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a Framework for a securities Market  
Database in india

V Ravi Anshuman, S G Badrinath

This paper presents a framework for developing a reliable, 
transparent, flexible network to disseminate Indian finan-
cial market data and analysis to the global financial com-

munity. The analysis that this network would support is valuable 
to policymakers, academics and market participants in the areas 
of accounting, banking, economics, finance, management and 
public policy. 

1 introduction

Our vision is to help create a single, comprehensive network for 
financial market data in India. We propose a powerful web inter-
face linking multiple databases to meet the needs of multiple 
types of end-users who may reside in multiple physical locations 
and who require data in multiple formats. The database organisa-
tion and retrieval that we suggest is state-of-the-art. In our de-
sign, the data organisation, storage and management is done at 
the “back-end” while the “front-end” user engages with a simple 
interface. The data output supplied will be reliable, timely and 
comprehensive. In addition to warehousing the basic raw data, we 
propose that the network should also maintain a growing set of 
utilities, which provide processed data to meet the educational 
needs of students and investors and the more advanced needs of 
policymakers and researchers. Its structure should be flexible 
enough to permit the addition of other databases into the family 
over time. We view it not only as the nodal point for research activity 
on Indian financial markets, but also as a signi ficant improvement 
over existing financial data networks worldwide and one that 
other emerging market institutions would aspire to emulate. 

We are motivated by having worked extensively with financial 
data in pursuit of our educational duties, consulting activities, 
and research agendas. As educators, we rely heavily on aggre-
gate statistics, graphing and charting capabilities to present 
timely information on financial markets to our students. As con-
sultants, we employ the data to address issues from litigation 
support to the profitability of trading strategies. As researchers, 
we use computer intensive statistical techniques to explore a 
wide range of hypotheses. Of these three roles that we play, the 
data needs of the research end-user are clearly the most demand-
ing and provide the most challenges to network design. Accord-
ingly, this paper is written from an active end-user perspective 
and attempts to remedy the drawbacks that we have encountered 
in handling financial data. 

We recognise that investment in high-quality data is often 
not a positive net present value project in the short-run, nor is it 
perceived to be of great urgency in this nascent liberalisation. 
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However, such a data infrastructure is vital for educating India’s 
rapidly increasing investor base as well as for generating reliable 
analysis to inform the Indian and global finance community. An 
infrastructure for finance data is already in place in other regional 
markets. We view our proposal as much more comprehensive, 
integrating data from equity, debt, derivative markets in India. 
Such an undertaking is also consistent with the efforts of the 
recent high-level committee that proposes the transformation of 
Mumbai as an international finance centre. We believe that the 
time is right to create such a network in India.

Throughout this paper we use the term “database” to refer to a 
specific set of data that is internally created or made available from a 
vendor, organisation or government agency. We use the term 
“network” to refer to all the different databases, the associated 
software and the documentation that is created to handle them. 
Following the introduction, the rest of this paper is organised into 
seven sections. Section 2 provides the motivation behind this project 
in terms of the policy initiatives it can address. Section 3 briefly 
surveys the evolution of such networks in the US. Section 4 de-
scribes the different types of users that we expect this network to 
attract. Section 5 discusses issues that arise in designing such a 
network from the perspective of data quality, data structure and 
data access. Section 6 discusses the components of the proposed 
network. Section 7 describes the benefits of single window 
access to such a network and Section 8 concludes. 

2 Motivation 

Finance research in India is at an early stage. Several institutions 
have recently launched finance journals. Many Indian finance 
faculty have expressed their frustration with the poor quality and 
reliability of Indian data. Barua and Verma (2006) highlight the 
issues involved in the construction of a long time-series of Indian 
equity index returns. India-based scholars also despair of their 
inability to publish their work in western finance journals and 
confess that this is partly due to the perception that Indian data is 
unreliable and unvalidated. In addition to academic research, 
there are several policy-oriented studies typically commissioned 
by high-level expert committees which require fact-based 
analyses to guide their policymaking. Here again, the onus is on 
the researcher to obtain the data and conduct the analysis. In 
many cases, access to data is hampered by sensitivity concerns 
– although this is easily remedied by disguising the identity of 
market participants and/or releasing data with a lag. 

The common approach to academic research in India has been 
to apply finance theories and techniques from western developed 
markets to study the Indian experience.1 While this is a legiti-
mate direction for inquiry in an emerging market, there are also 
several unique Indian practices whose investigation would be-
come feasible with this network. Below we identify some of these 
research areas. The purpose is not to attempt a taxonomy of Indian 
research/policy issues, but rather to showcase the possibilities. 

2.1 equity Markets

First, the open electronic limit order book (ELOB) of the NSE makes it 
possible to observe the entire demand and supply curve for traded 
securities – one not available in any other market in the world. 

Understanding the shape of these curves has important implica-
tions for the pricing of financial assets and the efficiency of markets. 
Studies using this information would enable a better assessment 
of investor tolerances for risk and enable the identification of be-
havioural biases that potentially impact their investment activity. 

Second, the transaction-level data provided by the NSE also fa-
cilitates deeper inquiries into the trading activities of investors, 
both retail and institutional as well as domestic and foreign with 
consequent implications for a wide range of regulatory and policy 
initiatives. We expand on one persistent policy question – the role 
of foreign institutional investors (FII). Monitoring, managing and 
encouraging FII activity involves a trade-off between the benefi-
cial effects of the liquidity they provide by entry with the increase 
in volatility that can be caused in the event of their correlated 
exit. Some FII are classic long-term investors whose presence can 
exert discipline on managers and positively impact governance. 
Others are rapid traders whose herding behaviour and actions 
can destabilise markets. As Indian foreign exchange reserves rise 
and the appeal of India as a destination for equity investors 
worldwide continues to grow, one would expect the concerns 
about the correlated exit of investors to abate. It could also be 
argued that as the participation of domestic institutions on equity 
markets increases, price volatility concerns around FII flight are 
likely to be mitigated.2 Therefore, any examination of FII entry and 
exit should also be supplemented with the behaviour of domestic 
institutions at that time. Moreover, we also believe that an exami-
nation of both the short-term and long-term effects of institutional 
inflows and outflows from Indian equity markets is warranted. 
Flows that are temporary in nature and perhaps arise from peri-
odic (and often violent) corrections in markets are of greater con-
cern if their nature is permanent and not transitory. The database 
set up that we propose will permit an exhaustive investigation of 
these flows at the transaction level as well as using index returns, 
individual security returns, and extreme returns to evaluate 
market impacts. 

Third, even the breadth of the equity ownership structure of 
mutual funds is not widely understood in India. An understand-
ing of the distribution of retail investor versus institutional par-
ticipation in domestic mutual funds is critical to the market de-
velopment role that regulators in India have assumed. 

2.2 Debt and Derivative Markets

Policymakers have spent considerable time and energy attempt-
ing to develop secondary corporate bond markets in India. The 
focus has been on reforming institutions and designing appropri-
ate trading and settlement systems and this has resulted in a vi-
brant market in government debt. The primary corporate debt 
market has grown steadily with a significant portion of the debt 
being privately placed-ostensibly because of the costs of going 
public and associated disclosure norms. The secondary market 
has remained largely quiescent. Concerns about market breadth, 
institutional domination of the market and the lack of retail in-
vestor participation are discussed in the policy space with several 
prescriptions being suggested [see Anshuman 2004]. 

However, there are no reliable estimates of the outstanding 
stock of corporate debt nor any sense of its ownership structure 
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across different market participants. Few detailed studies of the 
financing patterns of publicly traded Indian firms are available 
along with an understanding of the range of credit ratings for 
corporate debt in India. All of these are critical inputs into gener-
ating appropriate reforms and all these initiatives would benefit 
from a data driven analysis.

On the derivatives front, Indian market participants have em-
braced single-stock futures to a much larger extent than any-
where else in the world, perhaps because of some familiarity with 
the badla system of the past. This market provides an excellent 
laboratory for examining the role of futures in price discovery. As 
another example, in May 2007, the Reserve Bank of India intro-
duced revised guidelines for transactions in credit default swaps 
essentially limited to entities wishing to hedge credit exposure. 
The caution of the RBI appears almost prescient in light of the 
liquidity crunch in credit markets in August 2007, triggered by 
collapsing hedge funds in the US and Europe and spilling over 
into money markets. This required global central bank interven-
tions on a large scale and aftershocks will continue to reverber-
ate globally for some time. In light of these events, debates re-
garding financial reform in emerging markets, particularly in the 
area of asset securitisation have already begun to take place and 
the likelihood of regulatory fallout appears fairly high. Our point 
here is that all sides of this debate would be better served if data, 
in this instance of swap spreads and yield spreads in global and 
emerging markets be made readily available. Analysis of the 
short-run and long-run behaviour of such spreads and their speed 
of recovery from disruptions can only make better policy. 

2.3 legal and Other areas 

Data from NSDL and CCIL provide a wealth of information that is 
also not easily available outside India. Another area of inquiry is 
the market response to regulatory actions that are periodically 
pursued by Securities and Exchange Board of India (SEBI). How 
significantly does the market view these actions? Are repeat vio-
lators subject to harsher market penalties for non-compliance? 
Employing data to investigate such questions will potentially lead 
to the design of more efficient enforcement mechanisms. 

We are confident that the network we propose would easily at-
tract interested scholars from around the world to participate in 
mutually beneficial activities. 

3 Global perspective on Data Networks

In the US in the 1950s, academic finance was a collection of 
heuristics that market participants used to make investment 
decisions. Four economists at the University of Chicago were 
approached by Merrill Lynch and Associates to design, construct 
and maintain a data base of security prices. This entity, named 
the Centre for Research in Security Prices (CRSP) essentially 
spawned modern empirical finance as we know it today. One of 
the original four economists, Eugene Fama, is widely believed to 
be in contention for the Nobel prize in economics.3 

As interest in finance evolved in western economies, informa-
tion providers generated data to initially service the money man-
agement industry, with company-specific information, analyst 
research reports, and regulatory filings all being made available 

in electronic form to subscribers. Data for research use was diffi-
cult to obtain and, when available, not easy to handle. Despite 
these limitations, research contributions in finance continued to 
shape public policy and guide market surveillance. Two notable 
recent examples are:
(a) The finding of Christie, Harris and Schultz (1994) that market 
makers on the NASDAQ avoid odd-eighth quotes, thereby system-
atically increasing investor trading costs. The study was pivotal 
in moving financial markets towards decimal prices. 
(b) Lie (2005) and Lie and Heron (2007) identify the widespread 
practice of falsifying the dates that options were issued to corpo-
rate executives (backdating) to boost the value of their equity 
holdings. This has resulted in several criminal indictments and 
changes to the governance process underlying executive com-
pensation in the US.4 

In the US, commonly used data bases are CRSP, S&P Compus-
tat (firm level accounting data), the NASDAQ and the NYSE’s 
transactions and quotes (TAQ) data base, Zacks/IBES (analyst 
information) and the SEC’s Edgar (company filings) data base. 
For academic users, the Wharton Research Data Base (WRDS) at 
the University of Pennsylvania integrates several of these products 
and delivers data in a format of the user’s choice – spreadsheets, 
SAS data sets, or flat ASCII files. The Pacific Basin region has a 
database called PACAP that offers features similar to the one we 
propose. This data base covers data from nine regions: China, 
(and Hong Kong), Indonesia, Japan, Korea, Malaysia, Singapore, 
Taiwan and Thailand. 

More recently, the Chinese authorities have taken up the the 
task of database creation on a war-footing. Tsinghua University 
has created the China Financial Research Database, which pro-
vides a platform for users to access equity market and audited 
company financial information of Chinese companies. At present 
only company-level and equity market data are available. It is 
anticipated that this single initiative is going to exponentially 
increase research on Chinese firms in the next decade. 

4 potential Users of the Network

There are at least three broad categories of users that would 
benefit from being able to access the network we propose. The 
first are scholars in economics and finance at academic institu-
tions both in India and overseas who would use the network to 
complement education and research activities. On the education 
front, the network would provide critical supporting data to 
train students and market professionals and contribute to-
wards increasing investor education and literacy. On the research 
front, data of this sort with facilitate a fact-based approach to 
policymaking and indeed contribute proactively to a broader 
policy agenda. 

A second group of users for this network are decision-makers 
at government agencies such as SEBI, RBI, the ministry of finance, 
and the Insurance Regulatory and Development Agency (IRDA) 
to name a few. The most common concern articulated by indi-
viduals in the policy space is the dearth of fact-based analysis 
that would enable them to make more informed decisions and 
recommendations.5 Policymakers wishing to craft processes and 
procedures consistent with liberalisation goals as well as others 
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more concerned with regulation and market surveillance can 
commission investigations that would utilise the integrated 
facilities of this network. 

A third group of users are commercial – investment banks, bro-
kerage houses, analysts, M&A consultants, hedge fund/mutual 
fund managers, corporate finance groups, and lawyers. The myriad 
uses for which these market participants would utilise the 
network are self-evident. 

5 Designing the Network

In this section we identify issues pertaining to designing the net-
work. We address the quality and reliability of Indian financial 
market data, discuss the relevance of structural linkages in the 
data for network design and identify issues surrounding data 
storage and retrieval. As relevant, we provide illustrations, de-
velop some practices and make some recommendations that the 
proposed network should incorporate. 

5.1 Data Quality 

For every type of network user described above, the quality and 
reliability of the data is paramount. Errors that do not appear 
important if one views broad aggregates such as daily equity 
market rupee volume, assume tremendous significance at the 
microscopic level that detailed investigations typically require. 
One of the unstated requirements for research publication is that 
the reported results can be replicated by any other scholar who is 
willing to make the effort. Particularly when new data bases are 
being used, the onus is on the scholar to demonstrate that they 
have done their level best to validate the data for completeness, 
check it for errors and to confirm that it is internally consistent. 

Critical Appraisal of Indian Financial Market Data: While 
Indian financial market data offers rich potential for academic 
research, handling the data poses several challenges. First, data 
is often stored in a haphazard manner and appears to be organ-
ised more for software expediency rather than end-user consider-
ations. Second, data time-series are often incomplete. On Prowess, 
a significant portion of a time-series of audited financial data for 
companies is, surprisingly, unavailable. Third, the reliability of 
the data depends on the error-checking and validation practices 
that the provider follows. Fourth, data appears to suffer from 
severe survivorship bias – namely that when a company is 
merged or goes bankrupt, information about it is often discarded. 
Statistical inference from a sample of only the survivors is well 
known to be biased. Fifth, data retrieval speeds are abysmally 
slow. On the fairly efficient IIM Bangalore servers, a simple task 
such as extracting one-year of daily price data for all BSE compa-
nies from the Prowess data base and exporting it from excel into 
a more usable format is a time-consuming process.

Some Illustrations: Two examples provide some feel for the 
magnitude of these data limitations. Figure 1 documents the 
availability of daily price data for all firms listed for trading on 
the BSE for the period 1990-2006. The figure permits some gen-
eral observations. First, over 2,000 of 4,858 sample firms (about 
44 per cent) have no prices at all. Second, only about 50 per cent 

of the firms appear to trade about 50 per cent of the time. Third, 
only 5 per cent of firms appear to trade every day (full data). To 
us, the number of missing observations in this price data seems 
too high even after allowing for infrequent trading. This is not 
particularly unique to Indian data and we do recognise that filling 
back-data is an ongoing process. As a comparison, CRSP in the US 
still finds and replaces missing observations in historical data. 

The second example checks for inconsistencies in data on quar-
terly equity holdings for all BSE companies during the 2001-06 
period. In this example, shareholders are classified into different 
groups – promoters/non-promoters, foreign/domestic, institu-
tion/non-institution, etc. Within each, there are subgroups – do-
mestic promoters could be Hindu Undivided Families (HUF), 
banks, government agencies, or corporations. Figure 2 (p 85) dis-
plays these groups and subgroups. For instance, C-4 refers to 
“Promoters” and C-5 to “Non-promoters. Together, “Promoters” 
and “Non-promoters” form the universe of equity holders (re-
ferred to as C-1). In similar vein, “Promoters” are categorised into 
“Indian” (C-2) and “Foreign” (C-4) whereas “Non-promoters” are 
categorised into “Individual” (C-6) and “Institutional” (C-7). We 
ran seven consistency checks to see whether the sum of the shares 
held by all members of a subgroup matched with the total 
reported for that subgroup. A match is considered clean if the 
difference between the two numbers is less than 1,000 shares 
(above or below). 

Table 1 shows the number of firms for whom data is available 
and the percentage of firms whose data are internally consistent. 
First, a significant number of data items are missing, particularly 

Figure 1: availability of Daily price Data for all 4,858 Bse listed companies  
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table 1: consistency checks on equity Holdings
Quarter Number Number Consistency Checks (%) 

 Missing Available C-1 C-2 C-3 C-4 C-5 C-6 C-7

Q1-2004 2,158 2,700 65.8 5.3 99.9 54.7 45.1 99.9 100.0
Q2-2004 2,166 2,692 65.5 5.2 99.9 54.7 45.0 99.9 99.9
Q3-2004 2,114 2,744 65.3 5.2 99.9 54.4 45.4 99.9 99.9
Q4-2004 2,052 2,806 64.6 5.3 99.9 53.6 46.2 99.9 100.0
Q1-2005 2,068 2,790 64.6 5.5 99.9 53.4 46.6 99.9 100.0
Q2-2005 2,056 2,802 63.8 5.6 99.8 53.1 46.6 99.8 99.9
Q3-2005 2,027 2,831 64.0 5.5 99.9 53.5 46.8 99.9 99.9
Q5-2005 2,004 2,854 63.8 5.6 99.9 53.3 46.5 99.9 100.0
Q1-2006 1,982 2,876 63.5 5.4 99.2 53.3 46.5 99.9 99.9
Q2-2006 2,073 2,785 99.8 99.7 99.9 99.9 94.6 100.0 100.0
Q3-2006 1,943 2,915 100.0 100.0 100.0 100.0 94.6 100.0 100.0
Q4-2006 1,778 3,080 100.0 100.0 100.0 100.0 94.6 100.0 100.0
Columns C1-C7 represent consistency checks for different subgroups of holders in the organisational chart, Figure 2. 
C-4 represents the check that the sum of shares held by all foreign promoters and all Indian promoters equals the 
reported shares held by all promoters. The cell 54.7 per cent implies that this check was correct in only 54 per cent of 
the 2,700 firms for whom data was available in Q1-2004.
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databases must be also carried out on ongoing basis. Often, the 
same or similar data may be avail able from more than one vendor 
and may be scaled differently. 

In addition to maintain existing data, procedures to update in-
formation on a daily/monthly/quarterly frequency should also be 
created as appropriate. Furthermore, the network architecture 
should create a framework that is flexible enough to add new 
databases as they emerge.

5.2 Data linkages

It is tempting to think that once good quality data is obtained and 
made accessible through a relational database system (RDBMS), 
the major task of designing a network is completed. Relationships 
in a database sense mean the creation of a common indexing 
variable that appears in two files of data. We believe that 
relationships (or rather linkages) in financial markets are much 
more complex and a database design that enables these linkages 
to be fully exploited will provide a good experience for our 
network end-user.

In many finance databases the basic unit of analysis is assumed 
to be the public limited company – a unit that is appropriate for 
corporate finance. For participants in financial markets, the basic 
unit of interest is a security – stock, bond, option, future or other 
derivative. Information at this level is still disaggregated in 
India. Another unit for analysis from a public policy standpoint 
is the investor/shareholder level. Information on these activities 
is available at the depository institutions and at individual 
brokerage houses. Yet another unit for analysis and one of 
more interest to regulators concerned about capital flows is the 
high-frequency transaction level, for which complete data is only 
now becoming available.

The linkages between these units of analysis are shown in 
Figure 3. As can be seen, there are different pieces of information 
spread over different jurisdictions. Specifying relationships 

in the early years. For instance, for the first quarter of 2001 (not 
shown), almost half the firms have no data at all. Column C-4 
refers to the consistency check that the sum of the shares report-
ed as held by Indian and by foreign promoters matches with that 
reported for all promoters. The number 54.7 per cent for Q1-2004 

implies that the sum of the shares reported as held by Indian and 
as held by foreign promoters matched with the shares reported as 
held by for all promoters in only 54.7 per cent of the available 
cases. Overall, some checks are fairly clean and some are not. 
Data from recent quarters match better than older data and this 
is probably indicative of a backward-looking approach to filling 
missing observations. 

Procedures to Improve Data Quality: In this section, we make 
specific suggestions to improve the quality of data on the net-
work. We view data filling, error-correction, validation and re-
porting as an ongoing process, with periodic status reports. If 
data is obtained from a commercial vendor, then 
their error checking methods should be re-
viewed and improvements (if any) suggested. 
For instance, there may be reasons why data 
that is required to be reported by a specific 
date is reported after some delay. Both report-
ing dates and actual filing dates should be pro-
vided if available. We stress the value of docu-
mentation in the form of comprehensive manu-
als describing the data that is provided. The 
documentation should contain detailed defini-
tions of data items provided, their original 
source(s), formats, value ranges, description of 
codes used, identification of missing values and 
efforts to obtain them. Overall measures of the 
reliability of the data should be developed 
and reported. 

In addition we recommend that procedures 
be developed for broader internal consistency 
checks within each database – for instance do 
the assets and liabilities sides of balance 
sheet match? Data consistency checks across 

 

 

  
  
  
  
  
  
  
  

Figure 3: Data linkages between Units of analysis
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Figure 2: chart of equity Holders
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between different units can become very complex. The challenge 
is to design an optimal framework of data structures that pro-
vides the best mode of data extraction. We illustrate this chal-
lenge by asking a sequence of incrementally more specific ques-
tions in the next section.

 
Illustrating the Importance of Data Linkages: First consider 
an effort to generate the aggregate statistics on FII activity re-
ported on the SEBI web site. This data is presently available 
from the NSE as two files, one with all the transactions on the ex-
change in a particular month, and another with a list of client 
codes for all traders (including FII) trading in that month. If these 
were stored in a relational database with the client code as the 
common indexing variable, then this query would involve taking 
a trade from the transactions file and checking it for FII status on 
the client codes file. Whenever there is a match, the associated 
price and volume are multiplied and then summed up over the 
month to generate the requisite result. 

Next consider a slightly more specific question. Suppose one 
wants to determine whether FII are more active in large-capitali-
sation high-dividend paying stocks in a given year. In addition to 
the two files above, this requires data on the universe of stocks 
(indexed by company code) along with their associated market 
capitalisations and dividend payments. Then these would have to 
be sorted into (say) quintiles by market capitalisation and then, 
within it, by dividend payout. Assuming that these are built into 
the relational database, one queries it again, but this time based 
on two indexing variables – the company code and the FII client 
code – before extracting the required information. 

Suppose we modify the question still further and ask whether 
the hypothesised FII strategy of being active in large-capitalisa-
tion, high dividend paying stocks is profitable. Such a question is 
more akin to a simple research investigation. In addition to the 
first two steps above, answering this question requires that his-
torical returns data on the individual stocks be obtained for some 
chosen period, which in-turn requires accessing the appropriate 
database of prices and converting them to returns.6 Then, port-
folios of stocks in the different capitalisation and dividend 
quintiles must be created. Then a model that measures what the 
normal risk-adjusted rate of return for such stocks must be 
estimated. Only then can we determine whether the strategy 
generates profits beyond what is “normal”. 

The point of this illustration is to emphasise that there are 
complex relationships between the data that different users will 
want to exploit.7 If the end-users have a set of standardised que-
ries, one can design the database to accommodate specific rela-
tionships across data files while minimising data access times. 
This would satisfy a large set of commercial users such as com-
pany analysts. Research queries tend to be much more complex 
and often involve imposing several conditions (such as data for 
large-capitalisation and large dividend paying companies only) 
on the data being extracted. Moreover, a good research design 
calls for these conditions to be varied within the same research 
question. Therefore, by their very nature, researchers’ queries 
cannot be anticipated before hand. However carefully the 
database is designed, it is simply not credible to expect that all 

possible relationships would have been anticipated at the crea-
tion stage. This is tantamount to anticipating all possible research 
questions that could ever emerge!

In general, users can be classified along the dimension of query 
complexity. Commercial users have queries with low complexity. 
Academic researchers have queries with high complexity. In 
between there are a wide range of users with varying degree 
of query complexity. The time to access data depends on the 
degree to which relationships have already been incorporated in 
the database design. For queries with low complexity, time to 
access data can be minimal. For more complex queries, the 
time to access data also depends on the extent to which the data-
base design provides for data manipulation capabilities because 
it just not possible to pre-specify all possible relationships (giv-
en current levels of computing power). For researchers, data 
manipulation capabilities can significantly reduce the effective 
time to access data.

The optimal framework for designing financial databases 
should reflect the trade-offs between specifying relationships 
ex ante versus providing data manipulation flexibility. For 
academics, the trade-off should be tilted in favour of data 
manipulation capabilities. This can be achieved by specifying a 
basic set of relationships between data units and then using 
programming to manipulate data. In short, what is required is 
a minimal form of a relational database system that stores 
data in a way that is consistent with the requirements of a 
programming environment. 

5.3 Data storage and retrieval 

It is reasonable to expect considerable variation in terms of the 
types of data that end-users will require as well as in their level of 
computer literacy. For educational purposes, extracting aggre-
gate data with some graphing capabilities found on spreadsheets 
will mostly suffice. Other end-users will require data simultane-
ously from several databases. One can also expect considerable 
variation in computer literacy. End-users will range from novices 
with little knowledge of computers and databases to empirical 
researchers with a variety of data manipulation skills. 

For novice end-users, the data retrieval method of choice is the 
relational data base driven by a query language like SQL. The 
needs of the research end-user have tended to be met via the cre-
ation of large “flat” files, i e, files that have a minimal core set of 
relationships embedded in them, and permit other kinds of re-
lationships to be created at the user’s discretion. Some simple 
access programmes enable speedy delivery of data, with the pre-
sumption that the end-user will process it further. The challenge 
to any network design is to serve as many different types of end-
users and end-uses as possible. Expanding the set of relationships 
(indexing variables) embedded in an SQL-type relational data-
base greatly increases its size, slows retrieval speeds and may not 
serve some users at all. Flat file storage on the other hand calls 
for considerable programming experience. 

While the SQL-type relational database system is ideal for quick 
access to pre-defined problems, it may actually result in slower 
access for researchers because of its static nature. The research 
community views data manipulation capabilities as a key 



special article

Economic & Political Weekly december 1, 2007 87

bottleneck to “effective speed of access”. The flat file database 
organisation along with a flexible programming language offers 
significant advantages in data manipulation. A researcher’s 
“effective” access is actually faster under this arrangement 
rather than in the seemingly instantaneous access offered by a 
relational database organisation. The cost for this greater effec-
tive access to the database is that the researcher should be 
knowledgeable about a programming language. However, even 
this cost can be reduced significantly by providing a standard 
set of utilities (programs). 

6 components of the Network

The network we propose has three components – master data files 
organised to provide maximum flexibility to the end-user, a linked 
file of commonly requested information and software utilities 
to support data retrieval and processing. A list of the master files 
appears as Table 2 and will be introduced 
sequentially. In addition to information 
on Indian markets, data bases from other 
regional markets will be added gradually. 
The common data base will contain data 
that supports information extracted 
from any master file of the user’s choice. 
This common file will consist of: (a) com-
pany ticker symbols on each exchange, a 
code for the exchange, codes for the dif-
ferent series of securities that trade and 
their unique SIN number; (b) history of 
name changes, reorganisations, mergers 
and events that have changed the com-
pany’s characteristics; (c) calendars for 
trading events, company specific events 
and macroeconomic events; (d) index data; (e) codes for market 
participants as required by regulators; and (f) macro economic from 
the RBI’s database on the Indian economy. 

Comprehensive user support will be provided by software 
utilities that permit data management, user authentication and 
interface and advanced research tools. At the front-end these 
utilities will provide menus for selecting the type of interface the 
user desires and the type as well as the format of data retrieval. 
At the back-end these utilities will conduct periodic updates to 
the data and to add new databases to the network. The bulk of 
the utilities will provide advanced research tools. 

One set will retrieve time-series data based on samples 
selected on a wide range of financial and calendar charac teristics. 
Another set will convert prices to individual security rates of re-
turn for different holding periods with and without adjustments 
for corporate distribution events, such as dividends and stock 
splits. A third set will pool individual stock and bond returns to 
create value-weighted and equal-weighted portfolios based upon 
index composition, market capitalisation, book-to-market ratios, 
earnings-price ratios and the like. A fourth set will provide risk 
estimates such as variances, semi-variances and betas over user-
specified holding periods-using data from different time inter-
vals. Still other sets will have the ability to generate estimates for 
equity risk premia, for a company’s cost-of-capital, and for excess 

returns adjusted for various equilibrium models in the empirical 
finance literature. 

Based on the experiences of similar databases prevalent across 
the world, we conclude that organising the data into SAS datasets 
offers a viable alternative for database structure. 

7 Benefits of the Network

In our framework, novice users will be able to: (a) select the data 
they require from a menu (list of companies, or securities or oth-
er unit of interest; (b) select a time period for which data is re-
quired; (c) select the frequency of sampling (daily, weekly, 
monthly, etc); and (d) the format in which they want the data 
output (Excel, ASCII, SAS, etc).

More advanced users, with some programming knowledge 
will be able to write customised programs based on a template of 
standard programming code that will be provided as a utility. 

This will provide researchers the capa-
bility to manipulate data and arrange it 
according to their requirements. SAS is the 
leading provider of business intelligence 
software and data management capa-
bilities. SAS permits data output in many 
different formats. Most finance academ-
ics have some familiarity with this sys-
tem and can avail of a library of routines 
to execute their analysis.

One of the key elements of the 
proposed design is to create a single-
window access to the entire academic 
community in India and to other users 
in the global academic community. 
This is in keeping with the spirit of re-

cent legislation in India (such as the Right to Information Act). 
Web access is therefore a key feature of this proposal and any 
user in a remote part of India can potentially access this net-
work. To enable proper usage of this facility, a procedure for 
authenticating registered users over the web is required. In addi-
tion, it is also extremely important that users be able to run 
their programs on a server that is maintained at the site of the 
network. Users in remote parts of India will not have to be con-
cerned about resources such as servers and software licences 
that will be required to process large datasets. By providing 
“equal” access to all users, this feature will truly “democratise” 
financial information for all citizens of India. Moreover, the 
cost of maintaining this server and offering software support 
from a central location will, in our opinion, far exceed the du-
plication of such costs across all Indian institutions. 

8 concluding remarks 

We have presented a framework of database design for 
Indian financial market data with the following features: 
(a) a research friendly focus; (b) web enabled single window 
access; (c) multiple datasets (company, industry, security, 
investor, and institutional data); (d) utilities that facilitate data 
manipulation; and (e) user support in customising utilities for 
specific users. We have also presented key elements of the 

table 2: Data sources on indian Financial Markets
Data Source

Equity prices NSE/BSE
Bond prices WDM Segment/BSE
Money market instruments, prices and yields Exhanges, CCIL
Corporate filings SEBI, CMIE
Initial public offerings PRIME
Executive compensation  SEBI 
Mutual funds data AMFI, SEBI
Ownership structure (equities, debt) Registrar of Companies
Depository data NSDL
Corporate actions SEBI
Private equity and venture capital  Venture, SEBI
Foreign exchange date RBI
Derivative markets data NSE, BSE MCX
Market surveillance NSE, BSE, SEBI
Ratings  CRISIL and others
Macro economic data RBI
Micro-structure, tick-by-tick data NSE
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network design. Essentially, our design is based on a set of mas-
ter files and common data files, which together with a 
comprehensive set of utilities will provide a single window access 
to data according to end-user requirements. We do not believe 
that an undertaking of this magnitude is feasible within the 
structure of Indian academic institutions. The IIMs and the 
Indian School of Business (ISB) have very broad agendas, and do 
not possess the financial resources for a long-term commitment 

Notes

 1 See for instance, Patnaik and Shah (2006), Barua and 
Verma (2006), the work in Thomas (2003), Thomas 
(2001), various issues of the ICRA Money and Finance 
Bulletin, among others. 

 2 There is some evidence from other emerging markets 
to support the notion that foreign and domestic in-
vestors behave differently see Seasholes (2000) and 
Choe, Kho and Stulz (2005).

 3 Ironically, one of the earliest research papers that 
emerged from their effort, Fama et al (1969) received 
a lukewarm reception from the academic community 
and was published in a relatively unknown academic 
journal. It is one of the most widely cited papers in the 
discipline today.

 4 In 2007, Time magazine included Erik Lie as one of 
the 100 most influential people for the year. The 
write-up recognising the value of his academic re-
search to public policy was written by Elliot Spitzer, 
the governor of the state of New York. In 2002, as at-
torney general for New York, Spitzer sued several in-
vestment banks for inflating stock prices, using affili-
ated brokerage firms to give biased investment advice 
and “spinning” initial public offerings of stock. He 

subsequently negotiated a multi-billion dollar settle-
ment with ten leading Wall Street brokerage firms.

 5 ‘Public Policy Research in India’, ajayshahblog.blogspot.
com/2006/09/public-policy-research-in-india.html.

 6 Problems in building a long time-series of returns 
on an Indian equity market index are highlighted in 
Barua and Verma (2006). 

 7 Lewellen and Badrinath (1997) develop a popular 
method to estimate Tobin’s q = the market value to 
the replacement value of a firm’s assets. This variable 
is widely used in finance research. Estimating it 
would require a long time-series of data from several 
of the databases on the proposed network.
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to such an endeavour. Furthermore, they do not have the credi-
bility or the authority to intervene with the various agencies 
responsible for collecting the data that will form part of the 
network. Entities such as the ministry of finance, SEBI or RBI are 
obvious choices. We are convinced that the numerous activities 
pertaining to education and research that this data infrastruc-
ture will foster will be of tremendous value in India’s continuing 
transition to an economic superpower.
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