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Price setting modeIs with variable mark-up rates are specified and estimated for four sectors of 
Indian industry. It is found that capacity utilisation has a significant effect on mark-up rates 
implying a Phillips curve type trade-off between output and prices. International prices do no~ 
appear to be as important in the price-setting hehaviour of firms. 

L ~ntroauction 

Price setting behaviour by firms in Indian industry is generally studied in 
the framework of a constant mark-up over unit cost of production. Empirical 
evidence, however, suggests that mark-up rates have varied substantially 
both across industries and over time (see fig. 1). 1 

Analytically, in the absence of a Phillips curve type relation between 
demand pressure and the money wage rate (and hence prices) in a developing 
economy, the constant mark-up assumption implies a dichotomy between 
output and price determination: output being demand determined and prices 
cost determined. An unacceptable policy implication of this is that by 
increasing the demand for industrial output (say, through fiscal or monetary 
policy), the government can continuously 'buy' higher output without the 
threat of a rise in industrial prices. 

This paper specifies and estimates variants of a variable mark-up price- 
setting function for four sectors of Indian industry paying special attention to 
the effect of demand pressure on the mark-up rate. 2 The other important 

*Financial support from Internationa! Computers Indian Manufacture Limited (ICIM) is 
gratefully acknowledged. We would like to thank Dipankar Purkayastha for able research 
assistance and H.L. Chandhok for advice on data issues. 

iWeintraub (1965) and NCAER (1980, 1981), for instance, assume constant mark-up rates 
while Sawhney and Sawhney (1974) and Katrak (1980) provide evidence of variable mark-up 
rates. 

ZThe four sectors are: consumer goods, capita~ goods, intermediate goods and basic goods. 
The industries in each of these four sectors are listed in appendix A. This four-way classification 
is commonly used in India, which is the rationale behind our use of it, 
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Fig. I. Sectora~ mark-up rates in Indian industry. 

aspect investigated is the role of internationai prices in the price-setting 
behaviour of Indian industry. This study forms part of a larger modal of the 
Indian economy. 

[n the next section we discuss alternative specifications of variable mark- 
up rates in firms' price-setting behaviour. Section 3 presents the empirical 
results and a selection is made between the akernative modeIs for each 
sector. The chosen equations are then subjected to stability tests in section 4 
and the predictive record of each equation is analysed. Section 5 discusses 
the implications of the resuIts. 

2. Medal specificafien 

The analytical basis of our price-setting model is the Hicksian concept of a 
fix-price market. Prices are not determined by the free play of demand and 
supply and, therefore, do not adjust instantaneously to clear the market. 
Prices are, instead, 'set' by producers once their costs of production are 
given. This, however, does not mean that the price-cost margins are com- 
pletely insulated from market forces; it only stresses that the 'automaficity' 
attributable to perfectly competitive flex-price markets is absent. 

Consequently, prices are postulated to be sticky; they adjust only gradually 
to variations in demand pressure and costs of production. Theoretical 
rationale for such a characterisation of price formation in the case of 
industriaI goods is provided in the works of Hicks ({965, 1974, 1977) and 
Okun (1981). [n the conventional Xkerature on market forms this price- 
setting behaviour is typical of an oligopolistic market structure [Silbertson 
(t973)]. 

Within this overall framework two alternative specifications of vadaNe 
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mark-up, sticky-price models are considered: Hypothesis 1 ix which demand 
pressure and international prices affect the price-cost margin in the short run 
as well as in the long run, and Hypothesis 2 in which demand pressure and 
international prices are postulated to have only a temporary effect on price- 
cost margins, the long-run price-cost margin being invariant to these factors. 

Hypothesis 1. Consider a more general version of the standard cost pIus 
mark-up specification, 3 

where 

P is price (ex-factory) per unit of output, 
C is cost per unit of output, 
17 is (1 +mark-up rate); henceforth, we refer to this as the mark-up rate for 

convenience, 
* superscript indicates desired value, 
t subscript indicates time. 

In its simplest and widdy used version, the constant mark-up hypothesis 
assumes that: 

(i) prices adjust instantaneously to cost changes, i.e., P*=P~ (consequently 
fl* = fl,), and 

(ii) the mark-up rate is constant over time, i.e., fit=ft. 

These restricting assumptions give the familiar version 

P, = t ic , .  

There are, however, a number of reasons why prices adjust only gradually 
to changes in costs. Okun (t981) suggests that prices may lag behind costs of 
production because of a lag between the purchasing of raw materials and 
labour and their embodiment in output. 4 Nordhaus (1971, p. 33), on the 
other hand, points out that firms, in an attempt to oblige their customers 
who generally like to have prices stable as a service, may bear some of the 
burden of adjustment in short-run cost fluctuations. 

Moreover, the presence of adjustment costs is often cited as a cause of 
lagged price variations [Eckstein (1968, p. 1t60)7: 'the cost of price changes 

3Mthough mark-up pridng has been widely used in the Iiterature both for developed and 
developing economies [Nordhaus (1971), Hagger (1977), and Taylor (1979)], its microeconomic 
foundations have not been rigorously formulated. 

*See Okun (198I, p. 168). The length of this lag would depend on the time required for the 
production of the commodity under consideration and the method of accounting (e.g., FIFO or 
LIFO) practised by the firm. 
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may be too great, and where a product  line is complicated, frequent price 
changes may exceed managerial  capabilities'. These adjustment  costs may be 
accentuated in the indian context where government  administered prices are 
not an insignificant feature in industrial price setting. The existence of 
bureaucrat ic  delays and the political costs associated with price increases 
may  result in the government  °administering' lags in the response of  prices to 
costs. 

These lags in price setting functions wouId, therefore, appear  to be 
impor tant  and a convenient  method of  incorporat ing them is to use the 
familiar partial adjustment framework,  

( P r - P ,  ~}=) . (P~-P,_~) ,  0 <.;. -<:_ 1. (2) 

Substitution of eq. (1) in (2} gives 

(P ,  - P , _  ~) = i , ~ '  c ,  - ;~P,_  ~. (3) 

][n eq. (3) producers adjust their prices to changes in costs only gradually: the 
short-run and Iong-run price response to a unit change in cost are 2fl,* and 
fl,*, respectively. 5 

in preference to restricting the mark-up  rate, fl*, to be constant  over time, 
we specify it to be variable and a function of  some measure of demand  
pressure for industrial goods. 6 The specific measure of  demand pressure used 
in this study is the level of  capacity utilisation in the industrial sector, v This 
removes the artificial d i cho tomy between output  and price found in constant  
mark-up  models, instead, it incorporates  a Phillips curve type trade-off, 
which is more consistent with the structure of  a developing economy where 
{about is abundan t  relative to capital and hence demand pressure in the 

5Note that under the constant mark-up assumption eq. (3) can also be derived from one 
version of the ~normai' cost pricing hypothesis in which normal cost is simply a weighted 
average of the current and past unit costs of production. Let 

P~=flC~ and C]=2C~+(I-?OC~ ~, (i},(ii) 
where C~'= normal cost, 2= weight of current costs in normat cost, and f l=(i+ a constant mark- 
up). 

AppIying the familiar Koyck transformation to (i) and (ii) we have 
(P~ - P,_ ~) = 2flC~ - 2P, ._> (iii) 

In empirical work the two equations [eqs. (3) and (iii)7], however, imply very different error 
structures. 

~'See Nordhaus (197i) and Hagger (1977) for a summary of empirical results using similar 
specifications for developed economies. 

VCapacity u~ilisation reflects demand pressure under conditions where output is demand 
determined. I[f supply bottlenecks cause output fluctuations one would expect an inverse relation 
between capacity utilisation and mark-up rate. However, between 1960 and 1977 mark-up rates 
have generalIy moved in the same direction as capacity utilisation, indicating that output 
fluctuations were largely demand determined [see Lahiri et aL (1984)]. 
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commodity  market  can be expected to affect the  mark-up rate more than the 
wage rate. 

Another source of variation in the mark-up rate could be changes in 
international prices. There are a number of channels by which world prices 
can influence domestic price-setting behaviour. For  instance, commodity 
price arbitrage may occur and to that  extent domestic price-cost margins are 
likely to react positively to a rise in international prices [Nambiar  (1983)]o 
Similarly, Indian subsidiaries of multinational firms may respond to price 
signals from their parent companies. Moreover, in an effort to maintain their 
market  share in the face of international competition, domestic firms may not 
raise their mark-up rates and prices until international price levels increase. 
However, since the importance of international factors is to some extent 
dependent on the degree of protection, in the ~ndian case it is difficuIt, a 
priori, to assess the impact of price signals from the world market on 
domestic prices. The levd of protection varies co!lsideraNy between indus- 
tries [Bhagwati and Desai (t970), Bhagwati and Srinivasan (1976)] which 
suggests that the importance of international price movements may be sector 
specific. 

~n order to incorporate the role of demand pressure and international 
prices, we specify mark-up to be a function of capacity utiIisation and import 
prices (a proxy for the international price relevant for Indian industry), s Both 
these arguments are lagged by one period on the grounds that firms set their 
mark-up rates on the basis of static expectations about capacity utilisation, 
U, and international prices, t. ~ 

(4) 

Substituting eq. (4) in (3) we have the final estimating form for Hypothesis l, 

(Sa) 

The actual estimation is carried out - see section 3 for the results - by 
testing alternative forms of eq. (5a) and using various restrictions: 

(a) International prices are excluded (fi2=0) - e q .  (5b). 
(b) in addition to (a) eq. (5a) is estimated with the constraint f lo=0 - eq. 

(5c). 
(c) International prices are introduced as in eq. (5a) but f lo=0 - eq. (5d). 

aVariations in the degree of monopoly, measured by, say, the 'concentration ratio" [Katrak 
(1980)], may cause shifts in the mark-up function. Owing to an absence of time series data on 
sectoral concentration ratios this could not be incorporated in the mark-up function. 

~Alternative expectation formation hypotheses, such as adaptive expectations, were not 
introduced as they would complicate the final estimating equation considerably - it aiready 
contains a number of interactive terms. 
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Hypothesis  2. An alternative to Hypothesis 1 is one which postulates that 
capacity udlisation and international prices have only a transitory effect on 
the mark-up rate and hence on industrial prices. A convenient way of 
formuiating such a hypothesis is to assume that the long-run mark-up rate, 
/?*, is constant and vary the short-run mark-up rate by allowing the speed of 
adjustment (of actual prices to their desired values) to depend on capacity 
milisation and international prices, 

e7 =#*c. (6) 

(7) 

).~=2~U~_~+5'~2I,_> 5~1,~2~0. (8) 

Hypothesis 2 is distinguished from Hypothesis 1[ in that the long rurL or 
the equilibrium value of the price level, is independent of capacity utilisation 
and international prices. This can be quite easily seen from eqs. (6) through 
(8) since in equilibrium P ,=  P* =fl*C,; capacity utflisafion and international 
prices affect only the speed with which actual prices move towards their 
equilibrium values. 

Under Hypothesis 2, therefore, in the ~ong run firms would be earning no 
more than their 'normaF profits though there would be short-run deviations 
of actuai profits from the 'normal' level [Silbertson (1973)]. Here, fi* 
corresponds to the 'normal' mark-up rate. 

Substituting eqs. (6) and (8) in (7) we get the estimating form for 
Hypothesis 2, 

( P , - -  P t -  ~.) = 2 1 [ ] * C ~ U ~ - 1  dc" /~2 , f I*Ct[ t -  t - -*~qPt  i U t  - ~ - 2 2 P t  - ~[e-  I" 

(%) 

The  estimation of eq. (ga) is also carried out with the restriction 22=0  
eq. (gb) - in order to "test for the significance of international price 
movements. 

3° Estimation a~d modal selection 

The six alternative versions of the price setting function were estimated 
using annual data for the period 1961-1977 for the four subsectors of Indian 
industry: Consumer goods, Capital goods, ~ntermediate goods and Basic 
goods. ~°'~ AII equations except eq. (9a) were estimated by Ordinary Least 

~°See appendix B for sources of data. 
~We also estimated two other versions - one in which both fl and /, were constant and the 

other in which both {3 and 2 were variable and dependent on capacity utilisation and 
intemationaI prices. Both these versions were rejected on the basis of the test criteria given in 
table 2. 
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Table l.a 
Parameters of alternative models of price setting (dependent variable = P~-P~_ ,) 

211 

Hypothesis 

independent variaNes 

Eq. no. C, C,U,_~ CJ,._~ P,_~U,_t P,_~I~_~ P,_~ 
Estimation 
procedure 

5a 2flo 2fl~ 2~ 2 
5b 2fl, 2fi 2 2 
5c 2fl o 2fl~ 2 
5d 2fl~ 2 
9a 2=fl* 2aft* 2~ 22 
9b 2ifl* 2~ 

OLS 
OLS 
OLS 
OLS 
NLSQ 
OLS 

Table 1.b 
Nested and non-nested sets in taNe 1.a? 

Nested sets (number of restrictions in parentheses) 

Set I 5d c 5c c 5a 
(one) (one} 

Set [! 5d c 5b c 5a 
(one) (one) 

Set H1[ 9b c 9a 
(one) 

c = nested in. 

Table 2 
Modal selection: Test criteria applied. 

Estimation procedure 

Model Linear Non-linear 
description (OLS) (NLSQ) 

Nes ted  Amemiya's  prediction criterion Likdihood ratio test 
Non-nested Davidson and Mackinnon 'J' t e s t  Davidson and 

Mackinnon 'P' test 

Squares; eq. (9a) was estimated by Non- l inear  Least Squares (since the 
parameters  are non- l inear ly  rdated)  which conforms with max imum likeli- 
hood est imat ion under  the s tandard  classical assumptions.  Appendix C 
reports the detailed results of these estimated equations.  

The immedia te  issue following est imat ion was the adopt ion  of appropriate  
criteria to choose am ong  the various models. The obvious initial requirement  
was to segregate the es t imat ing equat ions  into nested and  non-nested sets as 
very different tests are appl icaNe in the two cases [see Pesaran (1974), 
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Pesaran and Deaton (1978) and Davidson and Mackinnon (1980)]. Table 1.b 
presents this classificatory scheme. Note that the six alternative versions of 
the price-setting function, considered here lead to three sets of nested 
regressions. 

Our next task was to decide on appropriate econometric tests to be 
applied for model selection both within the nested sets and between the non- 
nested sets. Special emphasis had to be given here to the estimation method 
since linear and non-linear estimation procedures imply different selection 
criteria; consequently, these needed to be categorised appropriately. We 
arrived at a four-way classification of the estimated equations and each 
category necessitated a different selection procedure (see table 2). 

As the first step we selected the appropriate models from the nested sets. 
Using the umbrella criterion of minimising the residual error sum of squares 
we decided to use Amemiya's (1980) 'prediction criterion' (PC) in preference 
to the commonly used ~R~. The reason for this is that N2 does not include a 
consideration of the losses associated with choosing an incorrect model. 
Since Amemiya (1980) incorporates this consideration in his PC which is 
based on the mean square prediction error, it was felt to be more 
appropriate in the selection of regressors in this case as the number of 
independent variaNes differs substantially in each nested set. 12 

in the comparison of non-linear nested equations, however, neither of the 
above tests is applicabIe and we therefore used the likelihood ratio test. 
Finally, to select between the non-nested models we applied the tests 
proposed by Davidson and Mackinnon (1980). 

We are aware that many of the procedures used in this paper are valid 
only asymptotically. For example, the 't' statistics in the non-linear least 
squares estimates are asymptotic. The small sample properties of the 
Davidson-Mackinnon tests for non-nested equations are unknown. With a 
sample size of only i7 observations the validity of these tests can be 
questioned. However, we could not think of any alternative procedures to 
replace these tests, and untiI the small sample properties are available, the 
results of these tests must be considered at best as only indicative. 

Table 3 reports the equations selected from each of the nested sets. 
The final selection between the two non-nested models, one from each 

hypothesis, involved the use of the Davidson-Mackinnon 'g' and 'P' test for 
linear and non-linear cases, respectively. In brief, the Davidson-Mackinnon 

~2Essentially Amemiya's PC incorporates a higher penalty for additional variables than Theil's 
~ 2  This is clear from the relationship betweer~ the two, 

P C = r _ ( ( I - R  } 

where T=number  of observations, K=number  of variables included, SST=total sum of 
squares. 
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Table 3 
Selected equations for each hypothesis: Results from nested selection procedure. 

213 

Sector Eq. no. 

Hypothesis 1 

Estimated parameters of structural equations 

Average 
desired 
mark-up 2 

Consumer 5c fl* = 1.0013 + O, 1205 U,~ ~ 9.2,°/,, 1.04 
(OLS) ( P , - P , _ ~ ) =  1.0413(Pt*-P~ ~) 

fl** = 1.0332+0.1095U,_ ~ + 0.0003I,_ 
(P , -P~_t)=0.8276(P**-P,  ~) 

fi* = 0.4994 + 0.7523 U, - 
(P~-  P~- i) = 0.936 I(P**-- P,_ ~) 

fit* = 1.0824+0.1545U,_ 
(P, - P, - l) = 0.5822(P* - Pt-  ~) 

Capital 5a 11.8% 0.83 
(OLS) 

Intermediate 5c ~ 6.4~, 0.94 
(OLS) 

Basic 5c 22.2°/~ 0.58 
(OLS) 

Sector Eq. no. 

Hypothesis 2 

Desired Mean 
Estimated parameters of structural equations mark-up 2~ 

Consumer 9b 2,= 1.4696U,_ ~, P;~ = 1.0869C t 8.7~ 1.12 
(OLS) 

Capital 9a 2t =0.5035U~_ ~ + 0.0036I,_ ~ 14.8~, 0.81 
(NLSQ) = (4.20) (5.68) 

P,*= 1.1483C 
(263.08) 

Intermediate 9a 2, = 1.2608 U t_ ~ - 0.0013I~_ ~ 17.4'~ 0.98 
(NLSQ)" (17.27) (3.94) 

P~ = 1.1738C~ 
(82.92) 

Basic 9b 2t = 0.700OUt_ ,, P* = l. 1670C, 16.7~,,, 0.63 
(OLS) 

~Figures in parentheses are asymptotic 't ' statistics; 't" statistics for OLS resuhs are 
provided in appendix C. 

test is as follows: 

1[ NO: Yi = f i (Xi ,  4)  + eoi, 

and H i: Yi= gi(Z~, 7) + e~i, 

where y~ is the ith observation of the dependent variable, X~ and Ze are 
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vectors of observations on independent variables, ¢ and 7 are vectors of 
parameters to be estimated and the error terms eoi and e~ are assumed N I D  
(0, a-z). H o is non-nested in H:,  where the truth of H o implies the falsity of 
H~ and vice versa. 

The ' J '  test is simply 

where 

~,~=gi(Z~,9) a~d p is the MLE of y. 

Using the conventional asymptotic 't '  test or the likelihood ratio test, ~ = 0  
implies the falsity of H~. The test is repeated for Ho and H~ reversed. 

For non-linear equations, where f~ is non-linear, the 'P '  test applies: 

where Fi is the row vector containing the derivatives of f~ with respect to ¢ 
for the ith observation, evaluated at ¢. Once agaia, c~=O implies the falsity of 

The results of the non-nested tests are given in table 4. On the basis of the 
°~' values for c~, eq, (5c) is selected as the most preferred version of the price- 
setting model for three of the four sectors: consumer, intermediate and basic. 
For the capital goods sector equation (%) is selected. ~3 The implications of 
these results are discussed in section 5 after the selected equations are 
subjected to further tests in the next section. 

Table 4 
?airwise non-nested tests - results for each sector. 

Sector Consumer C a p i t a l  Intermediate Basic 

Tested hypothesis: eq. no. 5c 9b 5a 9a 5c 9a 5c 9b 
Alternative hypothesis: eq. no. 9b 5c 9a 5a 9a 5c 9b 5c 
Test used J J g P J P J J 
Asymptotic 't' values for ~ 0.81 59.05 3.91 0.30 0.15 2.77 0.40 20.88 

4. Sample peried pred~ctien and stability 
Results of tests for stability and the predictive ability of each of the finally 

chosen equations for the four sub-sectors are reported in graphical form in 
this section. Sample period predictions are given in fig. 2 for the consumer, 

3See table 3 and appendix C for the details of these equations. 
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capital, intermediate and basic goods sectors. By and iarge the chosen 
specifications perform welI in predicting armual changes in industrial prices. 

The equations were also subjected to Cusum and Cusum of Squares 
stability tests [Brown, Durbin and Evans (1975)1 and the latter tests' results 
are reported in fig. 3 for the consumer, intermediate arid basic sectors. ~4' ~5 For  
the consumer goods sector, the nuI1 hypothesis of stability of the parameters 
is not rejected during the sample period at a 10~o level of significance. 
However, in the case of the intermediate goods sector there are signs of 
instability in 1972 at the 10~ level of significance. The two years 1973 and 
1974 appear to indicate instability in the parameters of the basic goods 
sector equation, with the nulI hypothesis being rejected in 1974 at even the 
5~ Ievel. These were, of course, years of the first oil price shock and with a 
high proportion of punic  sector units in the basic goods sector, the initial 
period of reaction of the government may account for some of the apparent 
instabiiity during this period. Only a more detailed study of price behaviour 
in the basic goods sector during this period can explain the nature of this 
instability and, in particular, substantiate whether the shift in parameters 
occurred as a resuk of a change in the mark-up function (fl's) or the partial 
adjustment coef~cient (2). 

5o ~mpllcatiens 
This study emphasises the need for a variable mark-up price-setting 

function for indian industry. In particnlar, it investigates the role of demand 
pressure and international prices in influencing price-cost margins. Only in 
the capital goods sector, the sector that is least protected by tariffs and 
quotas in indian industry, are international prices found to play a significant 
part in determining price setting via their influence on short-run changes in 
the mark-up rates. 

Two aiternative versions of a model with variable mark-up rates are 
examined. For  the consumer, intermediate and basic goods sectors, the 
preferred formulation is where the desired mark-up rate is variable and is 
directly imquenced by demand pressure. The alternative formulation, in which 
only the speed of adjustment of actual prices to desired prices is influenced 
by demand pressure and internationaI prices, is selected only for the capital 
goods sector. This implies that for the sectors other than capital goods, 
demand pressure represented by capacity uti~isation has a permanent and 

~4We are unable to subject the selected equation for the capital goods sector {o the same 
staNIity tests as the equation is non-linear in parameters and was estimated by non-linear least 
squares. 

~5Only the resuIts of ~he Cusum of Squares test are reported here. The Cusum test was 
carried out for the same three sectors and in nil cases there was no evidence of instability at a 
I 0~ ~evet of significance. 
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Fig. 3. Stability tests for selected price functions (Cusum of Squares). 

significantly positive effect on mark-up rates and hence on prices; in the 
capital goods sector this effec~ is only transitory. 

For the selected equations table 5 presents the short-run and the long-run 
elasticities of mark-up rates with respect to capacity utilisafion. While there 
are substantial differences between the elasticities of the four sectors, the 
variation between short-run and Dng-run elasticities is major onIy in the 
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Table 5 
Elasticities of mark-up rates with respect to capacity 

utiHsation/' 

EIasticities 

Sector Short run Long ran 

Consumer  0.992 0.953 
Capital 0.274 - -  
Intermediate 3.736 3.991 
Basic 0.61 n 1.050 

:'Where mark-up rate is defined as (P~-C~)/C,. AlI elas- 
ticities are computed at sample means. Elasticity of 
capital goods mark-up with respect to ~nternational prices 
is 0320. 

basic goods sector and of course in the capital goods sector where the long- 
run e~asticity is zero. 

There are significant differences in lags in adjustment of prices to costs 
across industries. The basic goods sector (with a 2 value of 0.58) has the 
iargest mean lag of around 1.7 years before prices adjust to changes in costs. 
Prices respond faster in the capital and intermediate goods sector for which 
the mean lags are around 1.2 and 1.I years, respectiveIy. The estimate of 2 
for the consumer goods sector at 1.04 (but not significantly different from 1) 
indicates approximately instantaneous adjustment of prices to costs. These 
estimates of Iags appear to be intuitively quite plausible since the basic goods 
sector in india has been subject to government price controIs more than the 
other sectors. The ranking of the other sectors is largely consistent with the 
relatNe time lags that exist between the purchase of labour and raw 
materials and their embodiment in output in these industries. 

~n the f~nal analysis, therefore, even if a wage rate induced trade-off 
between industrial output and prices is absent in a developing economy, a 
mark-up trade-off cannot be ruled out. This would have an important 
hearing on policies that are geared to stimulate demand for industrial goods 
which, under this scenario, cannot ignore the effect on industrial prices. 
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Appendix A 

Table A. 1 
Major industries in the four use-based categories (19qndustry classification)? 

2D 

Use-based category Major industries 

Weigh~. in the general 
index of industrial 
production 

Constuner goods 

Capital goods 

Intermediate goods 

Basic goods 

Spinning, weaving and finishing of textiles 16.84 
Pulp paper and paper board 2.22 
Miscellaneous food products 7.53 
Tobacco manufacture 2.22 
Sugar factories 2.79 

31.60 

Machinery except electrical 5.55 
Electrical machinery appliances and supplies 4.92 
Ship building and repairing 0.52 
Railroad equipment 2.99 
Motor vehicles 3,03 
Repair of motor vehicles 0.07 
Metal products except machinery and 

transport equipment 

Rubber products 
Petroleum refinery products 
Structural day products 

Chemical and chemical products 
Cement 
Iron and steal 
Non-ferrous basic metals 

2.54 

I9.62 

1.78 
1.62 
0.65 

4.05 

0.90 
1.17 
7.04 
1.80 

20.91 

All industries 76.18 

=Electric iight and power has been excluded. 

Appendix B: Sources of data 

Ex- fac to ry  prices. The ex-factory price of ou tpu t  was obta ined  by divid- 
ing output  at current  prices by ou tpu t  at cons tant  prices. However, ou tpu t  at 
constant  prices is not  available and  had to be derived. This was done by 
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deflating current price output for t9 industries (from various volumes of the 
~Annua~ Survey of Industries') by the relevant wholesale price index (from 
Centra~ Statistical Organisation, 1981, 'Wages and Productivity in Selected 
Industries'). 

However, since wholesale prices include indirect taxes (mainly excise taxes) 
the derived series for output at constant prices were scaled down by one plus 
the excise tax rate. Excise tax rates were computed at the four-sector level by 
dividing the excise revenue (from the commodity-wise excise tax revenue 
statistics published by the Directorate General of Commercial Intelligence 
and Statistics) by output at current prices. 

Capacity uti[isation. Capacity utilisation was computed using the 'peak- 
to-peak' method where peak output for each year was obtained from 
monthly indices of industrial production (Centrat Statistical Organisation, 
Industrial Statistical Wing, Calcutta), This data was available directly from 
the Reserve Bank of India Bulletin, 1974, for the period 1960 to 1970. For 
the remaining years, 197[ to 1977, this series was computed using the same 
methodology at an 86-industry level of disaggregation. 

Unit cost of  production. Costs per unit of output for the four sectors were 
derived by dividing total costs by the value of output at constant ex-factory 
prices. Total costs were derived by adding up raw material costs, emoluments 
and depreciation (from Central Statistical Organisation, 'Wages and Produc- 
tivity in Selected Industries'). 

International prices. The unit value index of imports for each of the four 
sectors was used as the relevant index of international prices. Imports at 
current and constant prices were obtained from Government of India, 
Ministry of Commerce, 'Basic Statistical MateriaI on Foreign Trade, Produc- 
tion and Prices'. 

Appendix C: Estimated results for alternative rnode~s ef price formation 

Abbreviations 

P: ex-factory price, 
C: unit costs, 
U: capacity utilisation, 
[: internationa~ prices, 
subscript t: time, 
LLF: log of the likelihood function, 
PC: Amemiya's prediction criterion. 
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Notes to the tables 

(1) Dependent variable is first difference in prices (i.e., Pt-P~-1). 
(2) Theil's ~2 has been adjusted for no constant term. 
(3) Amemiya's prediction criterion is computed as ( (T+K)/(T-1)) (1-R z) 

(SST/T), where T is the number of observations, K is the number of 
variables, SST is the total sum of squares. We report PC without multi- 
plying by (SST/T) since this is the same figure for a[I equations. 

(4) *=selected equation from Hypothesis 1 alternatives: based on Amemiya's 
PC. 
** =selected equation from Hypothesis 2 alternatives: based on likelihood 
ratio test. 

(5) All equations have been estimated by Ordinary Least Squares except for 
eq. (%) in each sector which has been estimated by Non-Linear Least 
Squares. 
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