


















































Similar conclusion was reached by Oladunjoye (2006) while investigating the effect of 

market structure on speed of price adjustment in the U.S wholesale gasoline market. The 

results proposed that the effect of market structure is not economically signi ficant enough 

to warranty policy intervention in the Gulf coast and New York wholesale gasoline spot 

market. 

Alvarez and Hernando (2006) explores a number of factors explaining cross industry 

heterogeneity in the degree of price stickiness using information provided by surveys on 

pricing behavior in nine euro area countries. Their result substantiates, the pncmg 

policies of firms operating in a more competitive environment demonstrates greater 

flexibility. They concluded that the price setting strategies of firms in a more competi tive 

market structure provide them with greater capacity to promptly respond to shocks. 

Alvarez, Hernando and Burriel (2011 ) lighted, from policy perspective, the relevance of 

evaluating the response of the economy to changes in the degree of market competition. 

Adopting the long-familiar partial adjustment framework, Domberger (1 979) investigated 

pnce adj ustment for twenty-one British industries using quarterly manufacturing data 

from 1963- 1974. In the regression equation, wholesale price index is expressed as a 

function of its lag, material and fue l cost, unit labor cost and the adj ustment coefficient 

which was then liked to indicators of industry structure. Expecting price adj ustment in 

engineering industries to be signifi cantly different from non engineering sectors, on 

account of divergence in gestation period, Domberger included a dummy vari able for 

engineer ing industries. Changes in concentration were also included as additional 

explanatory variables to inflict the potential influence of changes in industrial structure, 

the 1963 merger boom, on the adjustment coefficient, which represent an average for the 

periodI 963 -74. Based on the two-stage generalized least square estimation, Domberger's 

find ing negates the administered price hypothesis, pin pointing more concentrated 

industries were able to raise their prices more quickly than less concentrated industries. 

Winters (198 1), in his comment on Domberger's (1 979) work on pn ce adj ustment, 

contended that Domberger neither specified nor estimated his concentration-adjustment 
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link correctly. Winter raised two questions regarding the specification. The first pertains 

the treatment of industri al structure change brought by the merger boom of the 1960s. 

Winters pointed out that, Domberger estimates a single, average, value of the adjustment 

coeffici ent fo r each industry and tri es to relate this to changes in concentration. Winters 

insisted that, an average adjustment coefficient should be related to an average 

concentration, not to change in concentration. 

The second concerns the inclusion of engineering dummy variable. Winters Repudiated 

Dombergers rational by stating that his notation implies that the desired pri ces adjust 

more slowly, not that actual price approaches desired price more slowly. 

Wi nter re-estimated the adj ustment concentration equation for engllleenng industries 

accounti ng for the two concerns. The results refuted Domberger's hypothesis that 

industrial concentration rai se the speed with which prices respond to market fluctuations. 

In his work on industry structure and speed of pnce adjustment, Dixon (J 983) 

investigated the relationship bet,veen the lag (adj ustment) parameters, and various 

explana tory variables: length of production period, industry concentration and degree of 

interdependence between firms in an industry. He used the weighted least square 

estimation to account fo r the heteroscedasticity introduced because of the fact that the 

dependent variable, the lag parameter, "is itself a coefficient estimated from its own 

'fi tted' equation". The result displays, though insignificant, concentration ratio has a 

negative coefficient, whilst the coefficient on production period (negative) and 

interdependence between firms (positive) are significantly different from zero at the 10% 

level. Dixon postulates, the higher the concentration ratio and the smaller the number of 

fi rms the lower the value for the lag parameter, thereby, the slower is the rate of 

adj ustment. 
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CHAPTER THREE 

METHODOLOGY AND DATA ANALYSIS 

3.1 Methodology 

Much of the literature on the rate of price adjustment and market structure depends on the 

partial adjustment model, where current price is treated as a weighted average of previous 

price and the target price or the long run equilibrium price. 

P, - P'.I = A(P', - P'_I) 

or equivalently 

P, = AP', + (1 - A )P'-I 

As justified by Amihud and Mendelson (1983) price smoothing is an optimal inventory 

policy of an inter-temporal profit maximizing firm operating under demand and output 

uncertainty. Following Encoua and Geroskie (1986) price smoothing can be viewed as 

the adjustment of current price to a moving target. The model assumes prices at any time 

t moves towards their long run market clearing value with incomplete adjustment in each 

period. There are two transmission chatmels in which current shocks in cost and demand 

are translated into current price change. First current shocks affect the target price level 

and, then, changes in the target are passed in to current price. Thus, the price smoothing 

model is composed of two equations: 

( I) 

( 2) Pi" = mi' + ki' 

Where Pi" is the 'rate of change of target', 'mi' is the rate of change of desired mark-ups', 

'ki' is the rate of change of normalized unit cost' and Ai' is the 'speed of adjustment of 
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price to target'. The speed of adjustment parameter "';1 lies between 0 and I and should be 

expected to vary from industry to industry on ground of the level of inter-industry 

competi tiveness (Martin, 1993). The closer "';1 is to 0, the more sluggish prices adjust to 

the targe t price and vice verse. 

Adding to the cost based pricing theory, where input price is the major determinant of 

firms' price, this model provides room for demand to play its role through mark-ups. This 

can shed some light in analyzing the recurring inflation in Ethiopia which is "largely 

attributed to rising demand" . 

The variables m;1 and k;1 are unobservable thus must be replaced with proxies. m;" as 

asserted by Encoua and Geroskie, depends on the first instance on demand conditions. 

With the in tention of avoiding endogenity problem ari sing from the inclusion of demand 

vari ables: they suggested the ratio of inventory to the sum of production and stock or 

alternatively the rate of growth of sales can be used to provide sensible information on 

demand shocks. However, as pointed out by Ahmud and Mendelson(l 986), inventory 

adj ustment moderates downward pressure on price in ti mes of low demand but could not 

counteract upward pressure. The experience in Ethiopian industries is that most of the 

manufactures are not operating at full capacity. A report by Centra l Statistical Agency 

displays; next to shortage of raw materials, absence of market demand is the major reason 

fo r under capacity operation. Assuming that it would take time to respond to shocks by 

increasing capacity, it is expected that inventory adjustment (hereafter denoted DEMit) 

would serve well in both scenarios. Then: 

(3) 

In like manner, the rate of change of normalized unit cost k;1 is specified as a function of 

rate of change of current cost and other factors. 
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Where Cil is the rate of change current unit cost including unit labor and material cost. 

The parameter ail is expected to be between zero and one. The closer is ail to zero the 

more extensive the normalization of costs. The term ~it captures all the variation in 

normal cost emanating from changes in other factors. Geroskie (1992) stated, under the 

normal cost pricing firms di stinguish transitory from permanent cost shocks and chose to 

respond only to the later. Studies by Berdosian and Mosch (1 988), Domberger (1979) and 

Geroskie (1992) decomposed current unit cost in to material and fuel cost and unit labor 

cost. As indicated in Ethiopian Central Statistical Agency manufacturing survey, in the 

year 2007/2008 more than half of material cost is attributed to imported raw material 

cost. In addition most of the domestic inputs are expected to be unprocessed agricultural 

products and cost variations are assumed to be transitory in nature arising manly due to 

seasonal fluctuations. Thus, Imported unit cost and domestic unit cost are distinguished 

on their impact on current period cost shocks. Thus: 

(5) 

To estimate these equations substitute equation (5) and equation (3) in to (2) and 

subsequently in to (1) 

(6) Pit = (1 - Ail)pit-l + Ail [ ~il + pileI + oilDEMil] 

Adding the error term and assuming time invariant parameters the statistical equation can 

be specified as: 

(7) 
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Then the parameters of interest can be obtained by identification 

speed of adjustment of current price to the target: A; = 1 - 0;1 

• sensitivity of the target to current cost vari ations: p; = 0;2/ 1- 0; 1 

• sensitivity of the target to current demand pressure: 0;1 = 0;4 / 1- 0;1 

3.2 Data Source 

The sample to determine the speed of price adj ustment comprised a total of fo rty-seven 

Eth iopian manufacturing industries identified at large and medium scale at Four-digit 

International Standard Industry Category(ISIC) level during the period 2004 to 2010. The 

data used to construct series for industry price, average unit cost, demand index and 

within industry competitiveness are obtained from Ethiopian Central Statistical Agency. 

This study utilizes an unbalanced panel data because industries die out and new industries 

emerge during the study period. The minimum and maximum period of observation being 

2 and 7 years respectively, and 25% of the observation having the maximum period. 

The dependent variable in the regression equation was the rate of change in 

manufacturers price calculated from price quotation by manufacturers in the large and 

medium scale industry survey available yearly since 2004 and published in Central 

Statistical Agency. Yearly average price of all firms is collapsed into wide industry group 

(ISIC 4) to generate the average industry price. 

On the independent variable side, the rate of change of average industry unit cost (Cit) is 

calculated as composite of unit labor cost and unit raw material. The unit labor cost 

(ULC) was based the total yearly expenditure of firms for employee wage available from 
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the LMMIS survey from 2004-2010. Unit raw material cost is ratio of total industry 

expenditure on local and imported raw material to total quantity produced in the given 

year. 

The proxy index for demand, according to Encoua & Geroski(l986), is measured as 

change in inventories divided by the volume of supply, as slackening of demand is liable 

to be accompanied by a rise in inventories. The change in inventories is directly available 

from the survey, whilst, volume of supply is the sum of total production and beginning 

inventory. 

The conventional concentration ratio is used to identify industrial structure. This index is 

not available from official source, thus was constructed for all the periods from 2004-

20 10 using industry census report collected by the Central Stati stics Agency. Taking in 

consideration of the industrialization level of the country a two-firm concentration ratio is 

used so us to have a fairly equivalent number of industries in each group: high, medium 

and low concentrated industries. No other criteria are used to assess the market structure 

as it is ultimately restricted by the availability of data. 

3.3 Data Exploration 

Cameron and Trivedi (2009) advised that summarizing and having an understanding of 

the data is a necessary step before any regression analysis. This section summarizes and 

explores the statistical properties of the data. 

The rate of change in price vary greatly across individual, with a standard deviation of 

14.5, which is almost twice the mean (7.6). The median of 3.1 is much smaller than the 

mean, reflecting the skewness of the data. Accordingly, as reported in the summery 

statistics Table Al (see appendix), all variables have a non normal di stribution: have right 

skewed and leptokurtic distributions. For instance, the rate of change in price has a 

skewness and kurtosis of 4.8 and 32.2 respectively. The rate of change in cost, likewise, 
A'. 

" 1'\' , 
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has 5.4 and 39.2 skewness and kUliosis respectively. 

After thi s inspection, it is necessary to test if the variables under consideration are from a 

normally distributed population. To this end, Kernel density, Box plot and skewness 

kurtosis test for normality are employed. 

A skwness- Kurtosis test, making use of the skewness and kurtosis statistics, formally 

evaluates the nu ll hypothesis that the variable at hand has a normal di stribution. The 

skewness test is asymptotically distributed as a chi-square and the null hypothesis will be 

rejected if the calculated statistic is greater than the tabulated values of the chi square. 

Ho: Normally dish'ibuted 

H/ : NotHo 

Looking at the result, the test reject normality, all variables appear significant ly non­

normal in skewness (P=O.OOOO), kmtosis (P=O.OOOO), and in both statistics considered 

jointly (Table A3). Thus, it can be said that the variables show non-normal distribution. 

Non linear transformation such as square root and logarithm are often recommended to 

change distributions' shape. Cameron and Trivedi (2009), a standard solution is to 

transform the data by taking the natural logaritlm1. By doing so, the variables show an 

improvement in their distribution. The scatter plots for all variables reveal that the 

variables are uniformly scattered (Figures A4-A 7). The kernel density indicates that most 

of the variables are now close to normal distribution (Figure AIO). Most of all, the 

skewness kurtosis test of the log transformed values are now closer to the normal 

distribution (Table A4). Consequently, the paper will utilize the log transformed values of 

the variables for estimation. 
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3.4 Diagnosis and Estimation Procedure 

In order to proceed with our estimation, we need to diagnose our estimation procedures 

so that it would be possible to identify which estimation technique fits our model and 

data well. Therefore, the important panel data tests are discussed accordi ngly. 

3.4.1 Fixed Versus Random effect model 

The fundamental distinction between the fixed and random effects models is the 

assumption whether the unobserved individual heterogeneity are correlated with the rest 

of the regressors or not. If the industry specific effects are correlated with the regrssors, 

fixed effect estimates are consistent but the random effect estimates are not consistent. If 

the regressors are uncorrelated with the Ui, both fixed and random effect estimators are 

consistent, while the random effect estimators are efficient (Wooldridge, 2004). 

The Haussman-test can be used to test whether fixed or random effect estimators are 

statistically different. The notion for choosing between fixed or random effect model is to 

test the null hypotheses that the extra orthogonality condition imposed by the random 

effect estimators are valid (Baum, 2006). As seen in Verbieek (2000) the test statistics is 

presented as 

Where PFE and PRE are the coefficient and V{PFE} - V{PRd are variance estimates 

obtained using the fixed and random effect models respectively. Under this test the 

hypothesis is 

Ho: Difference in coefficients is not systematic 

fh There is a systematic difference in coefficients 
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The output from Hausman-test provides a side by side comparison (Table A II). For the 

coefficient of the regressor Pit_ I, a test of random effect against fi xed effect yields 

t=7.03, a highly statistically significant difference. And the overall statistics has a p-value 

= 0.000. Thus, the Hausman-test null hypothes is that the random effect provides 

consistent estimate is statistically rejected. 

Then fixed effect test is performed to answer the question of whether to use fixed effect 

or pooled OLS. According to Cameron and Trivedi (2009), the F test following the fixed 

effect regression indicates that there are no significant individual (industry level) effects 

at 5% significance level, implying using OLS would be appropriate (Table A 12). 

3.4.3 Breusch-Pagan / Cook-Weisberg test for Heteroskedasticity 

One of the basic assumptions for the ordinary least squares regression is the homogeneity 

of variance of the residuals. If the conditional variance in the error term changes with any 

of the three explanatory variables (Pit_ I,Cit and Dem), then heteroskedasticity is present. 

Though heteroskedasticity does not cause inconsistency in estimators, it leads (0 bias in 

the formul a for the variance which in turn invalidates the standard errors, introducing 

inefficiency in OLS estimators (Green, 2003). When the usual assumption of 

hOl11oskedasticity is not meet, the test statistics used to test hypotheses under the Gauss­

Markov assumptions are no longer valid (Wooldridge, 1999). 

A simple test for heteroskedastic disturbance in a linear regression model is developed 

using the framework of the Lagrangian multiplier test (Breusch and Pagan, 1979). Under 

thi s test the hypothesis is 

!-Io: Homoskedasticity 

!-I( Not !-Io 
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Based on the test stati stics a p-value of less than 0.001 and the rvfplot (residual-versus­

fitted plot) we reject the null hypothesis of homogeneous variance of residuals. The 

Breusch-Pagan test shows the existence ofhetroskedasticity (Table A l3). 

3.4.3 Test for serial autocorrelation 

When the error terms of a regression model are correlated among themselves across time, 

then they are said to display serial correlation or autocorrelation (Davidson and 

Mackinnon, 1999). Ignoring serial correlation when it is present results in consistent but 

ineffici ent estimates of the regression coefficients and biased standard errors (Baltigi, 

2008).The null hypothesis is: 

Ho: No firs t order autocorrelation 

Clearly, the test statistics strongly reject the null hypothesis at I % significance level 

(Table A I4). The Wooldridge test for autocorrelation indicates the prevalence of serial 

autocorrelation. 

3.4 Test for Endogenity 

When working with price equations, demand variables are difficult to construct as they 

are liable to be endogenous. Thus, there is a need to check if the constructed demand 

index proxy is exogenous as intended. 

The preceding test treats the demand proxy variable as endogenous. Cameron and Trivedi 

(2009), if instead the variable is exogenous, then Instrumental Vari able (IV, 2SL8, or 

GMM) estimators are consistent, but they can be much less efficient than the OLS 

estimators. 

The Hausman-test can be applied to test whether a regressor is endogenous. If there is no 
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considerable difference between OLS and IV estimators, it can be concluded that the 

demand proxy is exogenous. The Hausman-test stati stics as Cameron and Trivedi (2009) 

IS: 

Under thi s test the null hypothesis 

Ho: Regressor is exogenous 

if( NotHo 

Based on the test statistics we fail to reject the null hypothesis that the demand proxy is 

exogenous with p - value = 0.000 (Table A 15). Thus, conclude that there is no 

endogeneity. 

3.5 Estimation Results and Interpretation 

For the reasons aforementioned in the previous sub-section, the generalized least square 

(GLS) will be used to estimate the price adjustmcnt model equation (7). GLS estimators 

are appropriate when one of the assumptions of homoskedasticity and noncorrelation of 

regression errors fail (Cameron and Trivedi , 2009). They suggested , under such 

circumstance GLS is more efficient than OLS estimation, leading to smaller standard 

errors, narrower confidence intervals and larger I statistics. 

The dependent variable is the rate of change in price explained by its lagged value, the 

rate of chiU1ge in average unit cost and a demand proxy. Industries are class ified in to 

three groups (High, Medium and Low) by inter industry degree competitiveness. Two 

firm concentration ratio criteria is used determine the market structure. The estimation 

result for the three groups is presented below 
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TABLE 3.1: Estimation result for Low dominance market (O<CR2<SO) 

illdepemlellt Variable 

Pil I 

Cit 

Dem 

Constant 

Number of observations = 46 

Number of groups = 12 

Wald ch/ (3) = 203.47 

Prob > ch/ = 0.000 

Coefficient 

0.0924603 

0.9379619 

-0.1 102553 

-0.8160965 

z-ralio 

0.77 

7.71 

-1 .30 

-1.16 

TABLE 3.1: Estimation result for Low dominance market (SO<CR2<80) 

indepelldent Variable 

Pit J 

Cit 

Dem 

Constant 

Number of observations = 58 

Number of groups = 18 

Wald ch/ (3) = 82.7 

Prob > ch/ = 0.000 

30 

Coefficient z-ratio 

0.3415322 3.49 

0.4649668 4.22 

-0.0249515 -0.24 

0.3008558 0.31 

p-vallle 

0.442 

0.000 

0.192 

0.246 

p-vllllle 

0.000 

0.000 

0.814 

0.757 



TABLE 3.1: Estimation result for Low dominance market (80<CR2<100) 

Independent Variable 

Pit 1 

Cit 

Dem 

Constant 

Number of observations = 104 

Number of groups = 26 

Waldch/(3) = 718.52 

Prob > ch/ = 0.000 

Coefficient z-ratio 

0.1128703 1.80 

0.8658762 12.80 

-0.0068504 -0.15 

0.2923463 0.69 

p-va/ue 

0.071 

0.000 

0.880 

0.489 

From the estimation result, in all the three groups, the variables are jointly significant. It 

is tested using the Wald test statistics which is computed to be 203, 82 and 718 for low, 

medium and highly dominated industries, with a p-value of zero at 1 % significance level. 

It is not surprising, considering the level of industriali zation in the economy that the 

number of observations (industries) has increased from 46 in less dominated industries to 

104 in highly dominated market. This is an indication that Ethiopian industry is 

characterized by high level of dominance even at two firm concentration criteria. 

The speed of price adjustment among the three groups of industries can be identified 

lIsing the estimated coefficient from each regression. 

• speed of adjustment of current price to the target: 

Ai = 1 - 8i l 
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• sensitivity of the target to current imported cost variations: 
p; = 0;2/ 1- 8; 1 

• sensitivity of the target to current demand pressw-e: 
8;\ = 8;4 / 1- 8;1 

Table 4.1. Speed of price adjustment from 2004 to 2010. Pooled analysis by class of 
industries 

according to degree of concentration (CR2) 

0<CR2<50 50<CR2<80 80<CR2<100 

A; 0.9 0.65 0.88 
p·value=0.442 p-va lue=O.OOO p-value= 0.071 

p; 1.0 0.7 0.97 
p-value=O.OOO p-value=O.OOO p-value=O.OOO 

O;t -0 .11 -0.02 -0.006 

p-valu e=0.19 p-va lue= 0.81 p-va lue=0.48 

The partial price adjustment parameter " it is expected to lie between zero and unity, with 

a value closer to one implying an instantaneous price adjustment. The conventional 

believe is that, prices are expected to be less fl ex ible in less competiti ve markets. From 

the above table it can be seen that the speed of adjustment paramctcr is in accordance 

with its theoretical bound fo r all groups. For the least dominated sectors [column (I )], ,,= 
0.9 on average over the cycle and is not significantl y different hom unity: a result 

perfectly in accord with competitive envirollli1ent. This value fail s to 0.65 in moderately 

concentrated markets and sw-prisingly ri se to 0.88 in the most dominated sectors. 

Interestingly in this case, the rate of adjustment decline in moderately competitive market 

and increases in highly dominated sectors. 

To the best of my knowledge, all previous studies reported either insignificant difference 

in all groups or a progress ively declining/increasing speed of adjustment with higher 

va lue of concentration ratio . In the highly concentrated market, two firms have more than 

80% share of the market and therefore this inconsistency may be explained by the 

possibili ty of collusive or cartel outcome which might have been the result of missing 

competiti on policy in the country. The fewer the number of firms the easier it is to 

coordinate decisions. According to Garrod (20 11 ), when cost fluctuation is sufficientl y 
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large at times of inflation, the best collusive prices can be flexible over time. Another 

possible explanation might be, concentration ratio alone might not be sufficient in 

explaining the degree of competitiveness ill regulated market system. 

The rate at which current cost shocks are transmitted into price in each industry group 

respectively: I, 0.7 and 0.97 shows the same pattern like the speed of price adjustment 

parameter. This implies that price smoothing policy is more developed in moderately 

concentrated industries than highly dominated firms and as expected more than 

competitive markets . 

The demand effect appears to be less important in explaining price adjustment in all 

industry groups. It is worth noting that the proxy for demand variable is not significantly 

different from zero in all market structure. However, this does not necessarily mean that 

industry prices are not responsive to demand shocks. It could be that, inventory 

adjustment, which is used to generate the proxy, is less developed among Ethiopian firms. 

For instance, for the year 20 10, out of the total 2 197 firms 324 firms did not keep 

inventory and 143 firms reported no change in the level of inventory at the end of the 

year. 

In summary, Ethiopian industries moderately dominated by two firms have a much 

slower price adjustment to normalized cost and a much slower conversion of current 

costs into normalized costs than less and highly dominated markets where adjustment is 

almost instantaneous. The results suggest a clear sluggishness in response of current 

prices to cost shocks in reasonably dominated sectors. The extremely dominated markets 

are as much responsive as the competitive industries. 
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CHAPTER FOUR 
CONCLUSION AND POLICY IMPLICATION 

4.1 Conclusion 

The purpose of this paper is to investigate the effect of market structure on pricing 

behavior, in particular the speed at which finn prices respond to market fluctuation with 

respect to changes in demand and cost of production. The empirical analysis is based on 

pooled data regression for a class of 47 large and medium scale Ethiopian manufacturing 

industries. The sample of industries is grouped into three groups, on bases of the level of 

competition determined using two firm concentration ratio. 

Industry average rate of change in price is expressed in-terms of its lagged value, rate of 

change of average cost and demand variables. The generalized least square procedure is 

utili zed to account for serial correlation coupled with the existence of lagged dependent 

variable. 

The results cast doubt 011 the proposition that more concentrated markets tend to smooth 

their prices to changes in economic fl uctuations. Though the finding suggests the 

importance of market structure in determining the speed of price adjustment, it is only in 

moderately concentrated industries that some degree of price smoothing is observed. 

Contrary to the long standing belief, there appears to be tiny difference in the rate of price 

adjustment between competitive and concentrated industries. 

To summarize in terms of the questions posed in chapter one, the results suggest: 

I. There appears to some indication of price smoothing pol icy but only 111 

moderately concentrated industries 

2. There is significant inter-industry variation in the way prices respond to economic 

shocks: prices of less competitive and more competitive industries appeared to 

respond more rapidly than moderately competitive markets. 
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3. Prices in all groups appeared to be more sensitive to cost shocks but virtually not 

at all to demand shocks. 

4.2 Recommendation 

The study reveals the importance of market structure in determining the speed at 

which industry prices respond to economic fluctuation. Interestingly, when 

considering two firm concentration ratios, the competitive and least competitive 

industries exhibit virtually identical rate of response. The implication being, either 

the concentration ratio was not sufficient enough to capture the competitive nature 

of the market or the absence of market regulation that facilitated oligopoly 

markets to coordinate their actions. 

Though concentration is the most prominent indicator of market structure, 

analysis of conditions of entry and exit is central to understand the degree of 

competition in a market. 
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Appendix 

TABLE Ai: SUMMARY STATISTICS OF THE LEVEL VARIABLES 

pi 

percentiles smallest 
1% .1996014 0 
5% .6465445 .1869033 

10% 1. 088649 .1996014 obs 275 
25% 2.159295 . 2262944 Sum of wgt . 275 

50% 4.32639 Mean 10.59774 
largest Std. Dev. 19.09302 

75% 12.77302 93.46582 
90% 21.68411 109.227 Vari ance 364.5433 
95% 36. 71888 151.8681 Skewness 4.865852 
99% 109.227 162.723 Kurtosis 32 .25527 

ct 

Perc en til es smallest 
1% .100555 0 
5% .62 53279 .0931216 

10% .88253 .100555 obs 275 
25% 1.583947 . 2054777 Sum of wgt . 275 

50% 3.108514 Mean 7.631562 
largest Std . Dev. 14.56547 

75% 7. 894276 85.02047 
90% 16. 55157 85.13746 variance 212.1529 
95% 27 .9681 116.4915 Skewness 5.474388 
99% 85.13746 132 .2423 Kurtosis 39.22915 

" , 
dm ~ 

percentiles smallest 
1% .0000104 6.22e-06 
5% .0000378 8.7le-06 

10% .0000559 8.9le-06 obs l2l 
25% .0001008 . 0000104 Sum of Wgt . 323 

50% .0001857 Mean .000371 
largest Std. Dev. .0007004 

75% .0003945 .0044271 
90% .0007734 .0045895 vari ance 4.91e-07 
95% .0009754 .006458 Skewness 6.962559 
99% .0044271 .0076473 Kurtosis 61.98996 
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TABLE A2: SUMMARY STATISTICS OF THE LOG TRANSFORMED 
VAlUABLES 

pit 

Percent i l es smal lest 
1% -1. 48 5919 - 1.677164 
S% - . 3823566 - 1.611433 

100 . 1387519 - 1.485919 ob, 17. ". 0770153 - 1.171214 Sum of INgt. 17. 

500 1 . 468485 Mean 1 . 584207 
Largest Std. Dev . 1.223253 

'" 2.547335 4 . 537596 
90' 3 .07658 4.693428 va ri ance 1.496348 
95% 3.60 32 91 5.023012 skewness .1390045 
99' 4 . 6934 28 5.09205 Kurtosis 3 . 078S17 

c i t 

perc ent; 1 es smal lest. 
1% - 1. 582418 -2. 373849 

" - .4 537107 - 2 . 297051 
10' -.0836514 - 1. 582418 ob, 17 • ", . 4665197 - 1. 516889 Sum of Wgt . 27. 

SOX 1.144183 Mea n 1. 268828 
Largest: Std. Dev. 1.187917 

"0 2.066138 4.442892 
90' 2.806481 4.444267 Var; ance 1.411147 
95% 3.331064 4 . 757819 skewnes s .2102592 
99X 4 .444 267 4 . 884636 Ku rtos ; s 3.326998 

O.m 

Pe r centiles smallest 
1% -11.47298 -11.9873 

" -10. 18375 -11.649 
100 - 9 .7925 92 -11.62654 ob, 323 

'" -9.202439 - 11.47298 Sum of wgt. 323 

SO, -8 . 591147 Mean - 8.527138 
Largest Std. Dev. 1.070732 

"" - 7 .83784 -5 . 420008 
90X -7. 1646 59 - 5.383989 va ri ance 1.146468 
95% - 6.93266 - 5.042442 Skewness .0963276 
99X -5 .420008 - 4.873402 Kurtosis 3.689067 

TABLE A3: SKEWNESS/KURTOSIS TESTS FOR NORMALITY- FOR LEVEL 
skeWneSS/Kurtosis tests for Normality 

--joint-
variable obs pr(skewness) pr(Kurtosis) adj chi l(l) prob>chil 

pi 
ct 
dm 

175 
m 
313 

0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
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TABLE A4: SKEWNESSIKURTOSIS TESTS FOR NORMALITY- FOR LOG 
Skewness/Kurtosis tests for Normality 

-- joint--
variable obs pr(skewness) pr(Kurtosis) adj chi2(2) prob>chi2 

pit 
cit 
Oem 

274 
274 
323 

0.3374 
0.1490 
0.4710 

0.6316 
0.2283 
0.0289 

1.11 
3.16 
1.31 

0.1617 
0.1689 
0.0702 

FIGURES AI-A3: SCATTER PLOTS OF THE VARIABLES IN LEVELS 
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FIGURES A4-A 7: SCATTER PLOTS VARIABLES IN LOGARITHMIC FORM 
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FIGURES AS: BOX PLOT OF THE VARIABLES IN LEVEL 
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f<'igure AlO-A13: KERNEL DENSITY 
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Figure A14: RVF PLOT FOR HETROSKEDASTICITY 
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Figure A 15: TWO FIRM CONCENTRATION RATIO BY ISIC 
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Table A II : TEST FOR RANDOM OR FIXED EFFECT 

- coefficients -
(b) (B) (b-B) sqrt(diag(v_b-v_B)) 
fix ran Difference S.E . 

piU -.0849575 .2065321 -.2914897 .0414621 
Cit .6810945 .7413648 -.0602703 .0399664 
oem -.0750257 -.0465601 -.0284656 .0653918 

b = consistent under HO and Ha; obtained from xtreg 
B = inconsistent under Ha, efficient under HO; obtained from xtreg 

Test: HO: difference in coefficients not systematic 

chi 2 (3) = (b-B), [(vj-U)A( -1) ](b-B) 
= 72.S2 

Prob>chi2 = 0.0000 

Table A1 2: TEST FOR FIXED EFFECT 

Fixed-effects (within) regression 
Group variable: ISIC 

R-s q: within = 0.3771 
between = 0.8901 
overall = 0.7094 

corr(u_i, xb) = 0.6130 

pit coef. 

pi C 1 - .0849575 
Cit .6810945 
oem -.0750157 

_cons .107974 

.5415701 
. 57803934 

Std. Err. 

.0645954 

.0665077 

.0771611 
.669318 

Number of obs 225 
Number of groups 47 

obs per group: min = 1 
avg = 4.8 
max = 5 

F(3,175) 35.31 
Prob > F 0.0000 

t p>ltl [95% Conf. rnterval] 

-1.31 0.190 - . 1114438 .0415187 
10.14 0.000 . 5498341 .8113549 
-0 .97 0.331 - .1171118 .0771604 
0.31 0.756 -1.113 1.518948 

sigm<Lu 
sigmtLe 

rho .46746135 (fraction of variance due to u_i) 

F test that all u_i=O: F(46, 175) = 1.41 Prob > F = 0.0569 
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Table A 13: TEST FOR HETROSKEDASTlCITY 

Breuscn-pagan I coo~-weisoerg test for neteros~e~asticity 
Ho: Constant variance 

variaoles : fitte~ values of pit 

cnil(l) = lU9 
proo > cnil = 0,0001 

Table A 15: TEST FOR ENDOGENEITY. 

- coeffi ci ents -
(b) (B) (b-B) sqrt(diag(V_b-V_B)) 

piU 
cit 

ivreg glse Di fference S.E. 

.2062744 .2031271 .0031472 .0110234 

.7389617 .7316811 .0072807 .0251953 

b ~ consistent under HO and Ha; obtained from xtivreg 
B ~ inconsistent unde r Ha, efficient under HO; obtained from xtgls 

Test: Ho: difference in coefficients not systematic 

chi2(2) ~ (b-B)'[(v_b-v_B)A(-l))(b-B) 
0.11 

prob)chi2 ~ 0.9466 
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