¥

— .

\\A"'“li)\\'jD"l M- T Can v
bb & AR Kod P (2005)
Publivher 1 W) LQ\! X Sano

T APPENDIX A

e Dato

Writing an empirical project

This appendix offers general guidelines on wtiting an empirical paper or project. This
discussion 1s followed by two project topics (including data) which you may wish to
work on in order to gain a deeper understanding of the techniques described in this
book.

Description of a typical empirical project

Economists are engaged in research in a wide variety of areas today. Undergraduate
and graduate students, academic economists, policymakers working in the civil service
and central banks, professional economists working in private sector banks or
industry may all need to wtite reports that involve analyzing economic data. Depend-
ing on the topic and intended audience, the form of these reports can vary widely, so
that there is no one correct format for an empitical paper. With this in mind, we
provide common elements of econormic reports below as a guideline for future empiri-
cal work. Note, however, that, in the context of your own undergraduate projects or
careers, it may not be necessary for you to include all of these elements in your
report(s).

1. Introduction. Most reports begin with an introduction that briefly motivates and
describes the issue being studied and summatizes the main empirical findings. The
introduction should be written in simple non-technical language, with statstical
and economic jargon kept to a minimum. A reader who is not an expert in the
field should be able to read and understand the general issues and findings of the
report Or paper. ’
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2. Literature review. This should summarize related work t}nat others have done. It
should list and very briefly describe other papers and ﬁndm_gs that relate to yofs'

3. Economic theory. If the report is academic in pature and mvolv;s a formal the-
oretical model, then it is often described in this section. Fo.r poh(fy reports you
may not need to include a formal mathematical model, but th.1§ section a]lo.ws y;:u
to describe the economic or institutional issues of your work in more detalll. This
section can be more technical than the preceding ones and will typmall.y 1r1Cll..ldC
some mathematics and economic jargon. In short, vou can address this section

’ audience of experts in your field. ‘ ‘

4, ;;:lili. tltzlatl;is section you srl)wuld describe your data, including a detailed discus-
i its sources.

5. ;Cl’:; ?'riojel to be estimated. In this section you Ishould. discuss how you use th{;
data to investigate the economic theory outlined in section 3. The exact‘forr::i Dd
this section might vary considerably, depending on the topic and on the intende
audience. For instance, you may want to argue that a particular regression is of
interest for the study, that a certain variable will be the c.lepenc_lent variable and th:jtt
other variables will be the explanatory variables. Similarly, in a macroeconomic
time seties exetcise, you may wish to argue that your economic theory 1mphes_r_hat
your variables should be cointegrated and that, for this reason, a test gf c:mnte-
gration will be carfied out. In short, it is in this section that you should justify the

i used in the next section. ‘

6. ;;:'ll':g?xl:;sl results. This section is typically the hea:l't of any report. At1 this staﬁc
vou should describe your empirical findings and d15c1.155 how tl’lffy e late to the
economic issue(s) under investigation. It should contain both statistical and eco-
nomic information. By “economic” information we refer, for cxample., to coeffi-
cient estimates or to a finding of cointegration between tvio v.zm_abl’e’s., and
what these findings may imply for economic theory. In contrast, stansuegl mfoz.'-
mation may inciude: results from hypothesis tests that show how coefﬁctlent elsu-
mates are significant; a justification for choice of .lag lf:ngth; an Zx}; ;nanon
for deleting insignificant explanatory variables; a discussion of mo ¢l t (eg
the B® or outliers); etc. Much of this informagon can be prfiscntcd mhcharts
or graphs. It is not uncommon for papers to beglfl with some sunplc. graphs (Zg_
a time series plot of the data) and then follo'w‘ with a tablle of descnpgve s_tabls
tics (e.g the mean, standard deviation, and mm-Jmum/ ‘maximum of eac vafna :_E
and a correlation matrix). Another table might include results fmfn a more form
statistical analysis, such as OLS coefficient estimatf:s, together with t—stat{sttcs (or
P-values), B’s and Fostatistics for testing the significance of the regression as 2

7. gzizusion. This should brieflty summatize the issues addressed in the paper,
specifically, its most important empirical findings.
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General considerations

The fotlowing contains a discussion of a few of the 1ssues that you should keep fore-
most in your mind while carrying out an empirical project. In particular, it discusses
what constitutes good empirical science and how you should present your results.

The first thing worth stressing is that there are no right or wrong empirical results.
Empirical results are what they are and yout showld riot be disappointed if they do not show what
Jyou bad hoped they would. In an ideal world, a researcher comes up with a new theory,
then carries out empirical work that supports this new theoty in a stattstically signifi-
cant way. The real world very rarely approaches this ideal

In the real world, explanatory variables that you expect to be statistically signifi-

cant often aren’t significant. Variables you expect to be cointegrated often aren’t coin-
tegrated. Coefficients you expect to be positive often turn out to be negative. These
results are obtained all the time — even in the most sophisticated of studies. They
should not discourage you! Instead, you should always keep an open mind. 4 Jending
that a theory dpes not seem fo work is Just as scientifically valid as a finding that 4 theory does work,

Furthetmore, empirical results are often unclear or confusing. For instance, one
statistical test might indicate one thing while another the opposite. Likewise, an
explanatory variable that is significant in one regression might be insignificant in
another regression. There is nothing you can do about this, except to report your
results honestly and ery (if possible) to understand why such conflicts or confusions
are occurring,

It would be rate for economists to completely falsify their results. Often, however,
they may be tempred to do slightly dishonest things in order to show that results are
indeed as economic reasoning anticipated. For instance, it is common for researchers
to run a large number of regressions with many different explanatory variables. On
the whole, this is a very wise thing; a sign that the researchers are exploring the data
in detail and from 2 number of angles. However, if tesearchers present only the
regression that supports a particular theory and not the other regressions that dis-
credit it, they are intentionally misleading the reader. Always avoid this temptation to
misrepresent your results!

On the issue of how results should be presented, we cannot stress enough the
importance of clarity and brevity. Whether it is 2 good thing or a bad thing, it is
undoubtedly the case thar university lecturers, civil servants, policymakers and
employers are busy people who do not want to spend a lot of time reading long,
poorly organized and verbose reports.

One key skill that wtiters of good reports show is selectivity. For example, you may
have many different coefficient results and tests statistics from your various regres-
sion runs. An important part of any report is to decide what information is impor-
tant and what is unimportant to your readership. Select only the most important
information for inclusion in your report and — as always — report honestly and openly
the results that you obtain.
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Project topics

The following are two ptoject topics that you may wish to undertake.

Project 1: The equity underpricing puzzle
Backgronnd

Investors and financial economists are interested in understanding how the stock
market values a firm’s equity (L.e. shares). In a fundamenta! sense, the value of a firm’s
shares should reflect investors’ expectations of the firm’s future profitability.
However, data on expected future profitability is non-existent. Instead, empirical
financial studies must use measures such as curtent income, sales, assets and debt of
the firm as explanatory variables.

In addition to the general question of how stock markets value ﬁr.ms, a second
question is also receiving considerable attention by financial economists in recent
years. By way of motivating this problem, note that most of the shares t.rafied on the
stock market are old shares in existing firms. However, many old firms will issue some
new shares in addition to those already trading — what are referred to as “seasoned
equity offerings” or SEOs. Furthermore, some firms that have not traded shares on
the stock market in the past may decide to now issue such shates (eg 2 computer
software firm owned by one individual may decide to “go public” and sell shares in
order to raise money for future investment or expansion). Such shares are Cfalled
“initial public offerings” or IPOs. Some rescarchers have argued on the basis of
empirical evidence that IPOs are undervalued relative to SEOs (although very recent
work has suggested the opposite}. . .

In this project, you are asked to empirically investigate these questions using the
following data set.

Data

Excel file EQUITY.XLS contains data on N'= 309 firms who sold new shares in the year
1996 in the US. Some of these are SEOs and some are [POs. Data on the following
variables is provided. All variables except SEO are measured in millions of US dollars.

» VALUE = the total value of all shares (new and old) outstanding just after the firm
issued the new shares. This is calculated as the price per share times the number
of shares outstanding,

DEBT = the amount of long-term debt held by the firm.

SALES = total sales of the firm.

INCOME = net income of the firm.

ASSETS = book value of the assets of the firm (i.e. what an accountant would
judge the firm’s assets to be worth).
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¢ SEO = a dummy variable that equals 1 if the new share issue is an SEO and equals
0 if it is an TPQ.

Project 2: Wage-setting behavior
Background

This project allows you to investigate wage-setting behavior using time series data.
The general issue of interest in such analyses is how wages depend on mactoeco-
nomic factors such as the price level, GDP and variables reflecting employment and
the labor force. An empirical analysis of such data must involve a discussion of issues
such as unit reots and cointegration. '

Data

Excel file WAGE.XLS contains annual UK data from 1855 to 1987. The natural
logatithm of ali variables has been taken. Data on the following variables is
provided.

* = the log of nominal wages.

* P=the log of consumer price index.

¢ GDP = the log of real GDP.

¢ E = the log of total employment.

® [ =the log of total potental labor force.

Further backgronnd

In addition to the general issue of wage-setting behavior, economic interest often
focusses on some functons of the varables provided here. If you remember the
properties of the logarithm operator, such as In(A4/5) = In{4) — In(H) and In(1 + 4)
=4, you can derive the following relationships:

the log of real wages = - P.

the log of productivity per worker = GDP - E.

the log of the unemployment rate = L — F.

log of the share of wages in GDP = - P— GDP + E.

One issue you may be interested in investigating is whether the telationships above
are cointegrating relationships. In Chapter 11, we considered estimating the cointe-
grating regression using OLS techniques — something you may want to explore in
your project. You may also wish to use the relationships above to tell you what the
coefficients in the cointegrating regression might be. For instance, if the log of real
wages equation above is a cointegrating relationship, then the regression of Won P

should be:
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W, =F +e,.

In other words, @ =0 and 8= 1. You can either estimate the regression of Won P
(as in Chapter 11), ot impose & = 0 and =1 and see whether these values imply
cointegration. In this project, I suggest that you consider using both strategies. That
is, you can either estimate a regression using OLS and then test the residuals for a
unit tOOt OF YOu can impaose a possible cointegrating reladonship and then test the
residuals for a unit root.

The previous material does not focus directly on the issue of wage-setting behav-
ior. You may want to do other tests or estimate other regressions in addition to {or
instead of ) the tests suggested above.



