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1. Introduction. 

This paper presents a blueprint for developing a reliable, transparent, flexible network to disseminate 
Indian financial market data and analysis to the global financial community. The analysis that this 
network would support is valuable to policy makers, academics and market participants in the areas of 
accounting, banking, economics, finance, management and public policy.   

Our vision is to create a single, comprehensive network for financial market data in India. We propose 
a powerful web interface 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 
organization and retrieval that we suggest is state-of-the-art. In our design, the data organization, 
storage and management is done at the “back-end” while the “front-end” user engages with a simple 
interface.  The data that is supplied will be reliable, timely and comprehensive.  In addition to 
warehousing the basic raw data, the network will also maintain a growing set of utilities that provide 
processed data to meet the educational needs of students and investors and the more advanced needs of 
policy makers and researchers. Its structure is 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 significant improvement over existing financial data networks 
worldwide and one that other emerging market institutions would aspire to emulate.  

Our motivation for this proposal arises from having worked extensively with financial data in pursuit 
of our educational duties, consulting activities and research agendas. As educators, we rely heavily on 
aggregate statistics, graphing and charting capabilities to present timely information on financial 
markets to our students. As consultants, 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 demanding and provide the most challenges to network design. 
Accordingly, this white paper is written from an active end-user perspective and attempts to remedy 
the drawbacks that we have encountered in handling financial data. We are not software experts, 
although we do have some knowledge of programming languages and canned software programs. We 
would look to IT professionals to deliver the necessary software and hardware solutions.   

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, organization 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 organized into seven 
sections. Section 2 briefly surveys the evolution of such networks in the United States and India and 
their contribution to education, research and public policy. Section 3 describes the different types of 
users that we expect this network to attract. Section 4 discusses issues that arise in designing such a 
network from the perspective of data quality, data structure and data access. Section 5 discusses the 
components of the proposed network. Section 6 describes management issues surrounding network 
construction and maintenance. Section 7 provides a sequence of events and Section 8 concludes.  

2. Historical perspective on finance data networks. 

2.1 Empirical Finance in the US.  

In the United States in the 1950’s, 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 
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prices.  This entity, named the Center 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 1.  

As interest in finance evolved in Western economies, information providers generated data to initially 
service the money management 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 difficult 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 and Schultz (1994) that market makers on the NASDAQ avoid odd-
eighth quotes, thereby systematically 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 corporate 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 compensation in the United States 2.   

 
2. 2 Current Finance Data Bases in the US.  
 
There are multiple vendors who offer specific databases which are designed in a manner most suited to 
that particular product.  Commonly used data bases are CRSP, S&P Compustat, the NASDAQ and the 
NYSE’s TAQ data base, Zacks/IBES and the SEC’s Edgar data base. Most of these providers 
extensively document their efforts at verifying the accuracy of their data. In particular, CRSP provides 
detailed manuals and conducts extensive error checking of all their price data.  
 
For academic users, the Wharton Research Data base (WRDS) at the University of Pennsylvania 
integrates all these products and delivers data in a format of the user’s choice-- spreadsheets, SAS data 
sets, or flat ASCII files. A complete list of the data available on the WRDS system appears in Table 1. 
Figures 1 through 4 display the WRDS user interfaces for data retrieval.  Users pay an annual fee to 
use the WRDS system. Users also pay subscription fees for each of the databases that they wish to use 
and their access is restricted to those. All fees are usually annual and the typical cost to an academic 
institution exceeds $100,000 per annum. 
  
 

                                                 
1 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. 
 
2 In 2007, Time magazine included Erik Lie as one of the 100 most influential people for the year. The 
write-up recognizing the value of his academic research to public policy was written by Elliot Spitzer, 
the Governor of the State of New York. In 2002, as Attorney General for New York, Spitzer sued 
several investment banks for inflating stock prices, using affiliated brokerage firms to give biased 
investment advice and "spinning" initial public offerings of stock.  He subsequently negotiated a multi-
billion dollar settlement with ten leading Wall Street brokerage firms. 
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2.3 Empirical Finance in India. 
 
Finance research in India is at an early stage. Several institutions have recently launched finance 
journals. Much of the published empirical research extends results from the finance literature to an 
Indian setting. Many Indian finance faculty have expressed their frustration with the poor quality and 
reliability of Indian data 3. 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 un-validated. In addition to academic research, there are several policy-oriented studies 
typically commissioned by a high-level committee of experts who require fact-based analyses to guide 
their policy making. Here again, the onus is on the researcher to obtain the data and conduct the 
analysis.   
 
We recognize 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 liberalization. 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. We believe that the 
time is right to create such a network in India. 
 
2.4 Current Data Sources in India.  
 
In India, there are numerous sources of data, which are detailed in Table 2. Each source appears to 
follow its own practices in organizing, verifying and formatting the data for users.  However, as 
compared to the US, there are fewer vendors, the most significant for our purposes being the CMIE’s 
Prowess database. Their efforts in integrating information from different sectors of the economy, from 
rating agencies, stock exchanges, and others is a commendable first step. However, the database is a 
relational one implying that relationships between different pieces of data have been pre-defined.  At 
the other extreme are the files of daily orders and transactions provided by the NSE. These are raw 
data provided as “flat” CSV files with no preset relationships built into them.  
 

CMIE recent increased its annual Prowess fees to Rs. 100,000.  The NSE is pricing one year of 
transactions and orders at Rs. 100,000 each for the equity segment and the futures and options 
segment. Release A CD’s of transactions data is about Rs. 50,000 for the entire time-series, but does 
not contain a lot of client information. We have not yet investigated the costs of other data sources.  

3. 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 institutions both in 
India and overseas who would use the network to complement education and research activities. On 
the education front, the network would “support the design of courses in financial markets to upgrade 
the skills of professionals”.  On the research front, the network would support “the generation of new 
knowledge about financial markets”4.  
                                                 
3 Badrinath serves as a reviewer for the NSE’s research program and can claim some familiarity with 
the types of research questions that Indian finance academics seek to investigate. 
 
4 These are direct quotes from the website of the National Institute for Security Markets (NISM).  
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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 5. While this is a legitimate direction 
for inquiry in an emerging market, there are also several unique Indian practices whose investigation 
would become feasible with this network. We mention three examples. The first is the open electronic 
limit order book (ELOB) of the NSE which makes it possible to observe the entire demand and supply 
curve for traded securities-- one not available in any other market in the world. The second is India’s 
futures market in individual stock-- a market that is much more active than anywhere else in the world, 
and one that provides a perfect laboratory for examining the role of these markets in price discovery.  
Third, data from NSDL and CCL provide a wealth of information that is also not easily available 
outside India. We are confident that the network we propose would easily attract interested scholars 
from around the world to participate in mutually beneficial activities.  
 
A second group of users for this network are decision makers at government agencies such as SEBI, 
RBI, the Ministry of Finance, and IRDA to name a few. The most common concern articulated by 
individuals in the policy space is the dearth of fact-based analysis that would enable them to make 
more informed decisions and recommendations 6. Policy makers wishing to craft processes and 
procedures consistent with liberalization goals as well as others more concerned with regulation and 
market surveillance can commission investigations that would utilize the integrated facilities of this 
network.  

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

4. Designing the network. 

In this section we identify issues pertaining to designing the network. 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, develop some practices and make some recommendations that the proposed network 
should incorporate.   

4.1 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.  
 

                                                 
5 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.  
 
6 Public Policy Research in India, ajayshahblog.blogspot.com/2006/09/public-policy-research-in-
india.html. 
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4.1.1 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 organized more 
for software expediency rather than end-user considerations. 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 companies from the Prowess data base and 
exporting it from excel into a more usable format is a time-consuming process.  
 
4.1.2 Some illustrations. 
 
Two examples provide some feel for the magnitude of these data limitations. Figure 5 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 general observations. First, over 2000 of 4858 sample firms (about 44%) have no 
prices at all. Second, only about 50% of the firms appear to trade about 50% of the time. Third, only 
5% 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 recognize that filling back-data is an ongoing process.  As a comparison, CRSP 
in the U.S still finds and replaces missing observations in historical data.  
 
 The second example checks for inconsistencies in data on quarterly equity holdings for all BSE 
companies during the 2001-2006 period. In this example, shareholders are classified into different 
groups--promoters/non-promoters, foreign/domestic, institution/non-institution etc. Within each, there 
are subgroups—domestic promoters could be HUF, banks, government agencies, or corporations. 
Figure 6 displays these groups and subgroups. 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 1000 shares (above 
or below). Table 3 shows the number of firms for whom data is available and the percentage of firms 
whose data are internal consistent. First, a significant number of data items are missing, particularly 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 reported as held by 
Indian and by foreign promoters matches with that reported for all promoters. The number 54.7% 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% of the available cases.  
Overall, some checks are fairly clean and some are not. Data from recent quarters matches better than 
older data and is probably indicative of a backward-looking approach to filling missing observations.   

4.1.3 Procedures to improve data quality.  

In this section, we make specific suggestions to improve the quality of data on the network. We view 
data filling, error-correction, validation and reporting as an ongoing process, with periodic status 
reports. We stress the value of documentation in the form of comprehensive manuals describing the 
data that is provided. A list of specifics follows for each database that forms part of the network. 
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a) Detailed definitions of data items provided and their original source(s) should be reported.  

b)  If new data items are created for user convenience, then report methods used  (codes for securities 
traded, codes for exchange status of security such as listed, suspended, or delisted and 
corresponding codes for reasons for such action, if betas are provided, how were they 
calculated….) 

c) Format of the data items-- integer, real, complex, logical, alphanumeric. 

d) Description of any codes used in recording information (e.g footnotes to annual reports). 

e) Range and scale of possible values the data item can take. 

f) Identify reasons why some information is missing (unavailable, no-trading, verification in 
progress…). 

g) Describe how missing values are coded in the data provided to users.  

h) Review vendor’s error checking methods and suggest improvements. For instance, there may be 
reasons why data that is required to be reported by a specific date is reported after some delay. 
Both reporting dates and actual filing dates should be provided if available.   

i) Develop and report overall measures of the reliability of the data.  

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 databases must be also carried out on ongoing basis. Often, the same or 
similar data may be available from more than one vendor and may be scaled differently.  

4.2 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 
dis-aggregated 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.  All of this makes assigning database relationships difficult.  

Another view of the linkages between the different databases that comprise the proposed network is to 
see it as generated by/pertinent for: a) companies; b) institutions; c) markets; d) investors; e) 
regulators. Regardless of the approach, there are different pieces of information, in particular macro-
economic data that will commonly required by most users.  These linkages are shown in Figure 7. 
Their relevance for database design is illustrated by asking a sequence of incrementally more specific 
questions in the next section.  
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4.2.1 Illustrating the importance of data linkages.  
 
First consider an effort to generate the aggregate statistics on FII activity reported on the SEBI website. 
This data is presently available from the NSE as two files, one with all the transactions on the 
exchange 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-capitalization 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 capitalizations and dividend payments. Then these would have to be sorted into 
(say) quintiles by market capitalization 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 hypothesized FII strategy of being 
active in large-capitalization, 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 historical 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 7. Then, 
portfolios of stocks in the different capitalization 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 emphasize that there are complex relationships between the data that 
different users will want to exploit 8. In our experience, software solutions such as relational databases 
can severely constrain the exploration of these linkages. As mentioned above, in a typical RDBMS 
system, relationships among the data are established at the time of its creation. However carefully this 
is executed, it is simply not credible to expect that all possible relationships would have been 
anticipated at the creation stage. This is tantamount to anticipating all possible research questions that 
could ever emerge!  

 We propose a re-structuring of existing databases into a series of master files that incorporate these 
data linkages in Section 5.  

4.3 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 aggregate data with 
some graphing capabilities found on spreadsheets will mostly suffice. Other end-users will require data 

                                                 
7 Problems in building a long time-series of returns on an Indian equity market index are highlighted in 
Barua and Verma (2006).   
8 Badrinath and Lewellen (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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simultaneously 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 creation of large 
“flat” files i.e. files that do not have any relationships embedded in them, and permit any kind of 
relationship to be created at the user’s discretion. Some simple access programs enable speedy delivery 
of data, with the presumption 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 a relational database 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 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 bottleneck to “effective speed of access”. The flat file database 
organization 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 organization. The cost for this 
greater effective 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).     
 
4.3.1 Recommendations for data storage and retrieval.  
 
Based on the experiences of academic databases prevalent across the world, we conclude that 
organizing the data into SAS datasets offers a viable alternative for database structure. In our 
framework, novice users will be able to: 
 
a) select the data they require from a menu (list of companies, or securities or other unit of interest; 
b) select a time period for which data is required; 
c) select the frequency of sampling (daily, weekly, monthly etc); 
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 capability to manipulate data and arrange it according to their requirements.  SAS is the 
leading provider of business intelligence software and data management capabilities. SAS permits data 
output in many different formats. Most finance academics have some familiarity with this system and 
can avail of a library of routines to execute their analysis.  
 
4.4 Other design issues.  
 
Thus far we have discussed the quality of the data, the linkages between the various databases and 
recommended standardized SAS dataset format for their storage. Procedures to update existing data on 
a daily/monthly/quarterly frequency should also be created as appropriate. Furthermore, the network 
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architecture should create a framework that is flexible enough to add new databases as they emerge. 
Again, linked SAS files are a good way to handle all of these issues.  
 

5. Components of the network. 

 

The task of designing an Indian financial data network is, however, more arduous than just organizing 
data in to SAS datasets. We believe that, given the quality and reliability of Indian data, data validation 
is a critical element. We also have to be concerned with the optimal organization of data to facilitate 
validation as well as updating. The network comprises a set of master files organized to provide 
maximum flexibility to the end-user, a linked file of commonly requested information and software 
utilities to support the data retrieval and processing.  These are described below.   
 

5.1 Master SAS data sets   

a) Company master. 

This will contains audited and unaudited financial reports and the text of annual reports. 

b) Industry Master. 

This contains am industry classification system, which is similar to an SIC code. 

c) Securities Master. 

This will comprise several sub-files: Index Master, Equity Master, Bond Master, Options    

 Master, Futures Master, Commodities Master,  and a Treasury Master.  

d) Compensation Master. 

This will contains information regarding the components of CEO pay: base salary, annual 

 bonus, stock options, long-term incentive plans, other perks, e.g., retirement benefits, etc. 

e) Corporate Governance Master.   

This will contain details of a company’s board of directors (executive, nonexecutive), as well as 

 other compliance information. 

f) Household Master. 

This will contain information about investor profiles (age, education, income, wealth, socio-  

economic background, etc.),  and investor holdings in equity, debt, mutual funds, etc.  

g) Credit Rating Master. 

This will contain company credit rating, security rating, credit scores, from multiple sources.  

h) NSDL master. 

This will contain depository data, client profile, and client holdings (aggregated) 

i) CCIL Master.  

This will contain settlement data (prices, volumes, security type, collaterals, margins, client  

types, etc) 
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5.2 Common File Master.  

 
These SAS datasets will be linked to a common data base that incorporates information that, we 
believe, will be required by most users of the network. Linking this database to each of the individual 
masters above also facilitates speedy retrieval. At a minimum, this common database will consist of 
the following items: 
 

1. Company ticker symbols on each exchange, a code for the exchange, codes for the different 
series of securities that trade and their unique SIN number.  

 
2. Name changes, reorganizations, mergers and events that have changed the company’s 

characteristics. 
 

3. Calendars 
3.1. For trading days, julian days, holidays (to bridge returns), day-of-the-week, day-of-month. 
3.2. For company specific events: a) those initiated by company- incorporation date, listing 

date, dividend, split and repurchase announcements, shareholder meetings, corporate 
filings  etc. As relevant, the outcome of each action such as the amount of the stock split 
or dividend announcement should follow.  b) those initiated by other market participants: 
regulators, delisting, suspension,  mergers, ratings.  

3.3. Calendar of economic events. Again, for each event, the forecast number and the actual 
outcome should be provided.  

  
4. Lists of codes for trading members, clients and client types.  

 
5. Index returns data, NIFTY, BSE, COSPI along with indexes from other developed and 

emerging markets, Hang Seng, FTSE, CAC, NASDAQ, MSCI, IFC Investable Index etc.  
 
6.  All 160 macro-economic variables available in time-series form from the RBI’s database  
     on the Indian Economy.  

 
5.3 Utilities 
 
      As mentioned above, an integral part of the network is the development of software utilities that 
      support: a) data management; b) user authentication and interface; c) education and research  
      needs. These are listed below.   
 

a) Front-end utilities to authenticate the user at the time of login and provide menus for selecting 
the type of interface the user desires and the type as well as format of data retrieval. 

 
b) Back-end utilities to conduct periodic updates to the data and to add new databases to the 

network.  
 

c) Utilities that permit sample selection based on financial characteristics such as:  Firms with 
some chosen set of financial ratios above, below or within a range. Firms with trading 
characteristics, price, volume in shares, time, above below or within a range.  
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d) Utilities that retrieve data for samples selected above in user-specified calendar time or in 
      event-time.  
 
e)  Utilities that convert prices to individual security rates of return for holding periods  
      ranging from minutes, hours, days, weeks, months, years.  
 
f)   Utilities that provide individual security holding period returns before and after  
      adjustments for corporate distribution events, such as for cash and stock dividends and  

            stock splits.  
 

g)   Utilities that pool the above individual stock and bond returns to create value-weighted 
and equal-weighted portfolio returns. At a minimum, time-series of these returns should  
be available for portfolios based upon index composition, market capitalization, book-to- 
market ratios, earnings-price ratios. These utilities should be flexible enough to let the  
user specify other weighting variables for portfolio creation. The utilities should also  
provide time-series output by quartiles, quintiles, deciles, vitiles depending upon user  
requests to facilitate their import into statistical software for further analysis. 

  
c) Utilities that provide risk estimates such as variances, semi-variances and betas over user-

specified holding periods-hourly, daily, weekly, monthly…) and time periods (the previous six 
months, 1-year, 3-years, five years…). As relevant, these estimates should be adjusted for 
infrequent trading. Related utilities to provide alternative estimates of equity risk premia for 
India. (stock over bond, Fama-French dividend growth models or Bekaert-Harvey’s ICAPM).  

  
d) Utilities that provide cost-of-capital estimates for companies from above.  

 
e) Utilities that generate alphas or excess returns adjusted for various equilibrium models in the 

empirical finance literature—mean-adjusted, market-adjusted, single factor-adjusted, Fama-
French 3 factor-adjusted.   

 
5.4 Other data bases. 
 
In this section we provide a partial list of other data sets that could be acquired in stages and would 
provide a valuable supplement to the network.  Clearly, a comparative analysis with other markets is 
an important part of the education of market professionals. Accordingly, some of the data below is 
from India, some from other emerging markets, some from developed markets and some from 
international agencies.  We believe that these can be integrated into our current network design.  
  
1. Analysts forecasts versus actual earnings like Zacks/IBES.  
2. Individual investor portfolio holdings data.  
3. Financial market data from other developing and developed markets.  
4. IMF country data, MSCI Indexes, Global Vantage.  
5.  Emerging Markets Funds Research Inc (now eMergingportfolio.com) with monthly country asset 
allocations of funds with emerging market portfolios.  
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6. Managing the network. 

 
We do not believe that an undertaking of this magnitude is feasible within the structure of Indian 
academic institutions. The IIM’s and ISB have very broad agendas, and do not possess the financial 
resources for a long-term commitment to such an endeavor. Furthermore, they do not have the 
credibility or the authority to intervene with the various agencies responsible for collecting the data 
that will form part of the network. We believe that the financial and institutional support of NISM will 
lend immediate legitimacy to this network.  
 
6.1 Ownership of the data. 
 
The idea of this network is to support education and research applications. It is not a substitute for 
commercial data providers. We are comfortable with the network’s focus on education and research 
access, while commercial data providers can still sustain their markets by providing real time access 
with high speeds. One alternative to get a “buy-in” from commercial data providers is to require users 
of this network to also subscribe to commercial databases before they are permitted access to similar 
data from this network. Another is to appropriately compensate private parties for historical data that is 
licensed to multiple users. A third is to explore whether some portion of data provided by commercial 
vendors can be directly obtained from the original sources.  
 
In addition to how the raw data is obtained, there are at least two questions that should be considered at 
this stage. One is the issue of who has property rights over future data. Since data validation and 
updating is labour intensive, it appears that NISM should be the owner of this processed future data. A 
second issue is to what extent NISM (and SEBI) can enforce rights over usage of data generated in 
exchanges and company information. Other related issues will undoubtedly emerge as discussion of 
these topics proceeds.  
 
6.2 Single-window access. 
 
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 recent legislation in India (such as the RTI act). Web access is therefore a key feature 
of this proposal and any user in a remote part of India can potentially access this network.  To enable 
proper usage of this facility, a procedure for authenticating registered users over the web is required. In 
addition, 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 concerned 
about resources such as servers and software licenses that will be required to process large datasets. By 
providing “equal” access to all users, this feature will truly “democratize” 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 duplication of such costs across all Indian 
institutions.   
 
6.3 Software support.  

 
A team of IT people will reside in-house to:  

 
a) update the SAS databases periodically and include new databases; 
b) maintain backups; 
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c) provide technical assistance to users; 
d) maintain and update manuals and other documentation that facilitate data access; 
e) create utilities for common tasks related to the network; 
f) manage the day-to-day process of running the server. 

 
6.4 Cost considerations. 
 
We also provide some extremely preliminary estimates of the storage needs for the data and hardware. 
The total data that would become part of the network is about 10 terabytes. Recognize that this is 
always growing. Fast servers and associated computers that will house the data and enable retrieval are 
roughly about $250,000. It would take a team of 3-4 programmers several months to set up the 
network as currently configured. These estimates do not consider the costs of acquiring the databases 
that would form part of the network or the personnel needed to maintain it.  
 
7. Process for implementing the network. 

 

a) A series of planning meetings with senior executives from each of the information gathering 
agencies to “buy-in” to the project. 

b) An exhaustive list of information presently being collected by each agency and the format in which 
it is collected: (meet with their IT people as well). 

c) Meetings to decide what other information is relevant and how it should be collected.  
d) Procedures for collecting and disseminating sensitive information should be discussed here.  
e) Methods for recovering past data and other information not already in electronic form. 
f) Design the file structures, common keys across files, creating new keys, allowing creation of a 

common format database 
g) Establish other design features of the network, e.g., authentication, back-up, query speed, 

scalability, costs, pricing, etc.  
h) Research and analysis tools (utilities/query features) that would become part of the network. 
i) Procedures for determining the format, structure and frequency of updates to existing data and 

addition of new datasets in a staged sequential process 
 
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 data sets 
(company, industry, security, investor, and institutional data); d)  utilities that facilitate data 
manipulation and; e)  user support in customizing utilities for specific users. We have also presented 
key elements of the network design. Essentially, our design is based on a set of master 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 are convinced that the numerous activities pertaining to education and research that this data 
infrastructure will foster will be of tremendous value in India’s continuing transition to a market 
economy. While a network of this magnitude is beyond the current financial scope of Indian academic 
institutions, it would enable NISM to achieve its multiple objectives. Indeed, of the eleven objectives 
listed on the NISM website, this network has the potential to contribute directly to at least ten of them!  
We urge that NISM undertake this initiative. Needless to say, we remain available to assist in this 
endeavor.  
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Table 1 

Databases on the Wharton Research Database System (WRDS) 
 

 
 

The following is a quick reference chart to the most commonly used data.  

DATA DISTRIBUTOR DATA SETS 

Balance sheets, income 
statements and other 

company-based financial 

items 

COMPUSTAT 

Industrial, Full Coverage, Research, and 
Backdata Annual/Quarterly, Business 

Industry Segments Price, Dividends, 

Earnings  

Stock prices and returns, 

Mutual Fund and CRSP 

Compustat Merged 

CRSP 
Monthly / Daily Stock Files, Indices files, 

Mutual Fund and CCM 

   

Intraday stock price bid and 

ask quotes 
TAQ  Trades and Quotes 

   

Analysts Estimates IBES  Daily Detailed History, Summary History  

U.S. Treasury interest rates CRSP Bonds, Bills, and Inflation files 

Bank financials COMPUSTAT Bank Annual / Quarterly 

Banking industry conditions  FDIC All files 

U.S. Macro Economics 
Global Insight (formerly 

DRI)  

Annual, Quarterly and, Monthly BASIC 

Economics  

International Economics  
Global Insight (formerly 

DRI)  

Annual, Quarterly and, Monthly BASIC 

Economics  

International Firm-level data 
COMPUSTAT/Global 

Vantage 
Annual 

Options  Optionmetrics Daily 

Executive Compensation COMPUSTAT/Execcomp Annual 

A comprehensive list of databases can be found here. 



                                                                                                                  Anshuman-Badrinath, Page   16 
 

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 & Others 

Macro Economic Data RBI 

Micro-structure, tick-by-tick data NSE 

    

 
 
 



                                                                                                                  Anshuman-Badrinath, Page   17 
 

Table 3 
Consistency Checks on Equity Holdings 

 
 

 
 
Columns C1-C7 represent consistency checks for different subgroups of holders in the organizational chart, Figure 7.  
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% implies that this check was correct in only 54% of the 2700 firms for whom  
data was available in Q1-2004.  

QTR # MISS # AVAIL C-1 C-2 C-3 C-4 C-5 C-6 C-7

Q1-2004 2158 2700 65.8% 5.3% 99.9% 54.7% 45.1% 99.9% 100.0%

Q2-2004 2166 2692 65.5% 5.2% 99.9% 54.7% 45.0% 99.9% 99.9%

Q3-2004 2114 2744 65.3% 5.2% 99.9% 54.4% 45.4% 99.9% 99.9%

Q4-2004 2052 2806 64.6% 5.3% 99.9% 53.6% 46.2% 99.9% 100.0%

Q1-2005 2068 2790 64.6% 5.5% 99.9% 53.4% 46.6% 99.9% 100.0%

Q2-2005 2056 2802 63.8% 5.6% 99.8% 53.1% 46.6% 99.8% 99.9%

Q3-2005 2027 2831 64.0% 5.5% 99.9% 53.5% 46.8% 99.9% 99.9%

Q5-2005 2004 2854 63.8% 5.6% 99.9% 53.3% 46.5% 99.9% 99.9%

Q1-2006 1982 2876 63.5% 5.4% 99.2% 53.0% 46.0% 99.2% 100.0%

Q2-2006 2073 2785 99.8% 99.7% 99.9% 99.9% 94.6% 100.0% 100.0%

Q3-2006 1943 2915 100.0% 100.0% 100.0% 100.0% 94.6% 100.0% 100.0%

Q4-2006 1778 3080 100.0% 100.0% 100.0% 100.0% 94.6% 100.0% 100.0%
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Figure 1. 
WRDS Template, Step 1: Data Range 
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Figure 2 
WRDS Template, Step 2: Search Criteria 

 
 
 
 
 



                                                                                                                  Anshuman-Badrinath, Page   20 
 

 
Figure 3 

WRDS Template, Step 3: Output Variables 
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Figure 4 
WRDS Template, Step 4: Output Format 
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Figure 5 

Availability of daily price data for all 4858 BSE listed companies 
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                           Figure 6 
Chart of Equity Holders 
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     Figure 7 
           Data Linkages 
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MARKETS 
Bond data (NSE/BSE), equity data 
(NSE/BSE/PRIME), derivatives data 
(NSE/BSE), commodity market data 
(NCDX/MCX) 

INSTITUTIONS 
Mutual Fund data (AMFI), Banking sector 
data (RBI), Insurance sector data (IRDA), 
Venture Capital/Private Equity data (VC), 
Credit Rating data (CRISIL), Treasury data 
(RBI), Market Surveillance data 
(NSE/BSE), Settlement data (CCIL), 
Depository data (NSDL) 

Macroeconomic Environment 
Inflation and Interest rate data (RBI), Forex data (RBI), Taxation data (MoF)   

INDUSTRY 
AGGREGATED 
DATA (CMIE) 
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SECURITIES AND EXCHANGE BOARD OF INDIA 

Household 
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