant for investors and academics 
since valuation is a central topic in the financial literature. 
Further, the study may provide new insight on the effects of 
book value and residual income on stock prices. 
 We apply a panel error correction model (PECM) 
estimated with Engle & Granger’s (1987) two-step 
procedure, and the single equation method. The results show 
that book value have short and long term effects on stock 
prices and that stock price adjust to the long-term 
relationship when a disequilibrium occurs. We find mixed 
results regarding residual incomes impact on stock prices. 
 The remainder of this paper is organized as follows: 
Section 2 gives the background of the OM, and Section 3 
presents the methodology. Section 4 gives the results and 
discussion. Finally, Section 5 presents the conclusion. 

2. Ohlson´s (1995) model 
The formula for the dividend discount model (DMM) is: 

1.                                                              Pt= Et(Dt+i

∞

i=1

)  /  (1+r)!   

where Pt is stock price in time period t, Dt+i is dividend in 
time period t+i, r is the discount rate and Et is the 
expectations operator at time t. To express stock prices in 
terms of accounting variables one have to assume the clean 
surplus relationship, i.e.: 
2.                                                                      BVt+1=BVt+NIt+1-‐Dt+1  

where BVt is book value in time period t and NIt+1 is 
earnings in time period t+1. Regroup the terms, thus: 

3.                                                                Dt+1=NIt+1+BVt-‐BVt+1  

Residual income is defined as: 

4.                                                                          RIt+1=NIt+1-‐r!BVt  

where RIt+1 is the residual income in time period t+1. 
Combine eq. 3 and 4, thus: 

5.                                                                  Dt+1=RIt+1+rBVt+BVt-‐BVt+1  

Rearrange the terms and plug the above expression into eq. 
1 gives: 

6.        Pt=
RIt+1+BVt(1+r)-‐BVt+1

(1+r) +
RIt+2+BVt+1(1+r)-‐BVt+2

(1+r)2 +…..  

By simplifying and cancelling the terms on the right-hand 
side we get: 

7.                                                        Pt=BVt Et(RIt+i

∞

i=1

)  /  (1+r)!   

Eq. 7 redefines the DMM in eq.1 in terms of book value and 
expected residual income. Generally, eq. 7 will not lead to a 
closed form solution unless assumptions are made to 
connect future residual income with realized accounting 
information (Qi et al. 2000 p.145). Ohlson (1995) assumes 
the following linear dynamics:  
8a.                                                                    RIt+1=ωRIt+υ!+ε!,!!!  

8b.                                                                                    υt+1=γυt+ε!,!!!  

where υ is other information than residual income and εt+1 is 
the error term in time period t+1. Let (1+r)=R and combine 
eq. 7, 8a and 8b thus: 

9.                                                                            Pt=BVt+α!RI!+α!ν!  

where 

            α! =
ω

R − ω           and        α! =
ω

(R − ω)(R − γ) 

 Contrary to the residual income model in eq. 7, eq.9 
provides a closed form assumed solution and it does not 
depend on explicit forecasts of future residual income (Qi et 
al. 2000 p.146). ν!  is usually unobserved and therefore 
omitted from empirical studies (Ibid). 
 It is reasonable to state that P are I(1), by just inspecting 
stock market indexes for a longer period of time. Discount 
rates are I(0), which implies that dividends must be I(1) if 
stock prices are I(1). 
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Table 1 
Symbols & descriptions of variables 

Variable Symbol Description 
Net	  income	  	   NI	   NIBEI	  /	  no.	  shares	  

Book	  value	   LnBV	   Ln	  (SEQ	  /	  no.	  shares)	  

Rwacc	  	   r	   E/V*Re+D/V*Rd	  

Equity	   E	   Equity	  

Debt	   D	   Total	  debt	  

Debt	  &	  Equity	   V	   Total	  debt	  +	  equity	  

Cost	  of	  debt	   Rd	   IED/	  Total	  debt	  

Cost	  of	  equity	   Re	   0.15	  	  

Stock	  price	   LnP	   Ln	  (Stock	  price)	  

NOTE: By	  using	  Rwacc	  as	  a	  proxy	  for	  r,	  we	  have	  created	  a	  firm	  specific	  cost	  of	  capital	  
using	  historic	   values.	  There	   is	   little	   consensus	   for	  how	   to	  determine	   rt	   in	  practice,	  
but	   it	   should	   be	   firm	   specific	   according	   to	   theory	   (Lee	   et	   al.	   2014	   p.42).	   The	  
estimated	   Rwacc	   allows	   for	   heterogeneity	   in	   both	   time	   and	   cross	   sectional	  
dimension	  of	  the	  estimated	  cost	  of	  capital	  for	  each	  firm.	  	  
The	  average	  return	  on	  equity	  for	  the	  sample	  is	  15	  percent,	  hence	  we	  assume	  that	  Re	  
is	  15	  percent.	   

 
 Further, Campbell & Shiller (1987) show that stock 
prices and dividends should be cointegrated if the DDM is 
valid, which implicit suggest that stock prices, book value 
and residual income also should be cointegrated. 

3. Data & sample selection procedure   
Quarterly firm level data was extracted from Thomson 
Reuters Datastream Asset4 ESG Universe Global list 
(TRA4ESGUGL) for the period 2000-2014. The variables 
extracted are stock price (P), shareholders equity (SEQ), 
earnings before extraordinary items (NIBEI), common 
shares outstanding (no. shares), equity (E), total debt (D) 
and interest expense on debt (IED). All of the variables that 
are measured in absolute values are measured in USD and 
adjusted for inflation.  
 We compute RI as:  

10.                                                                            RIi,t=NIi,t-‐r!,!BVi,t-‐1  

Eq. 10 and 9 is used to construct the model that is developed 
in section 4.3. Further, we log the variables of PS and BV. 
RI is not logged because it can take negative values. Table 1 
summarizes the symbols and calculations of the variables. 
 The criterion for by which firms are included in the final 
sample are as follows: Financial firms are excluded due to 
their unique structure in the balance sheet and accounting 
practice (Aldamen et al. 2012 p.979), firms with negative 
BV and discount rates (r) -‐0.1>r>1	  were dropped, because 
we consider those values as outliers and firms with less than 
16 observations in one sequence are excluded. Table 2 
summarizes the sample selection procedure. 

4. Methodology  
We use a PECM to evaluate the short and long term 
relations between PS, RI and BV. To establish that it is 
econometrically appropriate we first need to test for panel 
unit root and cointegration. 

4.1 Panel unit root test 

There are several PURT in the econometric literature, for 
example, Levin et al. (2002), Beitung (2000) and Harris & 
Tzavalis (1999). However, the aforementioned test assumes 
that all panels have the same autoregressive parameter. In 
this paper, we choose to use the PURT suggested by Im, et 
al. (2003) (hereafter referred as the IPS test), which relaxes 
the assumption of the same autoregressive parameter. 
Additionally, the IPS test is more suitable for unbalanced 
data sets, than the aforementioned tests. 
 The IPS test is based on the following augmented 
Dickey Fuller (ADF) regression: 

11                         ∆y!,! = α! + β!y!,!!! + ∅!,!∆y!!! + 𝛾!t + e!,!

!

!!!

 

Table 2 
Sample Selection Procedure 

Procedure	   No.	  

No.	  of	  firms	  at	  TRA4ESGUGL	  2015-‐04-‐15	   4,122	  

Less	  financial	  firms	  and	  missing	  values	   911	  

Less	  firms	  with	  neg.	  BV	  and	  -‐0.1>r>1	   80	  

Less	  firms	  with	  <16	  observations	  in	  one	  sequence	   1,636	  

Total	  firms	  included	  in	  the	  final	  sample	   1,495	  

The null hypothesis is defined as:  H!: β! = 0,∀  𝑖.  The IPS t-
bar statistics is just defined as the average of the individual 
statistics.  

4.2 Panel cointegration test 

In this paper we use the residual based panel cointegration 
test suggested by Pedroni (1999; 2004) and Kao (1999). 
 Pedroni (1999; 2004) proposes seven test statistics that 
test the null hypothesis of no cointegration. The tests are 
constructed based on the following regressions: 

12.                  Y!,! =   α! + δ!t + β!  !x!",! +⋯+ β!  !x!",! +   e!,! 

13.                            ∆Y!,! =   β!  !∆x!",! +⋯+ β!  !∆x!",! +   η!,! 

14.                                                                  e!,! =   γ!e!,!!! + µμ!,! 

15.                                          e!,! =   γ!e!,!!! + γ!,!∆e!,!!!!
!!! + u!,!∗   

 First, we estimate the regression in eq. 12 and collect the 
residuals. Then, we use eq. 13 to calculate the long–run 
variance of η!,!. Third, we take the residuals in eq.12 to 
calculate the appropriate autoregression choosing either 
eq.14 for the non-parametric statistics or eq.15 for the 
parametric statistics in Pedroni´s panel cointegration test 
(Pedroni 1999 pp.659-663). 
 Kao (1999) is based on the following regression: 

16.                                                              Y!,! =   α! + βx!,! +   e!,!   

The test is applied to the following regression: 
17.                                                                                e!,!=ρe!,!!!+ν! 

where 𝑒!,! is the estimate of e!" in eq.15. The null hypothesis 
is defined as H!:  ρ = 1. 

4.3 The error correction model 

The econometric literature offers two approaches to model 
the long and short-term relation between variables i.e. Engle 
& Granger’s (1987) two-step procedure and single equation 
method.  

4.3.1 Engle & Granger (1987) 

Engle & Granger’s (1987) developed a two-step procedure 
to model variables that are integrated of the same order and 
cointegrated (Engle & Granger 1987 pp. 251-264). In the 
first step we estimate the following regression: 

18.                                 LnPi,t    =α!,! + α!,!LnBVi,t+α!,!RI!,!+u!,! 

The residuals are obtained by: 

19.	                         u!,!!,! = LnPi,t − (α!,! + α!,!LnBVi,t+α!,!RI!,!) 

The lagged residuals u!,!!! are defined as the error correction 
term (ECTi,t-1). In the second step, we estimate the following 
regression: 

20.	     ∆LnPi,t    =α!,! + α!,!∆LnBVi,t+α!,!∆RI!,!+α!,!ECT!,!!! + ε!,! 

The coefficients of α!,! and α!,! enables interpretation of the 
short-term effects and we expect the short-term coefficients 
to be positive. The coefficient of α!,!  measures the speed of 
adjustment towards long-run equilibrium, and we expect it 
to be -1 < α!,! < 0. A disadvantage of the Engle & Granger’s 
(1987) two-step procedure is that we cannot estimate the 
individual long-term effect for each independent variable. 
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Additionally, the two-step procedure does not clearly 
distinguish dependent variables from independent. Further, 
it also assumes endogenity between the cointegrated series 
(Asteriou & Hall 2011).  

4.3.2 Single equation ECM 

The single equation ECM estimates the rate of change of the 
independent variable to return to equilibrium following a 
change in an independent variable. The approach enables 
estimation of individual long-term effect for all independent 
variables. This provides additional information for inference 
and evaluation. The model assumes weak exogenity between 
the independent variables (Asteriou & Hall 2011). We write 
our single equation ECM as:  

21.                                              ∆LnPi,t  =α!,! + α!,!∆LnBVi,t+α!,!∆RI!,! 

                                    −α!,! LnPi,t-‐1 − α!,!LnBVi,t-‐1−α!,!RI!,!!! + ε!,! 

where the coefficient of −α!,! is the error correction term, 
α!,! and α!,! are the long-term effect of a change in BV and 
RI on P.   α!,! and α!,! are short term effects of a change in 
BV and RI on P. We estimate eq.21 as: 

22.                                          ∆LnPi,t  =β!,! + β!,!∆LnBVi,t+β!,!∆RI!,! 

                                      +β!,!LnPi,t-‐1 + β!,!LnBVi,t-‐1 + β!,!RI!,!!! +   ε!,! 
where the long-term effect of a change in BV on P is 
calculated as: !!,!

!!,!
 and the long-term effect of a change in RI 

on P is calculated as: !!,!
!!,!

. We expect the coefficient of β!,! to 
be -1< β!,! < 0 and the coefficients of  β!,! and β!,! to be 
positive.  
 The significance of the long-term effects coefficients 
can be examined by applying the Bewley transformation 
regression (BTR). First, we estimate the following 
regression: 

23.                                  ∆LnPi,t  =α!,! + β!,!LnPi,t+β!,!∆LnBVi,t 

                                              +β!,!LnBVi,t   + β!,!∆RI!,! + β!,!RI!,!  ε!,! 

In the next step we obtain the predicted values of  ∆LnPi,t in 
eq. 23 and estimate: 

24.                                              LnPi,t  =δ!,! + δ!,!∆LnPi,t+δ!,!LnBVi,t 

                                              -‐δ!,!∆LnBVi,t   + δ!,!RI!,! − δ!,!∆RI!,! +   ε!,! 

If BV and RI have long term effects on P the coefficients 
of δ!,! and δ!,! need to be significant. A limitation of the 
BTR is bias in small samples (Forest & Turner 2013 p.2), 
however that is not a problem in our paper. 

4.4 Model estimation methodology 

This paper uses two model estimation methodologies to 
evaluate if the results depend on the estimation methodology 
or if the results are consistent regardless of employed 
estimation methodology. The next section briefly describes 
the methods. 

4.4.1 Fixed-effect OLS & MG-estimator 

The fixed effect estimator (FE) assumes that each firm is 
different, and that this heterogeneity can be captured by an 
individual intercept. The FE-OLS is: 

25.                                                          Y!  =α! + β!x!,! +⋯+ β!x!,! + ε!,!  

where α! (i=1….n) is the fixed (individual) effect for firm i,  

Table 3 
Descriptive statistics 

Variable	   Obs	   Mean	   Sd	   Min	   Max	  

LnP	   72,074	   2.30	   1.70	   -‐4.60	   10.94	  

LnBV	   72,074	   -‐0.48	   1.72	   -‐10.16	   7.35	  

RI	   72,074	   2.76	   26.86	   -‐1.82	   1410.46	  

Table 4 
Panel unit root test 

 Level	   First	  difference	  

Variable	   Z-‐stat1	   Z-‐stat1	  

LnP	   -‐0.212	   -‐152.777*	  

LnBV	   3.417	   -‐175.947*	  

RI	   -‐1.186	   -‐187.078*	  
Note:	   1	   Specified	   with	   trend	   and	   intercept.	   Automatic	   lag	   selection	   is	   based	   on	  
modified	  AIC	  2.	  	  H0:	  All	  panels	  contain	  unit	  root.	  *	  significant	  at	  1	  %	  percent	  level	  

Y!,!  is the dependent variable,  X!,!   is the independent 
variable and e!,! is the error term. 
 Further, the literature of economics suggests that eq. 19 
should be estimated with a fully modified OLS (FMOLS) 
because cointegrated links between I(1) variables will lead 
to endogenity in the regressors (Herrerias et al. 2013 p. 
1488; Liddle & Lung 2013 p.525; Phillips 1995 p.1024). 
The FMOLS is designed to estimate cointegrated relations 
by modifying the OLS with corrections that consider 
endogenity and serial correlation (Lyhagen et al. 2007 p.8). 
 The assumption of homogenous slopes in eq. 25 is rather 
restrictive. Pesaran´s (1995) MG-estimator relaxes the 
assumption of homogenous slopes by estimating N 
regressions and averaging.  

5. Results & discussion 

5.1 Descriptive statistics 

Table 3 summarizes the descriptive statistics over the 
variables. RI ranges between -1.82-1410, LnBVPS ranges 
between -10.16-7.35 and LnPS ranges between -4.60-10.94. 
The mean of LnP is 2.30 and LnBV is -0.48. RI has a mean 
of 2.76.  

5.1 Panel unit root & cointegration test 

Table 4 presents the results for IPS PURT. The tests are 
specified with intercepts and linear time trends. The IPS 
tests show that the series of LnP, LnBV and RI are I (1).  
 Table 5 presents the results for Pedroni (1999; 2004) and 
Kao (1999) panel cointegration test. Pedroni`s (1999; 2004) 
rejects the null hypothesis of no cointegration in eleven of 
eleven statistics at the 1 percent level. Kao (1999) rejects the 
null hypothesis of no cointegration at 1 percent level. 

5.3 Engle & Granger (1987) 

Table 6 presents the results for PECM estimated with Engle 
& Granger’s (1987) two-step procedure. The FE-OLS model 
estimates the first step with FM-OLS and the second step 
with the FE-OLS technique. The MG model estimates the  

Table 5 
Panel cointegration test 

Pedroni	  (1999;	  2004)1	  	  	   	  
Test	  statistic	   Statistics	   Weighted	  statistics	  

Panel	  v-‐Statistic	   6.01*	   2.74*	  

Panel	  rho-‐Statistic	   -‐14.41*	   -‐20.84*	  

Panel	  PP-‐Statistic	   -‐25.40*	   -‐32.33*	  

Panel	  ADF-‐Statistic	   -‐11.15*	   -‐13.37*	  

Group	  rho-‐Statistic	   -‐5.05*	   	  

Group	  PP-‐Statistic	   -‐30.63*	   	  

Group	  ADF-‐Statistic	   -‐9.24*	   	  

Kao	  (1999)2	  	  	  
Test	  statistic	   T-‐statistic	   	  

ADF	   -‐35.53*	   	  
Note:	   1	   Specified	   with	   trend	   and	   intercept.	   Automatic	   lag	   selection	   based	   on	  
modified	  AIC.	  H0:	  No	  cointegration	  2	  Automatic	  lag	  selection	  based	  on	  modified	  AIC.	  
H0:	  No	  cointegration.	  *	  significant	  at	  1	  %	  level	  
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first step with FM-OLS and the second step with Pesaran´s 
(1995) MG-estimator. 
 In the FE-OLS model the coefficient of ∆LnBV is 
positive and significant at the 1 percent level. ∆RI is positive 
and significant at the 10 percent level. The estimated ECT 
is, as expected, negative and significant at the 1 percent 
level. The results of the FE-OLS model show that BV and 
RI have, on average, short-term effects on P and that P 
adjust, on average, to the long-term relationship when a 
disequilibrium occurs. The speed of adjustment is 11,1 
percent per quarter. Further, even if RI is significant, the 
relation and impact on P is weak. 
 In the MG model all of the estimated coefficients are 
significant at the 1 percent level, which implies that BV and 
RI have, on average, short-term effects on P and that P 
adjust, on average, to the long term relationship when a 
disequilibrium occurs. The ECT is about 15 percent per time 
unit. Comparing the two models, we observe that the largest 
difference is the impact of RI. In the FE-OLS model the 
impact is small and the significance level weak while the 
impact and significance in the MG model is stronger. 

5.3 Single-equation ECM 

Table 7 presents the results for PECM estimated with the 
single equation methodology. The SE for the long-run 
coefficients of BV and RI are computed with the Bewley 
transformation regression. In the FE-OLS model the 
coefficient ∆  LnBV is positive and significant at 1 percent 
level, which suggest that BV have, on average, short-term 
effects on P. The coefficient of ∆RI is insignificant. LnPt-1 is 
negative, as expected, and significant at 1 percent level. This 
implies that P, on average, adjust to the long-term 
relationship when a disequilibrium occurs. The long run 
multiplier of BV and RI are significant at 1 percent level, 
which implies that and increase in BV and RI would have 
long-term effects on P. 
 All of the estimated coefficients in the MG-model are 
significant at the 1 percent level, except the coefficient of 
RIt-1. This suggests that BV and RI have, on average, short-
term effects on P and that P, on average, adjust to the long-
term relationship when a disequilibrium occurs. An increase 
in BV would have, on average, long-term effects on P, while 
an increase in RI would have, on average, no long-term 
effects on P. 
 Comparing the two estimated modes we notice that the 
largest difference is the magnitude and significance level of 
RIs impact on P. In the FE-OLS model RI would have, on 
average, no short-term effects and small long-term effects, 
while in the MG-model RI would have, on average, larger 
impact on P in the short term. We also notice that the 
magnitude in the ECT, i.e. the coefficient LnPt-1, is, on 
average, about 13 percent larger in the MG-model. 

5.4 Discussion of the results 

The estimators differ in the way that the slope coefficients  

Table 6  
 Panel error correction model 

                                                        ∆LnPi,t    =𝛂𝐢,𝟑 + 𝛂𝐢,𝟒∆LnBVi,t+𝛂𝐢,𝟓∆𝐑𝐈𝐢,𝐭+𝛂𝐢,𝟔𝐄𝐂𝐓𝐢,𝐭!𝟏 + 𝛆𝐢,𝐭 

Variable	   Exp.	  sign	   FE-‐OLS	  model	  1	   MG-‐	  model	  2	  

α!	   -‐/+	   0.0176*	  
(2.06)	  

0.0150*	  
(27.38)	  

∆LnBVi,t	   +	   0.0870*	  
(8.08)	  

0.0355*	  
(3.80)	  

∆RI!,!	   +	   0.0002***	  
(1.85)	  

0.1182*	  
(10.04)	  

ECT!,!!!	   -‐	   -‐0.1124*	  
(-‐6.50)	  

-‐0.1454*	  
(-‐55.87)	  

Obs	   	   69,084	   69,084	  

Note:	   1	  Driscroll	   &	   Kraay	   	   (1998)	   standard	   errors	   are	   used	   which	   produced	   HAC	  
consistent	   SE	   that	   are	   well	   calibrated	   even	   when	   cross	   sectional	   dependence	   is	  
present.	  2	  The	  coefficient	  averages	  are	  computed	  as	  outlier-‐robust	  means.	  	  
T-‐statistics	  within	  the	  parenthesis.	  *,	  **,	  ***	  significant	  at	  the	  1,	  5,	  10	  level	  

Table 7 
 Panel error correction model 

∆LnPi,t  =α!,! + α!,!∆LnBVi,t+α!,!∆RI!,!        +α!,!LnPi,t-‐1 + α!,!LnBVi,t-‐1 + α!,!RI!,!!! +   ε!,! 

Variable	   Exp.	  sign	   FE-‐OLS	  model	  1	   MG-‐	  model	  2	  

α!	   -‐/+	   0.3089*	  
(7.23)	  

0.6844*	  
(38.26)	  

∆LnBVi,t	   +	   0.0880*	  
(10.86)	  

0.0439*	  
(4.21)	  

∆RI!,!	   +	   0.0002	  
(1.61)	  

0.1265*	  
(9,98)	  

LnPi,t-‐1	   -‐	   -‐0.1114*	  
(-‐6.50)	  

-‐0.2479*	  
(-‐66,79)	  

LnBVi,t-‐1	   -‐/+	   0.0708*	  
(9.89)	  

0.1268*	  
(14.58)	  

RI!,!!!	   -‐/+	   0.00005	  
(1.30)	  

0.0145	  
(1.25)	  

L-‐R	  LnBV	  3	   +	   0.6355*	  
(63.28)	  

0.5115*	  
(14.83)	  

L-‐R	  RI	  4	   +	   0.0004*	  
(12.85)	  

0.0585	  
(0.28)	  

Obs	   	   70,579	   70,579	  

Note:	   1	  Driscroll	   &	   Kraay	   	   (1998)	   standard	   errors	   are	   used	   which	   produced	   HAC	  
consistent	   SE	   that	   are	   well	   calibrated	   even	   when	   cross	   sectional	   dependence	   is	  
present.	   2	   The	   coefficient	   averages	   are	   computed	   as	   outlier-‐robust	   means.	   3	  
Computed	   as:	  𝛼!,!/𝛼!,!.	   SE.	   T-‐statistics	   are	   obtained	   by	   the	   Bewley	   transformation	  
regression	   (see	   appendix	   X).	   4	   Computed	   as:	  𝛼!,!/𝛼!,!.	   T-‐statistics	   are	   obtained	   by	  
Bewley	  transformation	  regression	  (see	  appendix	  A).	  	  
T-‐statistics	  within	  the	  parenthesis.	  *,	  **,	  ***	  significant	  at	  the	  1,	  5,	  10	  %	  level	  

  
are estimated. The FE-OLS estimates homogenous slopes 
for all firms in the sample. This enables stricter 
generalizability for inferences, but may be unrealistic. The 
MG estimator allows heterogeneous slope coefficients, 
which is a more relaxed assumption, but does not provide 
the same generalizability for inferences. Both estimators 
allow heterogeneity in the intercept.  
 The estimated coefficients in this study are all of the 
expected sign. The ECT is significant in all models and 
estimation methodologies, which suggest that an investor 
may know that P will adjust, on average, to the long-term 
relationship when a disequilibrium occurs.  
 The short-term coefficient of BV is significant across all 
estimated models. Overall, we can state that BV has short-
term effects on P, which implies that investor know that a 
change in BV would have, on average, short term effects on 
P. We also find that a change in BV would have, on average, 
long-term effects on P regardless of the employed model 
estimation methodology. 
 However, the short-term coefficient of RI provides 
mixed evidence. Even if it is significant in the FE-OLS 
model in Engle & Granger (1987) ECM the magnitude is 
low, while the estimates from the MG-model are more 
supportive. We find similar evidence when the single-
equation ECM is estimated. The long-run multiplier of RI is 
insignificant estimated with the MG-estimator in the single 
equation ECM and even if it is significant in Engle & 
Granger’s (1987) ECM the magnitude is low. Summing up 
the evidence, we find that an increase in RI would have 
small short-term effects on P, but the relationship seems to 
be weak. Overall, we find that an increase in RI would have, 
on average, no or little impact on P. 
 This study finds evidence in favour of cointegration. 
This is in opposition to Lee et al. (2013) which only finds 
evidence of fractional cointegration, and Qi et al. (2000) that 
find evidence of cointegration in only 20% of tested firms. 
The differences in result may depend on the sample tested. 
Lee et al. (2013) sample includes 314 firms with 34 years 
sample period, while Qi et al. (2000) includes 95 firms with 
36 years of data. This study covers 1495 firms with 
quarterly sampling during 15 years.  
 In this study, the residual income is computed according 
to equation 10. We utilize heterogeneous r!,!  through 
calculating individual Rwacc for all firms. The estimated 
heterogeneous r!,! may be a factor that impacts the results of 
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this study, and the stronger evidence of cointegration, 
compared to previous studies. 
 The Ohlson (1995) model is based on forecasted 
accounting variables, for which clean surplus accounting is a 
requisite. A limitation of the study is that US companies 
somewhat deviate from this requisite. However, the 
deviations are usually almost close to zero in expectation, 
and have small realized values compared to earnings 
(Abarbanell & Bernard 2000 p.223). Further, the sample of 
this study is based on a global list of major firms. This 
implies less bias in the results through the impact of regional 
accounting rules and regulations. The result is therefore 
more robust through a global perspective, than a regional 
study. 

6. Conclusion  
In this paper we introduce an alternative approach to 
examine the short and long term relations between stock 
price, book value and residual income in OM.  
 We utilize quarterly data from 1495 firm across the 
period 2000-2014 and apply a PECM. The PECM is 
estimated with Engle & Granger’s (1987) two-step 
procedure and the single-equation ECM. Further, we 
estimate the models with FE-OLS and MG-estimator. 
 We find that the variables are cointegrated and that P 
adjusts to the long-term relationship when a disequilibrium 
occurs. Moreover, we find that BV has short and long- term 
effects on P. Finally, this paper finds mixed evidence 
regarding RI impact on P. Generally, the MG-estimator 
finds evidence for a short-term relationship, while the FE-
OLS estimation methodology provides insignificant or weak 
support for short-term effects. FE-OLS and MG-estimator 
find insignificant or weak support for that RI have long-term 
effects on P. 
 This paper contributes to the existing literature in 
several aspects. First, it is, to the best of our knowledge, the 
first study that examines the short and long term 
relationships between stock prices, book value and residual 
income. Second, our study is unique by calculating 
heterogeneous firm specific r, while other studies use 
constants or industry specifics r. Third, this study provides 
investors and academics insight on how book value and 
residual income affects stock prices. 
 There are suggestions for future research. First, we 
recommend researches to replicate our study by using 
regional data to see if they find similar patterns. Second, it 
could be of interest to divide the firm into industries and see 
if there is an influence of industry. 
 
 
References: 
Abarbanell, J. & Bernard, V. 2000, "Is the U.S. Stock Market Myopic?", 
Journal of Accounting Research, vol. 38, no. 2, pp. 221-242. 

Ahmed, A.S., Morton, R.M. & Schaefer, T.F. 2000, "Accounting 
conservatism and the valuation of accounting numbers: Evidence of the 
Feltham-Ohlson (1996) model", Journal of Accounting, Auditing & Finance, 
vol. 15, no. 3, pp. 271. 

Aldamen, H, Duncan, K, Kelly, S, McNamara, R, & Nagel, S 2012, 'Audit 
committee characteristics and firm performance during the global financial 
crisis', Accounting & Finance, 52, 4, pp. 971-1000. 

Asteriou, D & Hall, S. G. 2011. Applied econometrics. 2. ed. Basingstoke: 
Palgrave Macmillan 

Bar-Yosef, S.. J. L. Callen. and J. Livnat. 1996. "Modeling Dividends, 
Earnings, and Book Value Equity: An Empirical Investigation ofthe Ohlson 
Valuation Dynamics." Review of Accounting Studies 1:207-224. 

Bauman, M.P. 2000, "An Empirical Investigation of Conservatism in Book 
Value Measurement", Managerial Finance, vol. 26, no. 11, pp. 91. 

Breitung, J. 2000.  The local power of some unit root tests for panel data.  In 
Advances in Econometrics, Volume 15:  Nonstationary Panels, Panel 
Cointegration, and Dynamic Panels, ed. B. H. Baltagi, 161-178.  Amsterdam: 
JAI Press. 

Campbell, J.Y. & Shiller, R.J .1987, "Cointegration and tests of present value 
models", The journal of political economy, vol. 95, no. 5, pp. 1062-1088. 

Collins, D.W., Maydew, E.L. & Weiss, I.S. 1997, "Changes in the value-
relevance of earnings and book values over the past forty years", Journal of 
Accounting and Economics, vol. 24, no. 1, pp. 39-67. 

Driscoll, J.C. & Kraay, A.C.1998, "Consistent covariance matrix estimation 
with spatially dependent panel data", The review of economics and statistics, 
vol. 80, no. 4, pp. 549-560. 

Engle, R. F., and C. W. J. Granger. 1987. "Cointegration and Error 
Correction: Representation, Estimation and Testing." Econometrica 55 
(March): 251-276. 

Forest, J. J., & Turner, P. (2013). Alternative estimators of cointegrating 
parameters in models with nonstationary data: an application to US export 
demand. Applied Economics, 45(5), 629-636. 

Francis, J., Olsson, P. & Oswald, D.R. 2000, "Comparing the Accuracy and 
Explainability of Dividend, Free Cash Flow, and Abnormal Earnings Equity 
Value Estimates", Journal of Accounting Research, vol. 38, no. 1, pp. 45-70. 

Harris, R.D.F. & Tzavalis, E. 1999, "Inference for unit roots in dynamic 
panels where the time dimension is fixed", Journal of Econometrics, vol. 91, 
no. 2, pp. 201-226. 

Herrerias, M.J., Joyeux, R. & Girardin, E. 2013, "Short- and long-run 
causality between energy consumption and economic growth: Evidence 
across regions in China", Applied Energy, vol. 112, pp. 1483. 

Im, K.S., Pesaran, M.H. & Shin, Y. 2003, "Testing for unit roots in 
heterogeneous panels", Journal of Econometrics, vol. 115, no. 1, pp. 53-74. 

Iñiguez, R. & Giner, B. 2006, "An empirical assessment of the Feltham-
Ohlson models considering the sign of abnormal earnings", Accounting and 
Business Research, vol. 36, no. 3, pp. 169-190. 

Kao, C. 1999, "Spurious regression and residual-based tests for cointegration 
in panel data", Journal of Econometrics, vol. 90, no. 1, pp. 1-44. 

Lee, S., Chen, J. & Tsai, M. 2014, "An Empirical Investigation of the Ohlson 
Model - A Panel Cointegration Approach", Australasian Accounting Business 
& Finance Journal, vol. 8, no. 2, pp. 35-51. 

Lee, S., Lin, C. & Yu, M. 2013, "A fractional cointegration approach to 
testing the Ohlson accounting based valuation model", Review of 
Quantitative Finance and Accounting, vol. 41, no. 3, pp. 535-547. 

Levin, A., Lin, C. & Chu, C.J. 2002, "Unit root tests in panel data: asymptotic 
and finite-sample properties", Journal of Econometrics, vol. 108, no. 1, pp. 1-
24. 

Liddle, B. & Lung, S. 2013, "The long-run causal relationship between 
transport energy consumption and GDP: evidence from heterogeneous panel 
methods robust to cross-sectional dependence", Economics letters, vol. 121, 
no. 3, pp. 524-527 

Lyhagen, J., Österholm, P. & Carlsson, M. 2007, ”Testing for Purchasing 
Power Parity in Cointegrated Panels”, International Monetary Fund, 
Washington. 

Morel, M 2003, 'Endogenous Parameter Time Series Estimation of the Ohlson 
Model: Linear and Nonlinear Analyses', Journal Of Business Finance & 
Accounting, 30, 9/10, pp. 1341-1362 

Ohlson, J, 1995, "Eamings. Book Values, and Dividends in Security 
Valuation," Contemporary Accounting Research II (Spring): 661-687, 

Pedroni, P. 1999, "Critical Values for Cointegration Tests in Heterogeneous 
Panels with Multiple Regressors", Oxford Bulletin of Economics and 
Statistics, vol. 61, no. S1, pp. 653-670. 

Pedroni, P. 2004, "Panel cointegration: asymptotic and finite sample 
properties of pooled time series tests with an application to the PPP 
hypothesis", Econometric Theory, vol. 20, no. 3, pp. 597-625. 

Pesaran, M.H. & Smith, R. 1995, "Estimating long-run relationships from 
dynamic heterogeneous panels", Journal of Econometrics, vol. 68, no. 1, pp. 
79-113. 

Phillips, P.C.B. 1995, "Fully modified least squares and vector 
autoregression", Econometrica, vol. 63, no. 5, pp. 1023-1078. 

Qi, D.D., Wu, Y.W. & Xiang, B. 2000, "Stationarity and cointergration tests 
of the Ohlson model", Journal of Accounting, Auditing & Finance, vol. 15, 
no. 2, pp. 141. 

Zeng, T. 2003, "Feltham - Ohlson Framework: The Implication of Corporate 
Tax", Review of Accounting and Finance, vol. 2, no. 4, pp. 38-62. 

 

 
 
 
 
 
 
 
 



Brandt & Persson 

Ekonomikum- Centre for economic sciences-June 2015 

6 

Appendix A 
 
TABLE  3 Descriptive statistics 
 
. sum  lnPS lnBVPS RI 
 
    Variable |       Obs        Mean    Std. Dev.       Min        Max 
-------------+-------------------------------------------------------- 
        lnPS |     72074    2.300261    1.709469   -4.60204   10.94214 
      lnBVPS |     72074    -.481657    1.723879  -10.16974   7.355759 
          RI |     72074    2.763581    26.86837  -1.828267   1410.465 
 

        
TABLE  4 PURT 
Null Hypothesis: Unit root (individual unit root process)       
  
Series:  LNPS        
Date: 05/29/15   Time: 05:45        
Sample: 2000Q1 2014Q3        
Exogenous variables: Individual effects, individual linear trends     
   
Automatic selection of maximum lags        
Automatic lag length selection based on MAIC: 0 to 10      
  
Total number of observations: 69520        
Cross-sections included: 1495        
        
Method     Statistic  Prob.** 
Im, Pesaran and Shin W-stat      -0.21236   0.4159 
        
** Probabilities are computed assuming asympotic normality 
 
Null Hypothesis: Unit root (individual unit root process)       
Series:  LNPS        
Date: 05/29/15   Time: 05:45        
Sample: 2000Q1 2014Q3        
Exogenous variables: Individual effects, individual linear trends     
   
Automatic selection of maximum lags        
Automatic lag length selection based on MAIC: 0 to 10      
  
Total number of observations: 69520        
Cross-sections included: 1495          
Method                                  Statistic    Prob.** 
Im, Pesaran and Shin W-stat      -0.21236   0.4159 
        
** Probabilities are computed assuming asympotic normality 
 
Null Hypothesis: Unit root (individual unit root process)     
Series:  D(LNPS)        
Date: 05/29/15   Time: 05:47        
Sample: 2000Q1 2014Q3        
Exogenous variables: Individual effects, individual linear trends     
   
Automatic selection of maximum lags        
Automatic lag length selection based on MAIC: 0 to 10      
  
Total number of observations: 67772        
Cross-sections included: 1495        
        
Method                                           Statistic  Prob.** 
Im, Pesaran and Shin W-stat      -152.1769521099722  0 
        
** Probabilities are computed assuming asympotic normality  
 
Null Hypothesis: Unit root (individual unit root process)       
Series:  LNBVPS        
Date: 05/29/15   Time: 05:49        
Sample: 2000Q1 2014Q3        
Exogenous variables: Individual effects, individual linear trends     
   
Automatic selection of maximum lags        
Automatic lag length selection based on MAIC: 0 to 10      
  
Total number of observations: 68817        
Cross-sections included: 1495        
        
Method                Statistic           Prob.** 
Im, Pesaran and Shin W-stat  3.417310344335785  0.9996837842939654 
        
** Probabilities are computed assuming asympotic normality   
 
 
Null Hypothesis: Unit root (individual unit root process)       
  
Series:  D(LNBVPS)        
Date: 05/29/15   Time: 05:50        
Sample: 2000Q1 2014Q3        
Exogenous variables: Individual effects, individual linear trends     
   
Automatic selection of maximum lags        
Automatic lag length selection based on MAIC: 0 to 10      
  
Total number of observations: 67742        
Cross-sections included: 1495        
        
Method                  Statistic  Prob.** 
Im, Pesaran and Shin W-stat   -175.9471486238  0 
        
** Probabilities are computed assuming asympotic normality     
   
Null Hypothesis: Unit root (individual unit root process)       
  
Series:  RI        
Date: 05/29/15   Time: 05:51        
Sample: 2000Q1 2014Q3        
Exogenous variables: Individual effects, individual linear trends     
   
Automatic selection of maximum lags        

Automatic lag length selection based on MAIC: 0 to 10      
  
Total number of observations: 68776        
Cross-sections included: 1495        
        
Method                  Statistic  Prob.** 
Im, Pesaran and Shin W-stat  -1.186748278798548  0.1176634627410986 
        
** Probabilities are computed assuming asympotic normality     
   
Null Hypothesis: Unit root (individual unit root process)       
  
Series:  D(RI)        
Date: 05/29/15   Time: 05:52        
Sample: 2000Q1 2014Q3        
Exogenous variables: Individual effects, individual linear trends     
   
Automatic selection of maximum lags        
Automatic lag length selection based on MAIC: 0 to 10      
  
Total number of observations: 67424        
Cross-sections included: 1495        
        
Method                  Statistic  Prob.** 
Im, Pesaran and Shin W-stat   -187.0784091901484  0 
        
** Probabilities are computed assuming asympotic normality     
   

TABLE  5 Cointegration test 
 
Pedroni Residual Cointegration Test      
Series: LNPS LNBVPS RI       
Date: 05/29/15   Time: 05:53      
Sample: 2000Q1 2014Q3      
Included observations: 72074      
Cross-sections included: 1495      
Null Hypothesis: No cointegration      
Trend assumption: Deterministic intercept and trend      
Automatic lag length selection based on MAICwith lags from 2 to 10    
Newey-West automatic bandwidth selection and Bartlett kernel     
Alternative hypothesis: common AR coefs. (within-dimension)      
    Weighted  
  Statistic Prob. Statistic Prob. 
Panel v-Statistic   6.011231  0.0000  2.742999  0.0030 
Panel rho-Statistic  -14.41817  0.0000 -20.84768  0.0000 
Panel PP-Statistic  -25.40941  0.0000 -32.33587  0.0000 
Panel ADF-Statistic  -11.15157  0.0000 -13.37621  0.0000 
      
Alternative hypothesis: individual AR coefs. (between-dimension)    
      
                         Statistic Prob.   
Group rho-Statistic  -5.059625  0.0000   
Group PP-Statistic  -30.63152  0.0000   
Group ADF-Statistic -9.245826  0.0000  
 
Kao Residual Cointegration Test     
Series: LNPS LNBVPS RI      
Date: 05/29/15   Time: 05:55     
Sample: 2000Q1 2014Q3     
Included observations: 72074     
Null Hypothesis: No cointegration     
Trend assumption: No deterministic trend     
Automatic lag length selection based on MAICwith a max lag of 3     
Newey-West automatic bandwidth selection and Bartlett kernel     
     
   t-Statistic Prob. 
ADF   -35.53057  0.0000 
     
Residual variance    0.038037  
HAC variance            0.040170  
     

TABLE  6 
 
Dependent Variable: LNPS     
Method: Panel Fully Modified Least Squares (FMOLS)     
Date: 17/05/15   Time: 23:04     
Sample (adjusted): 1002 1059     
Periods included: 58     
Cross-sections included: 1495     
Total panel (unbalanced) observations: 70579     
Panel method: Pooled estimation     
Cointegrating equation deterministics: C     
Coefficient covariance computed using default method     
Long-run covariance estimates (Bartlett kernel, Newey-West fixed bandwidth)   
  
Variable Coefficient Std. Error t-Statistic Prob.   
 
 RI 0.000704 0.000262 2.686311 0.0072 
LNBVPS 0.610395 0.004335 140.8103 0.0000 
R-squared  0.927313         Mean dependent var  2.313853 
Adjusted R-squared 0.925739     S.D. dependent var  1.704397 
S.E. of regression 0.464462     Sum squared resid  14902.70 
Long-run variance 0.604813    
 
 
Regression with Driscoll-Kraay standard errors   Number of obs     =     69084 
Method: Fixed-effects regression                 Number of groups  =      1495 
Group variable (i): firm                         F(  3,    56)     =     39.33 
maximum lag: 20                                  Prob > F          =    0.0000 
                                                 within R-squared  =    0.0902 
 
------------------------------------------------------------------------------ 
             |             Drisc/Kraay 
       dlnPS |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
     dlnBVPS |    .087049    .010776     8.08   0.000     .0654621    .1086359 
         dRI |   .0002982    .000161     1.85   0.069    -.0000244    .0006208 
         ECT |  -.1124955   .0173186    -6.50   0.000    -.1471889   -.0778022 
       _cons |   .0176616   .0085622     2.06   0.044     .0005094    .0348138 
- 
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Pesaran & Smith (1995) Mean Group estimator 
All coefficients present represent averages across groups (firm) 
Coefficient averages computed as outlier-robust means (using rreg) 
Mean Group type estimation                      Number of obs      =     69084 
Group variable: firm                            Number of groups   =      1495 
                                                Obs per group: min =        14 
                                                               avg =      46.2 
                                                               max =        57 
                                                Wald chi2(3)       =   3236.61 
                                                Prob > chi2        =    0.0000 
 
------------------------------------------------------------------------------ 
       dlnPS |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
     dlnBVPS |   .0355274   .0093562     3.80   0.000     .0171897    .0538651 
         dRI |   .1182693   .0117855    10.04   0.000     .0951701    .1413684 
    ECTribvp |  -.1454907   .0026041   -55.87   0.000    -.1505946   -.1403868 
       _cons |   .0150223   .0005486    27.38   0.000     .0139471    .0160975 
------------------------------------------------------------------------------ 
Root Mean Squared Error (sigma): 0.1642 
(RMSE uses residuals from group-specific regressions: unaffected by 'robust'). 

 
TABLE  7a Single Eq. ECM 
 
xtreg  dlnPS dlnBVPS dRI llnPS llnBVPS lRI, fe 
 
Fixed-effects (within) regression               Number of obs      =     70579 
Group variable: firm                            Number of groups   =      1495 
 
R-sq:  within  = 0.0903                         Obs per group: min =        15 
       between = 0.0139                                        avg =      47.2 
       overall = 0.0375                                        max =        58 
 
                                                F(5,69079)         =   1371.29 
corr(u_i, Xb)  = -0.7692                        Prob > F           =    0.0000 
 
------------------------------------------------------------------------------ 
       dlnPS |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
     dlnBVPS |   .0880717    .002144    41.08   0.000     .0838694     .092274 
         dRI |   .0002813   .0001904     1.48   0.140    -.0000919    .0006545 
       llnPS |  -.1114747   .0014734   -75.66   0.000    -.1143625   -.1085869 
     llnBVPS |   .0708445   .0012874    55.03   0.000     .0683213    .0733677 
         lRI |   .0000538   .0000605     0.89   0.374    -.0000648    .0001723 
       _cons |   .3089653   .0038529    80.19   0.000     .3014136    .3165171 
-------------+---------------------------------------------------------------- 
     sigma_u |   .0791428 
     sigma_e |  .17876985 
         rho |  .16387271   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
F test that all u_i=0:     F(1494, 69079) =     2.21         Prob > F = 0.0000 
 
 
Modified Wald test for groupwise heteroskedasticity 
in fixed effect regression model 
 
H0: sigma(i)^2 = sigma^2 for all i 
 
chi2 (1495)  = 51536.01 
Prob>chi2 =      0.0000 
 
 
Wooldridge test for autocorrelation in panel data 
H0: no first order autocorrelation 
    F(  1,    1494) =  10118.715 
           Prob > F =      0.0000 
 
 
Regression with Driscoll-Kraay standard errors   Number of obs     =     70579 
Method: Fixed-effects regression                 Number of groups  =      1495 
Group variable (i): firm                         F(  5,    57)     =     47.20 
maximum lag: 20                                  Prob > F          =    0.0000 
                                                 within R-squared  =    0.0903 
 
------------------------------------------------------------------------------ 
             |             Drisc/Kraay 
       dlnPS |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
     dlnBVPS |   .0880717   .0081131    10.86   0.000     .0718254    .1043179 
         dRI |   .0002813   .0001745     1.61   0.113    -.0000682    .0006307 
       llnPS |  -.1114747   .0178277    -6.25   0.000    -.1471741   -.0757752 
     llnBVPS |   .0708445   .0071601     9.89   0.000     .0565066    .0851824 
         lRI |   .0000538   .0000415     1.30   0.200    -.0000294    .0001369 
       _cons |   .3089653   .0427426     7.23   0.000     .2233747     .394556 
------------------------------------------------------------------------------ 
 
 
 
 
 
 
Pesaran & Smith (1995) Mean Group estimator 
 
All coefficients present represent averages across groups (firm) 
Coefficient averages computed as outlier-robust means (using rreg) 
 
Mean Group type estimation                      Number of obs      =     70578 
Group variable: firm                            Number of groups   =      1495 
 
                                                Obs per group: min =        15 
                                                               avg =      47.2 
                                                               max =        58 
 
                                                Wald chi2(5)       =   4792.45 
                                                Prob > chi2        =    0.0000 
 
------------------------------------------------------------------------------ 
       dlnPS |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
     dlnBVPS |   .0438886   .0104247     4.21   0.000     .0234565    .0643207 
         dRI |   .1265158    .012677     9.98   0.000     .1016694    .1513623 
       llnPS |  -.2479247    .003712   -66.79   0.000    -.2552001   -.2406494 
     llnBVPS |   .1268258   .0086976    14.58   0.000     .1097788    .1438728 
         lRI |   .0145396   .0116742     1.25   0.213    -.0083415    .0374207 
       _cons |   .6844223   .0178904    38.26   0.000     .6493577    .7194869 
------------------------------------------------------------------------------ 
Root Mean Squared Error (sigma): 0.1567 
(RMSE uses residuals from group-specific regressions: unaffected by 'robust'). 

 
TABLE  7b Bewley transformation reg. 
 
 
Fixed-effects (within) regression               Number of obs      =     70579 
Group variable: firm                            Number of groups   =      1495 
 
R-sq:  within  = 0.0903                         Obs per group: min =        15 
       between = 0.0139                                        avg =      47.2 
       overall = 0.0375                                        max =        58 
 
                                                F(5,69079)         =   1371.29 
corr(u_i, Xb)  = -0.7692                        Prob > F           =    0.0000 
 
------------------------------------------------------------------------------ 
       dlnPS |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
       llnPS |  -.1114747   .0014734   -75.66   0.000    -.1143625   -.1085869 
     dlnBVPS |   .0172272    .002185     7.88   0.000     .0129445    .0215099 
      lnBVPS |   .0708445   .0012874    55.03   0.000     .0683213    .0733677 
         dRI |   .0002275   .0001912     1.19   0.234    -.0001472    .0006022 
          RI |   .0000538   .0000605     0.89   0.374    -.0000648    .0001723 
       _cons |   .3089653   .0038529    80.19   0.000     .3014136    .3165171 
-------------+---------------------------------------------------------------- 
     sigma_u |   .0791428 
     sigma_e |  .17876985 
         rho |  .16387271   (fraction of variance due to u_i) 
------------------------------------------------------------------------------ 
F test that all u_i=0:     F(1494, 69079) =     2.21         Prob > F = 0.0000 
 

. predict deltadlnPShat 
 
 
Regression with Driscoll-Kraay standard errors   Number of obs     =     70579 
Method: Fixed-effects regression                 Number of groups  =      1495 
Group variable (i): firm                         F(  5,    57)     =   3665.10 
maximum lag: 20                                  Prob > F          =    0.0000 
                                                 within R-squared  =    0.9065 
 
------------------------------------------------------------------------------- 
              |             Drisc/Kraay 
         lnPS |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
--------------+---------------------------------------------------------------- 
deltadlnPShat |  -7.970647   .1599264   -49.84   0.000    -8.290894     -7.6504 
       lnBVPS |    .635521   .0100424    63.28   0.000     .6154114    .6556305 
      dlnBVPS |    .154539   .0030859    50.08   0.000     .1483596    .1607184 
           RI |   .0004825   .0000375    12.85   0.000     .0004073    .0005577 
          dRI |   .0020409   .0001615    12.64   0.000     .0017175    .0023642 
        _cons |   2.771619   .0099478   278.62   0.000     2.751699    2.791539 
------------------------------------------------------------------------------- 
 
Pesaran & Smith (1995) Mean Group estimator 
 
All coefficients present represent averages across groups (firm) 
Coefficient averages computed as outlier-robust means (using rreg) 
 
Mean Group type estimation                      Number of obs      =     70578 
Group variable: firm                            Number of groups   =      1495 
 
                                                Obs per group: min =        15 
                                                               avg =      47.2 
                                                               max =        58 
 
                                                Wald chi2(5)       =   2268.29 
                                                Prob > chi2        =    0.0000 
 
------------------------------------------------------------------------------ 
       dlnPS |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        lnPS |   .1919502   .0042179    45.51   0.000     .1836832    .2002171 
     dlnBVPS |   .1143884   .0110306    10.37   0.000     .0927688    .1360081 
      lnBVPS |  -.0156347   .0080261    -1.95   0.051    -.0313656    .0000963 
         dRI |   .0767839    .013219     5.81   0.000      .050875    .1026927 
          RI |  -.0789767   .0109318    -7.22   0.000    -.1004026   -.0575508 
       _cons |  -.4008703   .0198902   -20.15   0.000    -.4398543   -.3618863 
------------------------------------------------------------------------------ 
Root Mean Squared Error (sigma): 0.1630 
(RMSE uses residuals from group-specific regressions: unaffected by 'robust'). 
 
. predict deltaxtmgdlnPs 
 
Pesaran & Smith (1995) Mean Group estimator 
 
All coefficients present represent averages across groups (firm) 
Coefficient averages computed as outlier-robust means (using rreg) 
 
Mean Group type estimation                      Number of obs      =     70578 
Group variable: firm                            Number of groups   =      1495 
 
                                                Obs per group: min =        15 
                                                               avg =      47.2 
                                                               max =        58 
 
                                                Wald chi2(5)       =   3243.37 
                                                Prob > chi2        =    0.0000 
 
-------------------------------------------------------------------------------- 
          lnPS |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
---------------+---------------------------------------------------------------- 
deltaxtmgdlnPs |   -3.27535   .0609152   -53.77   0.000    -3.394742   -3.155959 
        lnBVPS |   .5760213   .0388295    14.83   0.000     .4999168    .6521258 
       dlnBVPS |  -.3459126   .0432022    -8.01   0.000    -.4305872   -.2612379 
            RI |   .0139948   .0497019     0.28   0.778    -.0834192    .1114087 
           dRI |   .4500576   .0545757     8.25   0.000     .3430912    .5570241 
         _cons |   2.911641   .0521925    55.79   0.000     2.809346    3.013936 
-------------------------------------------------------------------------------- 
Root Mean Squared Error (sigma): 0.1567 
(RMSE uses residuals from group-specific regressions: unaffected by 'robust'). 


