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Abstract

The paper is an attempt to detect conscious price parallelism in the Indian cement industry
during 1995-2010 using economic parameters. The paper lacks coherence as the study does
not cater to selected firms' comparison all the time and the data on various variables considered
is not available uniformly. However, given data constraints, it is an attempt to put forth and
analyze both micro and macro data together to detect the concerted action with no evidences of
formal agreement. From the data, it is evident that there is price parallelism among the players
considered in their respective states. To separate unconscious parallelism from conscious
parallelism, | have tried to gather sufficient information on plus factors of such conscious
parallelism. An attempt has been made to understand theoretical underpinnings of plus factors
and tried to contemplate them with actual scenario based on data provided in the DG Report by
the respondents of the case and other reliable sources from Govt. of India and Reserve Bank of
India database.

Evidence gathered, as shown in the paper, puts it upfront that conscious price parallelism has

led to conditions of ever-increasing prices that do not correspond to normal market and have no

other plausible explanations. Here | have also tried to establish the counterfactual scenario of
cement prices, 6 but 6 -id-differenceanethod. The differencg betiveeh thee r e n c e
actual and the counterfactual are the damages caused (up to 40% of the base price) due to

conscious price parallelism in the Indian cement industry.

Key words: Price Parallelism, Plus Factors, Damage Estimation, Difference-in-Difference
Method
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1 Background of the Case*

The paper is an excerpt of the cement cartel case (No: 29/2010) filed before Competition

Commission of India (CCI) and the paper is based on the data provided in the Director General
(Investigation) Report by the respondents of the case and other reliable sources from Govt. of

India and Reserve Bank of India database. The case was filed by Builderé
against Cement Manufacturers Association (CMA) and 11 cement manufacturers vis-a-vis

Association of Cement Companies (ACC), Ambuja Cements Limited (ACL), Grasim Cement,

Ultratech Cement, Jaypee Cement, The India Cements Limited, J.K. Group, Century Cement,

Madras Cement Limited, Binani Cement Limited and Laffarge India Private Limited.

At present, the case is with Competition Appellate Tribunal (COMPAT). Both CMA and cement

firms had filed their petitions and they have requested the tribunal to quash the entire CCI order.

They had also requested the COMPAT to grant an interim stay on the CCI's penalty till the

tribunal decides on their petitions. COMPAT has asked CCI to give fresh copies of its order

levying over Rs.6,300 crore in penalties on 11 cement companies and CMA for cartelization,

providing them with complete details on production, pricing and sales. Meanwhile, COMPAT

had asked all the respondents to deposit 10% of the penalty until it decides on their petition.

CMA and cement firms had moved to Supreme Court
deposit 10% penalty, however, Supreme Co ur t has wupheld t el haBReOMPATO s
issued directions to respondents to deposit 10% penalties before 24™ June 2013.

The paper is an attempt to detect alleged cartelization in the Indian cement industry during
1995-2010. The paper lacks coherence as the study does not cater to selected firms'
comparison all the time and the data on various variables considered is not available uniformly.
However, given data constraints, an attempt has been made to put forth and analyze both micro
and macro-economic data together to detect the concerted action with no evidences of formal
agreement. Analysis of data shows evidences of price parallelism among the players
considered. Further geographic market is taken to be pan India; however, given the nature of
the product being sensitive to seasonality with huge transportation costs and state specific road
taxes, we have taken states to represent high coordination which ultimately has the bearing on

! The case can be downloaded from http://www.cci.gov.in/May2011/OrderOfCommission/292011.pdf
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all India Cement price indices. To separate unconscious parallelism from conscious parallelism,
we have tried to gather sufficient information on plus factors of such conscious parallelism. An
attempt has been made to understand theoretical underpinnings of plus factors and tried to
contemplate them with actual scenario based on the data gathered.

2 Introduction

Cement is an essential component of infrastructure development and most important input of
construction industry, particularly in the
which are necessary for the countryds socio
in India is a combination of mini (more than 300 units) and large capacity cement plants, where
majority of the production of cement in the country is by large plants. The conventional method
of cement manufacturing used by large plants (Rotary Kiln) needs high capacity, huge deposits
of lime stone in its vicinity, high capital investment and long gestation period. Hence mini
cement plants based on Vertical Shaft Kiln technology, suiting the small deposits of limestone
are becoming popular. Another distinguishing characteristic comes from it being cyclical in
nature as the market and consumption is closely linked to the economic and climatic cycles. In
India, cement production normally peaks in the month of March while it is at its lowest in the
month of August and September. The cyclical nature of this industry has meant that only large
players are able to withstand the downturn in demand due to their economies of scale,
operational efficiencies, centrally controlled distribution systems and geographical
diversification.

India produces different varieties of cement, based on different compositions according to
specific end uses, like Ordinary Portland Cement (OPC), Portland Pozzolana Cement (PPC),
Portland Blast Furnace Slag Cement (PBFS), Oil Well Cement, Rapid Hardening Portland
Cement, Sulphate Resisting Portland Cement and White Cement etc. The basic difference lies
in the percentage of clinker used. These different varieties of cement are produced strictly under
Bureau of Indian Standards (BIS)? specifications and the quality is comparable with the best in
the world. The production of OPC has decreased since deregulation, and percentage of
production of PPC has steadily increased and has become more specialized type of cement. At
present PPC constitute over 90% of the Indian cement industry.

For the purpose of investigation, | have looked into data and information of PPC of the major
cement manufacturers of India. Having observed the price differences of major cement
companies producing PPC (50 kg bag), it is learnt that each company commands a premium for
its brand over others and hence PPC (50 kg bag) itself has to be treated as differentiated
product (within broadly classified Cement or PPC as one homogenous group). Given the

% The Bureau of Indian Standards (BIS) is the national Standards Body of India working under the aegis of Ministry of
Consumer Affairs, Food & Public Distribution, Government of India. It is established by the Bureau of Indian
Standards Act, 1986 which came into effect on 23 December 1986. The Minister in charge of the Ministry or
Department having administrative control of the BIS is ex-officio President of the BIS. The organization was formerly
the Indian Standards Institution (ISI), set up under the Resolution of the then Department of Industries and Supplies
No.1 Std.(4)/45, dated 3 September 1946. The ISI was registered under the Societies Registration Act, 1860. As a
corporate body, it has 25 members drawn from Central or State Governments, industry, scientific and research
institutions, and consumer organizations. Its headquarters are in New Delhi, with regional offices in Kolkata, Chennai,
Mumbai, Chandigarh and Delhi, and 20 branch offices. It also works as WTO-TBT enquiry point for India. BIS is a
founder member of International Organization for Standardization (ISO). It represents India in ISO, the International
Electrotechnical Commission (IEC), the International Telecommunication Union (ITU) and the World Standards
Service Network (WSSN).
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presence of differentiated products, each firm will face different cost and demand conditions and
therefore have different preferences in terms of the (matching) price level.

3 Economics of Tacit Collusion: Price Leadership

The economic theory of collusion focuses on what outcomes are sustainable and the strategy
profiles that sustain them: What prices and market allocations can be supported? What are the
most effective strategies for monitoring compliance? What are the most severe punishments
that can be imposed in response to evidence of non-compliance?

While the distinction between explicit and tacit collusion exists in practice and in the law, it is a
distinction that is largely absent from economic theory. The economic theory of collusion?®
presumes mutual understanding is complete and neither deals with how mutual understanding
is achieved, nor the extent of coordinated behavior that can result when there are gaps in
mutual understanding®. Given that explicit collusion is illegal® and tacit collusion often escapes
conviction, if firms can achieve a collusive outcome through tacit means then they will
presumably do so and thereby avoid the possibility of financial penalties (Harrington Jr, 2011).
Price leadership is one way of forming into tacit collusion. Other things being equal, the firm that
acts as price leader is likely to obtain greater profits from the pricing strategy than the firm that
assumes the role of follower. However, if one firm possesses superior information about
demand, then the less informed firm may find it profitable not to take on the price leadership
role. Some degree of price stickiness, though not completely rigid pricing, would be expected to
emerge from the price leadership regime. The price leader has an incentive to change prices in
response to shifts in relative demands for its products and in response to changes in its own
costs. In so doing it can make profits at the expense of the follower. However, the price leader
has to balance the gains from opportunistic price changes against the possibility that the
follower will revert to non-cooperative behavior if there are too many such changes.

Anot her potentially collusive tactic, identified
This is a strategy designed to prevent cheating on a tacit price agreement. Firms agree that, if
price falls below a certain level, a price war will be triggered for a predetermined amount of time,
after which they revert to a higher (collusive) price. Even though the price war could be triggered
by an exogenous shock (such as a fall in demand that pushes down the market price), the
existence of a trigger price is also sufficient to prevent individual firms from gaining by cheating
on the tacit pricing agreement. This suggests that periodic price wars may not always be

® Theoretical industrial organization literature on theories of tacit collusion is ample as exemplified by the excellent

surveg HBdbonomics of Tacit Collusiond by Ivaldi et al , 2003
assuming full mutual understanding of strategies (that is, equilibrium) and are sceptical regarding how mutual

understanding is reached.

4 Frequently, lawyers remind economists of inadequacy while properly applying economic science that allows an

economi st to reach conclusions about ficoll usi onbo, the term e
collusion among competitors ... and it is unclear whether collusive behavior is the result of a contract, combination, or

conspiracy, and, courts routinely prevent economists from offering an opinion, because economics has surprisingly

little to say about this issue (Posner, 2001).

® Most of the research in this regard naturally considered explicit collusion because it assumes firms expressly
communicate within the context of equilibrium. Cheap talk m
exchanged in Athey and Bagwell (2001, 2008), on demand in Aoyagi (2002), Hanazono and Yang (2007), and

Gerlach (2009), and on sales in Harrington and Skrzypacz (2011). There is also a body of work on bidding rings in

auctions where participation in the auction is preceded by a mechanism among the ring members that involves the

exchange of reported valuations; see, for example, Graham and Marshall (1987) and Krishna (2010).
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evidence of competitive pricing, but perhaps indicative of some form of trigger price strategy in
play.

There may be other mechanisms of enforcing tacit collusion, such as investment in unnecessary
low-cost capacity, so that the threat of output expansion (and ultimately lower market prices)
serves to enforce cooperative behavior. Overall, the message of game-theoretic approaches is
that the sustainability of collusive price leadership ultimately depends on the credibility of the
threat of reversion to non-cooperative behavior in the event of cheating by individual firms.
Tactics or policies that signal likely future behavior, or commit the firm to predetermined actions
in response to price cutting by rivals, may well give added force to this threat and make tacit
collusion more likely.

For cement the demand is inelastic and a change in price will not bring about an increase in the
total sales of the product. In such conditions any one firm can increase its share of the total by
cutting its price but this is likely to cause a response by other firms also cutting their price. Such
competition will not increase total sales but will cut profits of all the firms. Under these conditions
all the firms can increase their profits by reaching a tacit agreement as to the optimal, or near
optimal, price level and keep to that level for fear of retaliation if they break rank. Price
leadership is one way of signaling the appropriate price level.

In the cement industry barometric price leadership would be a situation where one firm, and not
necessarily the same firm each time, reacts more quickly to changing market conditions, for
example a change in costs, and other firms then follow. The outcome in such a situation could
be the equilibrium price but it could also be a higher price. Prices set by a dominant price leader
are mostly higher than competitive prices. Overtly collusive price decisions are legally
unacceptable but a tacit agreement, or actual practice, of following price changes determined by
a price leader can also result in prices that are higher than competitive prices. Again, price
leadership in this context may involve more than only one price leader. Different operators could
be price leaders at different periods or in different market segments.

4 Plus Factors for an Anti-Competitive Agreement: Theory

The actions broadly construed of an explicit cartel as put forth by Kovacic et al (2011)

A Raise prices above what they would have been without the conspiracy.

B Reduce total industry-wide quantity below what it would have been without the
conspiracy.

C Change within-firm incentives so as to inhibit inter-firm competition and foster
higher prices.

D Allocate the collusive gains among members.

E Redistribute gains and losses among members so as to maintain compliance
with the agreement.

F Monitor compliance with the agreement and communicate regularly regarding all
relevant features of the conspiracy that require discipline.

G Stand ready to abandon collusive conduct if some cartel members continually
engage in substantial non-compliant conduct.

H Once inter-firm rivalry has been suppressed successfully, seek additional profits

through activities such as dominant-firm conduct.
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If these are the eight components of cartel conduct, then any plus factor has to be consistent
with one or more of these (Kovacic et al, 2011). Consider the list of 14 plus factors from Posner
(2001)°.

. Fixed relative market shares

. Market-wide price discrimination

. Exchanges of price information

. Regional price variations

. Identical bids for non-standard products

. Price, output, and capacity changes at the formation of the cartel
. Industry-wide resale price maintenance

. Declining market shares of leaders

. Amplitude and fluctuation of price changes

10. Demand elastic at the market price

11. Level and pattern of profits

12. Market price inversely correlated with number of firms or elasticity of demand
13. Basing-point pricing

14. Exclusionary practices

O©oO~NOOTAWNPE

Directly or indirectly, nine of t{edéFOGhI@PRPN act
Only #fA30 c on c mterdirsn canmtinication arfl monitoring and that only addresses

the exchange of price information. None of these plus factors concerns action E - the
redistribution of gains and losses among cartel members so as to maintain compliance with the
agreement. Onl vy A6 0-thethreat & bandanidg collasiveaconductdf therdsis
substantialnon-c o mp |l i ant conduct and that relation-is qui
the allocation of the collusive gaina mong member s and A10 only concern
mechani sm. Factors A70 and fAl140 addr efigrsconductt i on H,
but again in a restrictive sense.

None of the Posner plus factors addresses action C, changing within-firm incentives. Nor do

they address action B - reducing industry-wide quantity - even though in certain cases, effective

cartel management may require agreements in this dimension. The strength of an inference of

collusion that can be drawn from individual Posner (2001) plus factors is a mixed bag. On the

one hand, if we observe a subset of firms in an industry engaging in dominant firm conduct, and

none of the firms is large enough on its own to act as a dominant firm, then the inference of

collusion is strong. On the other hand, the observation that a subset of firms is experiencing

higher profits is consistent with entry barriers and a positive demand shock (and/or a negative

factor price shock), so the inferentdusfactofsare ol | usi

relatively simple to observe in the marketplace (
detail ed internal records of t he cartel member s
sophisticated econometric analysis (such as fAl120)

In fact, cartels have taken great comfort in the fact that, at the end of the day, courts are
typically not going to rely on economic evidence about price to infer collusion. Price
announcements are | argely about sel blielyobsergal¢ ust i ng
way and, as a consequence, lowering buyer resistance to price increases’. The regularity of

® Posner, Richard A. (2001), Antitrust Law 94-95, 98 (2nd Edition), University of Chicago Press.

" To illustrate this, consider two scenarios. In the first scenario, there are no price announcements, but buyers are
confronted with surprisingly higher prices at their competitive procurements. In the second scenario, the same bids
are submitted by sellers, but in the weeks prior to the bidding, the sellers make similar price announcements with

6
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cartel price announcements reflects the common use by cartels of a regular meeting schedule®.
Marshall, Marx, and Raiff (2008) characterize collusive price announcements (in the vitamins
industry) as®:

Made relatively more frequently than non-collusive price announcements

Occurring at somewhat regular intervals

Gradual in the sense of involving relatively modest individual price increases

Typicall y fAj oi nt announcements, 0 with one firm | e
thereafter

A Typically having long lead times before the new price becomes effective

o > I I

Restrictions in supply by subsets of firms when demand is strong, profits are high, and prices
are relatively high, leads to the strong inference of collusion and it is a super plus factor. When it
comes to market allocation, cartel firms often consider their sales forces to be along the lines of
Apri ce bef. dhiseneansothatithe sates force will be rewarded for maintaining prices at
relatively high levels and will not be rewarded for gaining market share. In an industry where the
product made by different firms is largely homogeneous, this kind of shift in the incentives of a
sales force could not be justified as a unilateral non-collusive action™®.

In the face of relatively high or rising prices, we expect stronger buyer resistance and thus more
variability in market shares, the sellers that customers select, and the penetration of geographic
regions by sellers when firms are acting non-collusively. To see these measures actually
become more stable and have less variability when prices are relatively high or rising, especially
when firms have excess capacity, leads to the inference of explicit collusion and is a super plus
factor.

When it comes to communication, it is a central part of the operation of a cartel. In general, if a
seller knows something about a rival is to give that seller a competitive advantage. A competitor
has no unilateral interest in disadvantaging itself relative to its rivals. More often cartels use
trade associations™, export associations, or outside consultants to convey such information
among them.

similar justifications for the price increase. In the first scenario, buyers will be more apt to resist the higher prices than
in the second. In the second scenario, buyers can be more confident that all their competitors are confronting similar
price increases, whereas in the first scenario they have no such assurance. In the first scenario, they need to take
measures to assure that their firm is not being comparatively disadvantaged.

8 For example, each quarterly cartel meeting might be followed by a new price announcement, giving a quarterly
structure to the price announcements. And if buyers or enforcement authorities were to emphasize the regularity of
price announcements in detecting cartels, a cartel could move its price announcements to a more random schedule.

gMarshaII, Mar x, and Rai ff (2008, fn 36) state Aln any indus
distinction because the trade press will unearthprivat e announcements and report them. o

Y“I'n theliervedtbopmeeting in Zurich in September 1989, -the divVvi
Poul enc had agreed to a policy of 6price before vokumebd. ( E
instructed to hold the worl dwide market at 48 %, they are or
target: do not overshoot quantity by not achieving price tar
Vitamins at 206i207) . A fiprice before tonnageo policy is al $§5. describe

1 Many cartels struggle to suppress inter-firm rivalry and remain continually focused on solving that problem through
trade associations to reach a peaceful and concordant equilibrium, and to essentially act as a single firm in the
marketplace. Once a cartel solves this problem it looks to other ways to increase profits. One of these other ways is
to adopt dominant firm conducts.
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5 Market Structure of Cement Industry in India

There are two major groups in the cement industry in India namely Birla and Holcim. In Birla
group, Grasim and Ultratech together constitute 18% of total market share in 2008-09. On the
other hand, in Holcim group, ACC and Gujarat Ambuja constitute 21.56% of market share for
the same year. Hence, it is evident that together these two groups constitute 39.17% market
share. Let us look at the concentration ratios of cement industry under the following heads:

a Allfirms: Fig 4
0 CR6firms: Fig5
0 CR 10 firms: Fig 6

Fig 4. Market Share of all firms

Market Share of all the large companies (2008)
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Source: CMA, Annual Report 2008-09
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Fig 5: CR 6 Firms

CR6 firmsoé mar ket share is 48.61% of tot al cemen
CR6 market share is as follow:

Source: CMA, Annual Report 2008-09

Major findings:
9 Birla: Grasim and Ultratech together constitute 44% of market share of CR6 firms
1 Holcim: ACC and Ambuja constitute 37% of market share of CR6 firms
1 Together these 2 groups capture 80.6% of 48.61% i.e., 39.17% of cement market
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Fig 6: CR 10 firms

CR10 firmso mar ket share is 63.17% of tot al
CR10 market share is as follow:

Kesoram
Madras 5o

5%

Source: CMA, Annual Report 2008-09

Major findings:
1 Birla: Grasim and Ultratech together constitute 28% of market share of CR10 firms
1 Holcim: ACC and Ambuja constitute 34% of market share of CR10 firms
1 Together these 2 groups capture 62% of 63.17% i.e., 39.17% of total market share

Shareholding Pattern: The cross share holding pattern is evident in the Indian cement sector.
In Holcim group Holderind Investments Ltd, Ambuja Cement Pvt Ltd has combined
shareholding of 46.6% in Ambuja Cement Ltd & 46.2% in ACC Ltd (BSE database as on March,
2010). Similarly, in Aditya Birla Group, Grasim Industries holds 54.78% in Ultratech Cement.
Again Pilani Investments & Industries Corp holds 4.69% shares in Grasim Industries & 36.78%
in Century Textile Industries.

10
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Cement industry in India has gone through a lot of consolidation activity as it is evident
from the following*%:

0 Gujarat Ambuja acquires stake in ACC, takes over DLF Cements & Modi
Cement
ACC takes over IDCOL cements , Shiva Cements , Barrarh Cements
India Cement takes over Raasi Cement and Sri Vishnu Cement
Grasim acquires cement business of L&T, Indian Rayon & Sri Digvijay Cements
Swiss cement major Holcim picks stake in Gujarat Ambuja Cements
Lafarge, the French cement major has acquired the cement plants of Raymond &
TISCO and taken over Andhra Cements and Madras Cement.

O O O0OO0Oo

Plant-wise CU and Margin

Plant-wise CU and Margins of the some of the major cement producers are inconsistent with the
basic economic rationale that it clearly mandates that any plant which is most efficient and
rewarding should be utilized fully in order for profit maximization. For instance, Ambuja Cement
Ltd in its Roorkee plant in the year 2009 has shown as high as 62.5% margin and a CU of 64%.
Similarly, India Cements in its Dalavoi and Vishnupuram plants in the year 2009, have shown
dichotomous margins (31.45% and 10.73% respectively) with dichotomous CU (84% and 88%
respectively).

Table 3: Plant-wise CU and Margin

AMBUJA CEMENT LTD CU % MARGIN %

2007 2008 2009 2007 2008 2009
AMBUJA 100 97 103 12.24 21.62 8.54
GAJ AMBUJA 83 84 85 25.79 16.01 13.1
DARLA GHAT 79 85 81 31.47 22.37 27.27
BHATINDA 118 118 118 19.26 34.14 32.63
RABRIYAWAS 100 101 104 30.67 22.69 28.66
SANKRAIL 103 79 79 34.16 22.52 17.1
FARRAKKA 16 40 81 2.5 6.08 17.93
ROORKEE 29 60 64 8.15 26.79 62.57
ROPAR 111 107 115 45.54 35.99 33.39
MARATHA 134 135 85 42.59 35.42 32.13
BHATAPARA 95 61 72 33.86 20.56 27.02
Average 88 88 90 26.018 24.017 27.3

Source: Cost Account Report of the company, Ministry of Corporate Affairs, Gol

Table 4: India Cement

INDIA CEMENT cuU % Margin %

2007 2008 2009 2007 | 2008 2009
YERRAGUNTLA 110 111 85 2023 | 27.98 24.80
DALAVOI 83 98 84 2492 | 3543 31.45
VISHNUPURAM 108 103 88 25.31 | 25.48 10.73

12 various Media Reports, March 2010.
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SANKARIDURG 84 85 102 17.10 | 17.65 19.95
SANKARNAGAR 99 116 96 26.87 | 32.53 29.97
CHILAMKUR 93 101 86 26.34 | 26.08 24.24
AVERAGE 96.16 102.3 90.16 23.80 | 27.53 23.52

Source: Cost Account Report of the company, Ministry of Corporate Affairs, Gol

Performance of top 5 cement companies in 2009-10 show that all the top cement companies
are earning supernor mal profit (see Appendix B fo

Table 5: Corporate Results T Key Financial Ratios: Major Cement Companies (2009-10)

Ultratech Cement 29.40% 15.30% 23.70%
Grasim Industries 35.80% 25.20% 30.10%
Ambuja Cement 29.60% 17.00% 18.80%

ACC 33.20% 19.60% 26.60%

India Cement 23.80% 21.10% 10.10%

Source: BSE Website, March 2010 and figures are indicative of accounting profits.
6 Evidences of Price Parallelism

Looking at the diagrams of each state where we have plotted the absolute prices of PPC (50 kg
bag) of concerned companies, one can see that there exists a cluster of prices moving in the
same direction at each point of time i.e., month®® (see Appendix A). In other words, there exists
a form of price parallelism in the cement industry in each state of operation**. To substantiate
these observations, we have performed the correlation exercise in terms of absolute prices.
Most companies show high and positive correlation with other major producers in every state of

13 Monthly price data for the period April 2009 to March 2011 were provided by the respondents to the Director
General, CCI during investigation.

14 Few outliers can also be seen from the diagrams and also companies charge different prices in a particular region.
This is mainly due to the brand premium that each company carries on its product. Though, Portland Pozzolana
Cement (PPC) in India is the homogeneous product under study, firms operating in this product segment are
(supposed to be) competitors. 50 kg bag of ACC cement and Ultra-tech cement are different by an amount exactly
equivalent to brand premium. This is drawn from general perception of any non-price parameter from the demand
side. Given this, if firm A increases its price in the face of increased demand by Rs.10 from Rs.250 to Rs.260, firm B
will follow the suit and increase its price by Rs.10 (approx) from Rs.245 to Rs.255. Brand premium is Rs.5 in this
hypothetical case; however, it may have variations up to Rs.20 per bag. If prices are to be same in any specific area,
and if there are no capacity constraints, all firms should have equal market size (market share) as doctrined by
Cournot Competition. But in reality, firms can achieve the fixed relative market shares even with slightly different
prices which require high coordination (provided by CMA) and well set rules and punishment strategies for deviations.
Also, they cannot run the risk of charging the same (cartel) price in that specific area, as it may indicate an explicit
agreement (unless it is regulated to be so). For the study purpose, | had used, Freight on Road (FOR) prices monthly,
however, this is not the sole reason for variation in prices, as ex-factory prices do vary.

12
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operation. We have assumed the benchmark correlation coefficient to be 0.5 and above to
establish possible strong price parallelism among the major competitors.

Though it is evident that there is price parallelism among the players considered in their
respective states, price parallelism itself will not be enough to call it a conscious parallelism.
Hence we have tried to gather sufficient information on plus factors™ of such conscious
parallelism to segregate unconscious parallelism which is possible in any oligopolistic market.
We have attempted to understand theoretical underpinnings of plus factors and tried to
contemplate them with actual scenario based on data and other corroborative evidences*®.

7 Evidences from one-to-one Interrogation of the Respondents

Prices are target driven and companies target to sell certain quantum of cement in a budget
year, movement of prices depend on them over and above opportunities to increase prices
during high demand and charge low prices during low demand. Bottoms-up approach is
prevalent in pricing as companies receive market information through field officers in day to day
feedback system. Desired and actual prices are set based on these feedbacks. Any price
increase decision needs to be intimated to corporate office whereas any price decrease
decision needs an approval from the corporate office. Any company changes its price
depending upon orders (unfulfilled) for the product. Any price movement by any company is a
market signal of market conditions or typical price leadership approach to the market conditions
and all others follow. Price movements are seasonal or cyclical and a typical trend is observed
over all months in a given financial year for most companies under investigation in several
regions. Independent price decisions by anyone are followed by others in the top as well as
smaller companies. Date wise price change data reveals that the price movements are frequent
and in regular intervals. Leader i follower scenario prevails, but leadership is not specific to any
one player in any given time. Leadership is based on what dispatch and unfulfilled order
situation is prevailing at that point of time. Price movements in the cluster are mainly due to
price signals and market feedbacks which are informal ways of colluding in a market.

8 Evidence Synchrony: Price parallelism i Plus Factors i Interrogation
i.  Price parallelism as well as Dispatch parallelism i Observed
a. Basing-point pricing i Observed

During interrogation, all the respondents had agreed to setting prices on the
basis of basing point, i.e., cost plus transportation cost plus mark up (to achieve
targeted sales). These costs are unlikely that they match monopoly market
equilibrium prices where Marginal Cost (MC) equals Marginal Revenue (MR). In
fact, firms are not even familiar with what MR and MC are! Since the price
increase decisions are dependent on unfulfilled orders (actual demand), who so

!5 |n antitrust cases, courts permit the fact of agreement to be established by circumstantial evidence, but they have
required that economic circumstantial evidence go beyond parallel movement in price to reach a finding that the
conduct of firms potentially violates section 3(3) of the Competition Act. The additional economic circumstantial
evidence is collectively referred to as fiplus factorso.

% 1n In re Text Messaging Antitrust Litigation, No. 10-8037, 2010 U.S. App. LEXIS 26299, at *16 (7th Cir. Dec. 29,

2010) , Judge Richard Posner observed, ADirect evidence of c
evidence can establish an antitrust conspiracyo.
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ever comes across these orders, will emerge as triggering or signaling a price
increase opportunity which is followed by others including firms at the top. Any
excess demand has to find some sources of supply and this activity is akin to
indirectly passing-on the excess demand to other firms, however, to face
increased prices yet again. Note, these signals are continuously fed into CMA
and exchange of information is perfect®”.

b. Price changes made relatively more frequently occurring at somewhat regular
intervals i Observed

Date wise price change data provided by the respondents reveals that the price
movements are frequent and in regular intervals. On an average, a firm changes
its price 47 6 times a month (between 2008 - 2010).

c. Gradual modest individual price increases i Observed

Generally all the firms follow a pattern of raising prices by less than 5% of the
ongoing base price. For instance, change of price from Rs. 250 to Rs. 255 or Rs.
260.

d. Dispatch Parallelism i Observed

For all the companies considered over 2008 i 2011 monthly dispatch data, it was
observed that there was a pattern in which a company dispatches were made
and in tandem with other players. This clearly indicates that companies were pre-
committed to o6fixed relative maomgdn
capacities were underutilized to keep the prices high and whatever were
produced were dispatched. From, this one can easily equate dispatches to
demand and | had attempted to estimate demand elasticities and interestingly,
price elasticity of demand were invariably less than unity in each of the states
considered.

ii.  Profits (Margin): Super Normal i Observed
On an average, firms have made 30% profits in any given year.

iii.  Fixed relative market shares & Information Exchanges i Observed

v Exchanging information on sales volumes implies fixing prices, as it is effectively about an understanding to
prevent secret discounting. In products where secret/hidden discounts and rebates can be given (including to
retailers) and where some segments are bidding markets such as for construction projects the actual transaction
prices are likely to differ considerably from the list prices. The challenge is to prevent this and the obvious answer is
to agree market shares, which can easily be monitored by information on sales volumes. This is also very important
where demand is volatile, and where, absent such arrangements, a firm will not know if it suffers a loss of sales
whether this is due to weak demand or a rival undercutting it. Moreover, paper by Harrington Jr. (2011) identifies
conditions under which an industry-wide practice of posted (or list) pricing is a plus factor sufficient to conclude that
firms established an agreement to coordinate their prices. For certain classes of markets, it is shown that, under
competition, all firms setting a list price with a policy of no discounting is contrary to competition. Thus, if all firms
choose posted pricing, it is to facilitate collusion by making it easier for them to coordinate their prices. It is then
argued that the adoption of posted pricing communicates the necessary intent and reliance to conclude concerted
action.

14
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Many firms in the top have market presence in most of the states in India. Every
state has a regional office followed by offices at district level, cluster level and
trickle down to field officers. These field officers of a firm may or may not be in

touchonareguar basis with rival firmsé fi

reaches the cluster to district and regional offices, it will ultimately percolate into
corporate offices where all are connected on their personal capacity or via trade
body, Cement Manufact ur er s Association ( CMA).
that that the companies get to agree on prices, geographic allocation, customers,
sales volume &etc. In fact, CMA publ i

etc including their balance sheets. This facilitates them to keep a watch on their
relative position, market allocation, targets to meet required market share etc.
Information on quarterly, monthly reports with these aggregate data may also be
available, but only for members. In fact, for the period 2008 to 2010, the relative
ranks of top firmsé market shares i
indicated in the Annual Reports, CMA. Interestingly, post intervention of CCI,
CMA stopped the publication of Annual Reports®®.

iv.  Market-wide price discrimination (Regional price variations) 1 Observed

Demand for cement is seasonal or cyclical and the movement of price as captured in
diagrams (appendix A), is such that all the firms adopt price discrimination in unison and
a typical hand-in-hand price trend is observed over all months in a given financial year
for most companies under investigation in all the states.

v.  Market Allocation by geography and customers i Observed

During interrogation, the representative of ACC had made a statement which clearly
indicated that they share customer category too. ACC has its presence almost in every
state including two adjacent states Tamil Nadu and Kerala. ACC does not have any
plants in Kerala, but produces in Tamil Nadu and supplies to Kerala. In Tamil Nadu, it is
India Cement which is dominant compared to ACC. Given the bulky transportation cost,
ACC preferred to sell more in Kerala than in Tamil Nadu is clear indication of customer
sharing and geographic allocation. When asked, ACC had reported that it is profitable for
them to sell more in Kerala than in Tamil Nadu, goes beyond competitive market rules.
As a corroborative evidence on geographic allocation, capacity utilization is observed to
be low in high margin plants.

9 Direct Evidences
i.  Meeting of minds i Yes preclude
a. In a hotel in Bombay: parties have accepted this during interrogation
b. Inthe identified cartel period CMA was active.

There are no evidences gathered / revealed on discussions of the Bombay meeting. As re-

iterated earlier, CMAOG s regul ar me et actugl s

agreements/understandings. Unfortunately, the biggest problem with trade bodies in India, as |

18 Though this ended the formal information exchange, the intention of CMA was to prevent CCI from using its data.
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had faced in other cases (Karnata Film Chamber & Commerce (KFCC) Vs Reliance Media Pvt

Ltd"™), is that the members of the trade body think that it is their right to discuss and exchange

information on price, sales, refusal to deal, expulsion of non-complaint member etc. Trade

bodies in India are yet to understand the competition compliance and the difference between

common and private value component of their discussions. In Uniglobe Vs Travel Agents
Association of India (TAAI) case®, Uniglobe was expelled from its membership from TAAI for

not agreeing to (collectively) boycott Singapore
may arise elsewhere too, but especially in India, that individuals are inherently opportunistic, as
defned by Her bert Simon arnfdnWel s amsemrkimBapsaadiant h gui |
Cost Economics literature. This opportunistic behavior includes but is scarcely limited to blatant

forms, such as lying, stealing, and cheating. More generally, opportunism refers to the
incomplete or distorted disclosure of information, especially to calculated efforts to mislead,

distort, disguise, obfuscate, or otherwise confuse. It is responsible for real or contrived

conditions of information asymmetry, which vastly complicate problems of economic
organization. These apparently have repercussions on prolonged court trials and delay in

delivery of orders and compliance ultimately results in weaker deterrents.

10 Evidences from Aggregated Macro Economic Data
Period of Cartel: 2002 and running

Table 1: Cement price & Production Indices

Year Cement Prod Index CAGR Cement Price Index CAGR
1995-1996 121.3 129.9
1996-1997 133.0 133.5
1997-1998 145.1 128.9
1998-1999 153.4 130.9
1999-2000 175.2 128.4
2000-2001 173.6 7.9% 136.6
2001-2002 186.5 148.7 1.6%
2002-2003 203.0 145.3
2003-2004 215.3 147.1
2004-2005 229.5 152.8
2005-2006 257.8 166.7
2006-2007 281.4 197.2
2007-2008 304.1 217.5
2008-2009 326.9 8.4% 223.3
2009-2010 - - 2234 8.4%

Source: Office of the Economic Advisor, Govt. of India and RBI i Handbook of Statistics on Indian Economy

Cement Production Index

¥ The case can be downloaded from http://www.cci.gov.in/May2011/OrderOfCommission/562011.pdf
2 The case can be downloaded from http://www.cci.gov.in/index.php?option=com_content&task=view&id=150
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Looking at the cement production index, one can observe that there is a structural break in the
year 2000-2001. Segmenting the data period into pre and post 2000-2001, we have calculated
the compound annual growth rate (CAGR). Between 1995-2000, the CAGR shows that
production has grown at 7.9% and between 2001-2009, it has grown at 8.4%. Overall between
1995-2009, the CAGR is 7.7% which is pretty consistent with pre and post 2000-2001 structural
break.

Fig 1: Cement Production Index

Cement Prod Index

Source: Handbook of Statistics on Indian Economy, RBI.
Cement Price Index

Looking at the cement price index, similarly one can observe that there is a structural break in
the year 2002-2003. Segmenting the data period into pre and post 2002-2003, we have
calculated the CAGR. Between 1995-2001, the CAGR shows that prices have grown at 1.6%
and between 2003-2010, it has grown at 8.4%. Overall between 1995-2010, the CAGR is 4.4%
which is of serious concern with pre and post 2002-2003 structural break.

Fig 2: Cement Price Index

17



7™ Annual Conference on Competition Law, Economics & Poliéy&%™ September 2013VITS University, South Africa

Cement Price Index

Source: Office of Economic Advisors, GOI.

Concerns

In the pre break period, the production has grown at 7.9% and prices were growing at 1.6% in
the corresponding period. But in the post break period, though the production has increased by
5.5%, prices have increased massively by 426.2%. This massive growth in prices cannot be
attributed to competitive forces keeping in mind the general inflation, price indices of the raw
materials of cement such as limestone, non-coking coal and electricity as shown in Table below.

Table 2: Price Indices of Cement, inputs and General Inflation

Yearly Growth Rate of Cement Prices and Other Input Prices

Year Cement | Lime stone Non-coking coal Electricity for Industry General Inflation
2004-2005 3.87 4.4 14.58 2.9 6.48
2005-2006 9.1 3.46 3.19 2.22 4.43
2006-2007 18.3 0 0 1.21 5.42
2007-2008 10.29 3.13 2.75 0.04 4.61
2008-2009 2.67 -8 6.19 1.36 8.44
2009-2010 0.04 -41.91 4.92 1.87 3.85

Source: Office of the Economic Advisor, Govt. of India
Prices and Capacity Utilization

Movement of price and capacity utilization show that they inversely related. The Capacities are
under-utilized to keep the prices high as evident from the following Fig.3.
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Fig.3: Cement Price Index and Capacity Utilization:

Cement Price Index s®™=»CU %

2004-2005
2005-2006
2006-2007
2007-2008
2008-2009
2009-2010

Source: Office of the Economic Advisor, Govt. of India and CMA Report 2010.

11 Counterfactual and Overcharge

Theoretically, we must have both pre and post cartel price data to assess reliable counterfactual
prices. However, one needs to be cautious on the following:

Pre-cartel prices may be the result of an earlier cartel*
Pre-cartel prices might have been below competitive leve
Post-cartel prices may also not be a good indicator of the competitive price level®®

|22

However, in the present case, | only deal with pre-cartel prices and compare them with cartel
period as the CCI intervention took place in the mid-2011, and there is no sufficient post-cartel
price data. Interestingly, post-intervention, cement prices have been non-decreasing and give
sufficient evidence for Harrington (2004) on why cartelists may be particularly prone to continue
to price high post-cartel.

Here we have tried to establish the counterfactual scenario of cement prices had there been
competitive prices. The counterfactual prices are generally not observable; hence we have
made the following assumption though realistic.

Assumption: Had the prices grown at 1.6% of the pre-break period in the post-break
period, what could have been the counterfactual prices then after?

2L vitamin cartel case in EU during 1985-1989.

22 Connor (2007) argues that a failure to take account of predatory pricing pre-cartel led to an over-estimate of the

overcharge in the OLysine cartel 6.
B Harrington (2004) argues that this might be because post-cartel, cartelists may be particularly prone to continue to

price high post-cartel if they think that the post-cartel prices will be used as the competitive benchmark in the
damages claim by direct or indirect purchasers.
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Table10:Pri ces O0But for Cartel i z ®arage(CBeutationsmnar k Pr i
Benchmark Price Damages
Year Cement Price Index CAGR Index CAGR Damages %

1995-1996 129.9 129.9 0 0

1996-1997 133.5 133.5 0 0

1997-1998 128.9 128.9 0 0

1998-1999 130.9 130.9 0 0

1999-2000 128.4 128.4 0 0

2000-2001 136.6 136.6 0 0

2001-2002 148.7 1.6 148.7 1.6 0 0

2002-2003 145.3 0.8

2003-2004 147.1 0.2

2004-2005 152.8 3.5

2005-2006 166.7 15.0

2006-2007 197.2 43.0

2007-2008 217.5 60.9

2008-2009 223.3 64.2

2009-2010 223.4 8.4 1.8 61.7

Source: Office of Economic Advisors, GOI.

Fig 7: Actual and Counterfactual (benchmark) Prices

Cement Price Index es®ssBenchmark Price Index

Source: Office of Economic Advisors, GOI.
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There are three elements theoretically to the harm suffered by a direct purchaser in a cartel
case:

U Direct effect

U Output effect

U Passing-on effect

1 The direct effect is the quantity of products purchased multiplied by the increase in price
as a result of the cartel

1 Suppose if a purchaser buys 100 units from the cartel at a price Rs.10 above the
non-cartelized price, that purchaser has suffered direct harm of Rs.1000

! The output effect is the increase in purchaser
of its input prices increasing which leads to a reduction in the demand for (and hence
sales of) its product

9 If the direct purchaser suffers a loss in demand of 10 units and its profit margin on
those units was previously Rs.10, then it has suffered an additional loss of Rs.100

1 Finally, if the direct purchaser raises its selling price in response to the increase in input
costs, then this reduces the harm it suffers (the passing-on effect)

1 In the extreme, if a direct purchaser were able to pass on all the input cost
increase without suffering any loss in sales, it would suffer no harm

Hence, estimating damages by simply multiplying the level of cartel overcharge by the level of
sales is incorrect, because:

A Indirect loss and passing on profits to some extent counteract each other
A It is not always possible to assess whether the total harm is greater or less than the
indirect loss

However, it is assumed that the cartel leads to an increase in the variable costs of the
downstream firms (if any). If the cartelized product is a fixed cost of the downstream firm, then
the cartel should not affect downstream pricing and therefore output. In this case the damages
are just the overcharges.

We have done this exercise holding the prices to grow at 1.6% in the period between 2003-2010
with an additional allowance of year on year (YoY) 10% growth of prices (which is presumably
on the higher side of the inflation) and corresponding counterfactual prices have been
calculated as shown in the Table 10. With the counterfactual prices incorporated into the actual
prices from 2003 onwards, the overall CAGR stands at 1.8% and here we have allowed the
prices to increase by 12.5% from 1.6% to 1.8%. In doing this, we have allowed for increasing
price trend, which is business as usual, instead of holding it to 1.6% of the pre break period. The
difference between the actual and the counterfactual are the damages caused and they are up
to the maximum of 40%. These overcharges are the actual supernormal profits siphoned by the
major cement manufacturers. These damage figures are built with the leverage to the major
cement manufacturers of YoY 10% price increase annually.
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12 Conclusion

Evidence gathered, as shown in the paper, puts it upfront that conscious price parallelism has
led to conditions of ever-increasing prices that do not correspond to normal market and have no
other plausible explanations. Here | have also tried to establish the counterfactual scenario of
cement prices, Obut 6 -id-differenceanethod.Thediferencg betiveeh theer e nc e
actual and the counterfactual are the damages caused (up to 40% of the base price) due to

conscious price parallelism in the Indian cement industry.

The critical points are T a) there is an agreement i they agree to share the information through
the CMA b) Given volatile demand, the fixed shares is the outcome of the agreement/concerted
practice. It is axiomatic that there can be no price competition if shares are fixed and monitored,
especially on monthly or even weekly basis and information sharing can be understood as a
method for cartelization applied in different countries.

It does seem that it might be worth thinking about what the cartel problem is in particular an
industry that needs to be solved. It seems from Indian experience in cement, as well as other
industries elsewhere, and economic theory that this is not so much about setting the monopoly
price - there are easy ways to do this including delegating to a price leader or using some
benchmark such as a notional import parity price from internationally quoted prices plus a
markup for transport. These are imperfect of course but so is a real monopolist's ability to
identify the monopoly price given uncertainties about elasticity.
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Appendix A
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| Price parallelism

Andhra Pradesh (AP)

== AP Kesoram

=— AP Rain
== AP Madras
=== AP ACL
== AP UTCL
=0-AP GIL
: —+=AP India C
&P PP &Q‘b PSSP &Q"’ RGN BN NN TN RN e AP ACC

S QS (OIS N\ Q (OS] L ;0 X (¢ y
W & @ W T W S &
Kesoram Rain Madras ACL UTCL GIL India C ACC
Kesoram 1
Rain 0.955502 1
Madras 0.164702 0.179869 1
ACL 0.985982 0.943011 0.188377 1
UTCL 0.978591 0.910553 0.152346 0.955273 1
GIL 0.975217 0.910531 0.216255 0.954322 0.990463 1
India C 0.977426 0.950255 0.115869 0.95497 0.959394 0.951012 1
ACC 0.968861 0.926886 0.182307 0.963016 0.958709 0.953397 0.968416 1

In Andhra Pradesh: In terms of absolute prices, except madras cements, every other companies considered are
showing high positive correlation with each other.

Karnataka (KK)

P N N PN

ST "~ § =—o—KK Kesoram
=-KK Rain
== KK Madras
=>e=KK UTCL
== KK GIL
=0-KK India C
=t KK ACC

S P P P P O D D DD D PO OO O O © O O D
{Q (\\Q Q,Q (’,Q'Q 60 ‘60 {0 {\0 0\00 (’S'Q (\.:Q \6’\ ‘,'\' (\,'\' N \:'\' (},\ \o,'\'
WY 70T ¥ @ R 7@ WY Y@

% values in vertical axis are hidden as they are actual prices and the case is still pending at Competition Appellate
Tribunal and companies had requested for confidentiality these price data.

24



7™ Annual Conference on Competition Law, Economics & Poliéy&%™ September 2013VITS University, South Africa

Kesoram Rain Madras UTCL GIL India C ACC
Kesoram 1

Rain 0.917874 1
Madras 0.953774 0.907086 1

UTCL 0.91716 0.981771 0.894362 1

GIL 0.824902 0.917618 0.847998 0.912541 1

India C 0.887909 0.951419 0.88468 0.975331 0.875186 1

ACC 0.946213 0.971288 0.929059 0.965968 0.868413 0.946577 1

In terms of absolute prices all the considered companies show high positive correlations in Karnataka.

Tamilnadu (TN)

=¢=TN Kesoram

=#—-TN Rain
—4—=TN Madras
=>=TN UTCL
==TN GIL
=0=—TN India C
T T T T T T T T T T T T T T T T T T T T T T T T T T T T TN ACC
VQQQ%\O‘\\QOOW@Q%OG‘;@;@&’QQ:éé&vQ{@\O‘;&v"Q&Oé&oeé&Q"\’6\9\}5‘:\9\0@9\?’ :\,Qoér&o"’gi"\?:\,\ T balmia
Prices Kesoram Rain Madras UTCL GIL India C ACC Dalmia
Kesoram 1
Rain 0.725918 1
Madras 0.386175 0.840648 1
UTCL 0.409094 0.757903 0.899579 1
GIL 0.57818 0.800473 0.814821 0.82875 1
India C 0.548623 0.889438 0.916254 0.899405 0.877334 1
ACC 0.466585 0.71582 0.701907 0.416884 0.675709 0.659933 1
Dalmia 0.457609 0.82964 0.907451 0.786726 0.828962 0.84496 0.806919 1

In Tamil Nadu: In terms of absolute prices, except Kesoram with Madras cement, ACC and Dalmia & UTCL with ACC
all the other considered companies show high positive correlations.
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Kerala (KL)

=—¢— KL Kesoram

=fi—KL Madras

=#=KL India C

=é=KL ACL
===KL Dalmia
38858883888833388883883232353337
>SS S O s cat L Sc35DO 35><.><:_QL¢$‘:3@
[} [} O @ c o o) O @ <
<E¥3°2H0285L83<ER°2n02822Z83°2
Price Kesoram Madras India C ACL Dalmia
Kesoram 1
Madras 0.92332 1
India C 0.856038 0.91871 1
ACL 0.879084 0.27728 0.730303 1
Dalmia 0.937425 0.979222 0.911184 0.556494 1
In Kerala:

In terms of absolute prices, except Madras cement with ACL all the other considered companies show high
positive correlations with each other.

Uttar Prad

esh (UP)

——UP ACC

=#—-UP ACL

== UP Shree

== UP Century

==UP UTCL
=0-UP JP
=== P India ¢

T T T T T T T T T T T T T T T T T T 1 UPJK

28888888888 2g2g3sg4d

L L 5 2 3 ¢ L L5 2 3> g L oS5 a 3 og irla

o] O S [ T © Q <

S v 2523202532322 0 25

Prices ACC ACL Shree Century UTCL JP India ¢ JK Birla

ACC 1

ACL 0.912879 1

Shree 0.887711 0.949671 1
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0.971348 0.884849
0.793003 0.832613
0.845788 0.925053
0.773319 0.824163
0.971171 0.943648
0.960714 0.856287

0.914251 1

0.760742 0.741339 1

0.945671  0.85369  0.82682 1

0.871433 0.791469  0.66916 0.850831 1

0.920477 0.9511 0.804604  0.90502 0.797981 1

0.88308 0.984963 0.757948 0.831577 0.761198 0.932374 1

In Uttar Pradesh: In terms of absolute prices, all the considered companies show high positive correlations with each

other.

Haryana (HR)

e I it —e—HRACC
- ~ —m-HRACL
=—#&=—HR Shree
=>=HR UTCL
HR JP
=0—HR India c
HR JK
: ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' HR Birla
&'Q(b 9% %Q% &’Q‘b CQ‘b *o'QO) «00) Y 0500) D (;00) N &:\9 (\:\9 ,\9
Y W P @ WY @ Ry W
Prices ACC ACL Shree UTCL JP India c JK Birla
ACC 1
ACL 0.960768 1
Shree 0.907272 0.958479 1
UTCL 0.945853 0.975601 0.938609 1
JP 0.933102 0.961189 0.944037 0.924325 1
India ¢ 0.887939 0.936759 0.923587 0.909569 0.944077 1
JK 0.885348 0.919743 0.897118 0.911937 0.874799 0.852046 1
Birla 0.890205 0.921076 0.946632 0.886668 0.906738 0.861746 0.865683 1

In Haryana: In terms of absolute prices, all the considered companies show high positive correlations with each other.
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Bihar (BH)

versity, South Africa

=¢=BH India C

=—-BH JP
—#=BH Birla
k’éb (\'0% %Q‘b ‘:Q‘b GQCb *O’QO) ‘\'QO) (\'& 90) \:Q% <qu \01\9 ,\1\9 (\'\’Q ,@
v.Q \\) VO O<-’ Qe <<Q/ v.Q \\) VO O<-’ Qe <<Q/ V’Q \\) VO
Prices India C JP Birla
India C 1
JP 0.792783 1
Birla 0.749723 0.93123 1
In Bihar: In terms of absolute prices, all the considered companies show high positive correlations with each other.
Delhi (DL)
—o—DL ACC
=@—DL ACL
== DL Shree
=>e=DL UTCL
==DL India Cement
=0-DL Birla
CQ% 09% 050% \:ch o’QCb *o’& k’& 0’& o,;& \:@ UQQ \0:\,0 ‘\:\9 0"\0 oé,\,Q
WY P WY PP R Y
Prices ACC ACL Shree UTCL India Cement Birla
ACC 1
ACL 0.977984 1
Shree 0.913046 0.901211 1
UTCL 0.883099 0.887902 0.826966 1
India Cement 0.829278 0.804768 0.930655 0.716964 1
Birla 0.911061 0.884534 0.867349 0.715982 0.801589 1

In Delhi: In terms of absolute prices, all the considered companies show high positive correlations with each other.
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——PB ACC

=—-PB ACL

== PB Shree

PB UTCL
~=PB JP

=0-—PB India C

&'Q% 9% %Q% &,0% CQ‘b *o’& k’QO) QQ 90) &/& D \0’,\9 ‘\:\,0 ,\9 Q‘;@
WY T E R Y ¢ & Y
Prices ACC ACL Shree UTCL JP India C
ACC 1
ACL 0.966156 1
Shree 0.93429 0.968923 1
UTCL 0.971017 0.991426 0.951263 1
JP 0.769903 0.814648 0.833246 0.783957 1
India C 0.876276 0.908326 0.927362 0.900343 0.765996 1

In Punjab: In terms of absolute prices, all the considered companies show high positive correlations with each other.

Chandigarh (CH)

= e — =
- ~gn G888 BN PN

=¢—CH ACC
=fi—-CH ACL
== CH Shree

=3é=CH India C

== CH JK
Q‘b NG 9% NG U@o 9% ‘9% 90) /@ Y U& § ‘:\9 :\/0
Prices ACC ACL Shree India C JK
ACC 1
ACL 0.958859 1
Shree 0.966345 0.924327 1
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India C 0.915417 0.875399 0.93283 1
JK 0.916699 0.845631 0.877482 0.829813
In Chandigarh: In terms of absolute prices, all the considered companies show high positive correlations with each
other.
Rajastan (RJ)
P i I
=i—-RJ ACL
—4—RJ Shree
=>e=RJ UTCL
==RJ India c
=0-RJ JK
I T T T T T T T T T T T T T RJ B|r|a
S & HF P PP L LD
W @ WS W FEE WS
Prices ACC ACL Shree UTCL India c JK Birla
ACC 1
ACL 0.720995 1
Shree 0.675365 0.934529 1
UTCL 0.729528 0.982991 0.895475 1
India ¢ 0.686274 0.92631 0.919718 0.883049 1
JK 0.752857 0.919831 0.825251 0.941018 0.807251 1
Birla 0.66443 0.898871 0.958862 0.837687 0.901974 0.80703

In Rajastan: In terms of absolute prices, all the considered companies show high positive correlations with each

other.

Gujrat (GJ)

——GJJP
=#-GJIndiac
——GJ JK
=>=GJ Birla
GJ ACL
—e—GJ UTCL
S PP PP PO P D
¥ & P E @RS W E R







