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Agenda

Very brief introduction to an event study

• Zephyr  Locate the events

• Datastream  Find Stock data

• SAS                           Doing the statistical tests

All topics will be covered by a program introduction.
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Event Study

• Event studies are a way to investigate how the market responds to new information

• The purpose of an event study is to investigate the economic consequence of an 
event as measured by a change in price of a traded asset

What events?
• Company specific announcements: earnings announcement, debt issuance, stock 

splits, dividend announcements, mergers & acquisitions

• It could also be market wide events. Changes in regulation (example Basel II) or the 
announcement of key macroeconomic figures (inflation, consumption etc.).

• Test the Null hypothesis 
H0: event has no impact on abnormal returns in the event window

Or (written in another way)
H0: Event has no impact on the distribution of returns
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Measurement of abnormal return

• We estimate the expected return before the public announcement 
(estimation period)

• We estimate the abnormal return for each days in the 
announcement period (event window)

 it it itA E r r 
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Time

Estimation period
200‐250 days

Announcement
period/ event window
3 days

Abnormal return in event window



Event window

• We calculate abnormal returns for each day in the event window 
(normally three days):

• t=-1: The day before the official announcement day

• t= 0: The official announcement day

• T=+1: Day after the official accouchement day

• Then form test statistic to test for significance of the event (more 
on this later) 

  , 1,0,1it it itA E r r t   
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Zephyr

• Database with mergers, acquisitions, IPOs and venture capital transactions.

• “Zephyr contains detailed information on M&A, IPO and venture capital 
deals with links detailed financial company information. The database has 
5 years global coverage but the coverage of deals involving European and 
American companies goes back to 1997. Zephyr includes almost 600,000 
transactions (June 2008) and up to 100,000 deals are added each year.”

• Access through the library’s database page (lib.asb.dk)

• From home: www.baser.dk

Depending on your which site you choose to connect, the interface will look 
rather different. 

Dias 6



Zephyr

Zephyr through lib.asb.dk (new version)

See more at www.asb.dk/ag



Zephyr

Zephyr through baser.dk (old version)

See more at www.asb.dk/ag



Zephyr – event example

• Issue: We need a number of events and information regarding the company involved 
and the date for the event.

• Example: Effect on the acquirer of a take over. 
• Selection criteria: 

– Danish and quoted acquirer

– Minimum deal value = 500 million € and the value have to be known

– Time period: 2004 until now
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Zephyr – event example
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Click on and the list of the 9 deals are listed as seen below.

Check each deal to see whether or not these are in coherence with the filter 
from the past slide.



Zephyr – event example

Modify the details to be shown for each deal by clicking on

We want to have the ISIN number of the acquirer in the table, as Datastream is 
able to obtain the stock prices by having the ISIN number.

The Announcement date is of interest and should also be displayed in the 
output.

Click on                  in order to download the table as an Excel file.

See more at www.asb.dk/ag



Datastream

• Datastream can be found on all computers in the computer labs (H and D wing)

• Accessed through:

– Add-in for Excel

• Database with financial data

• Only a very limited number of users can access data at the same time – might give 

some problems if all are trying to access data at the same time.

• Please don’t open up Datastream during the presentation!
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Data catagories

• Equities
• Equity Indices
• Exchange rates
• Commodities
• Interest rates
• Bonds and Convertibles / Bond indices
• Credit Default Swaps
• Economics (growth, inflation etc.)
• I/B/E/S Broker estimates (Datatype: Equities)
• Unit trusts
• Futures/Options
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Excel Add in

• Datastream access through an Excel add-in

• Advantages:

– Data is delivered directly to the Excel spreadsheet

– Date format and Danish/English comma style

– Easy to access data for many instruments at one time

– Remember to save as macro enabled workbook
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4. Press Browse.. and open C:\Program 
Files\Datastream\Datastream 
Advance\AdvanceOffice.xla

1. Press Excel 
Options

2. Press Add Ins 3. Press Go

How to add the Add-in
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Request table
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• The most usefull tool in Datastream
• Possible to get large amount of data into 

excel 
• Ensures right date and comma type
• Therefore: always use this tool!



How to fill out the request table I
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Which series are requested?
Press the red arrow to search
Press the magnifier  to use a list

Should the 
table be 
updated when 
pressing 
”process 
table”

S = Static data request

TS = Time series data request

TSL = Time series list data request (used for constituent lists)

CAF = Company accounts data request

CH = Chart request

Settings for fomatting. 
Press ”Selct format” to see 
the possible settings



How to fill out the request table II
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Where should the data be placed?
If nothing is specified a new sheet will be 
made

Which datatype(s) 
is/are requested?
Eg.: P=price, 
DEFT=default.
Press the magnifier to 
search for datatypes.
Fx: Calculate 
expressions eg. Moving 
average
CA: used for CAF 
requests

Start and end date for the 
request
Hold the cursor over Start 
Date to see posible 
definitions



Start: Select data 
category

Type in name of 
company e.g. Novo 
Nordisk

In addtion on can use
different critiria

Search menu
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Select Novo Nordisk ’B’

Datatypes specifies which datatypes 
that are avaliable for the specific 
instrument. For example price, EPS, 
dividend  and market value. 

A complet list can be found by 
pressing ”more”

Search results



Possible datatypes for Novo 
Nordisk ’B’

Notice that there can be more 
than one pages

Press the small book to get 
a describtion of the 
datatype

Possible data types for a series
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• There is a very useful help feature in the program
• Introduction manuals for Zephyr and Datastream uploaded on 

www.asb.dk/ag

Help financial databases
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Event example - Datastream
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 Fill out the request table (see example on next slide)
 Use dates and ISIN codes from Zephyr
 Remember that it is 200 trading days that you want, so go 

approximatly 365 days back
 Use Datatype=return index (RI)

 When data has been downloaded:
 Make sure that event dates are in the same row and 

adjust to 200 days back (or the number of days you want) 
and 3 days in event window

 Calculate log returns
 Name the variables stock1, market1, stock2, market 2 etc.



Event example - Datastream

See more at www.asb.dk/ag

 The Data stream table should look as the following:



SAS

• First a basic introduction to SAS

• Brief introduction to each topic.

• Small assignments for each topic. Very limited time during the course – but 
solution is handed out so you can do them on your own.

• Self study: SAS matrix language – IML. Very useful for econometric studies, 
but requires knowledge of matrices. 

• One can download it from our homepage (www.asb.dk/ag)
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SAS 9.1.3 user interface

• Three windows
– Editor - F5

– Output – F7

– Log – F6

 Use CTRL + E to clear any of the windows

 F3 to submit your code

• Two Tabs
– Results

– Explorer
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Data library

• SAS library references = Highway to Data

• Preprogrammed library references:

– SASUSER

– Work (temporary)

• User defined library references:
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libname name ‘path’;
run;



Libname examples
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libname asb ’ C:\documents\school\class’;
run;

libname mt ’M:\master thesis\datasets’;
run;



Proc means

• Descriptive statistics can be computed about one or more variables by the 
proc mean.
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proc means data=asb.brown;
var sales1;
run;



Output
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Proc means

• You can get a 95% confidence interval by adding cml mean at the end of 
proc means statement.
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proc means data=asb.brown clm mean;
var sales1;
run;



Output
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Debugging techniques

• The SAS log is very useful when having problems running the code. 

• You should ALWAYS check the log after submitting a code. Just because an 
output is generated, does not mean the code has been submitted without
errors.

• Red = Bad

• Green = Warnings

• Blue = Good

• Examples…
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Libname not assigned…
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Missing ; VERY COMMON MISTAKE
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Assignment 1

• Download the material from www.asb.dk/ag

• Copy the martial to the desktop and make and make a library that reefers to 
the desktop

• Find the mean, std. deviation and confidence interval for the variable 
Salary, in the dataset ‘fltattnd’.
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Proc Print

• Used to print an output

• Can control the following:
– Which variables should be included

– SUM some of the variables

– Page the output according to a variable

– Include/exclude variable according to condition(s)

– … and so on …
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Proc Print examples

• Simple proc print:

• In general:

• An example:
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proc print data=asb.dataset;
<sas statements> …
run;

proc print data=asb.brown;
run;



Partial output…
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Proc print examples

• If you only wish to include some of the variable in the output, you can use 
the var statement.
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proc print data=asb.brown;
var SALES1 MONTH YEAR;
run;



Partial Output…
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Proc print examples

• You can use AND OR NOT to build up an expression.
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proc print data=asb.brown;
var SALES1 YEAR MONTH;
where YEAR=1948 andMONTH=1;
run;

proc print data=asb.brown;
var SALES1 YEAR MONTH;
where YEAR=1948 orMONTH=1;
run;



Outputs…

• where YEAR=1948 and 
MONTH=1;

• where YEAR=1948 or 
MONTH=1;
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Comparison Operators

Mnemonic Symbol Definition

EQ = Equal to

NE ^= or ~= Not equal to

GT > Greater than

LT < Less Than

GE >= Greater than or equal to

LE <= Less than or equal to

IN() Equal to one of a list
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Partial output…
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Assignment 2

• Open the data set weekrev (same path as assignment 1) to see the variables.

• Make a print of the dataset where only the variables FlightID Origin Date CargoRev
and PasRev are included. 

Dias 46



Proc Sort

• Use the proc sort statement in order to sort the dataset by a variable.

• The general proc sort statement:

• Output dataset is optional – if nothing wrote, the original dataset will be renewed.
• Ascending by default – write descending if you want that.
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Proc sort data=input dataset
<out=output dataset>;
by <descending> by‐variable(s);
run;



Proc sort examples
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proc sort data=asb.brown;
by YEAR;
run;



Output…

Dias 49



Data steps

• SAS data steps are used when working with variables, 
making calculations, creating new variables, creating 
new data sets etc.
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Data libname.dataset;
set libname.dataset;
additional sas statements;
run;



Data steps examples

• How to create a new dataset using an old

In stead of keep, the function drop could be used.

Dias 51

data asb.new_brown;
set asb.brown;
Keep SALES1 SALES2;
run;



Partial Output…
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Data steps examples

• How to create new variables by calculations:
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data asb.new_brown;
set asb.brown;
Total = SALES1 + SALES2;
keep SALES1 SALES2 Total;
run;



Partial Output
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Assignment 3

• Make a new data set called total_rev in the work library on the basis of the 
data set sales121999. Make a variable called total, which adds the four 
revenue variables (FClassRev BClassRev EClassRev and CargoRev)

• The new data set should only contain The variables FligthID RouteID and 
the new variable total.

• Make a print of the new data set.
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IF statements

• IF statements are very similiar to the ones in e.g. Excel. However it is possible 
to use if statements to manipulate with the output data in SAS. IF statements 
are used within a data step.
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data out_dataset;
set input_dataset;
if expression then do;
executable statements;
end;
else do / else if;
executable statements;
end;



IF statements example

• If we only want information on the flights to seatle.
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data seatle;
set asb.passngrs;
if Dest='SEA' then output;
keep FlightID Dest;
run;

Goes to work. 
Temporary 
folder…

Notice the ' '  
surrounding 
SEA. These are 
necessary 
because its 
characters.



Output
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IF statement examples

• Deleting cases:
– Eg. we dont want flights with less than 13 First Class passengers. 
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data new_passngrs;
set asb.passngrs;
if FClass lt 13 then delete;
run;



Output
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If conditions

If conditions can be very useful in order to control output and calculations 
under given conditions.

The flight company takes $1000 for a trip to HNL,

$1500 for a trip to SEA and $2000 for a trip to ANC.

In order to calculate the turnover, we need to make a if-then-do condition.
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IF-then-do
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data FClass_calc;
set asb.passngrs;

if Dest='HNL' then do;
Turnover=1000; 
end;
else if Dest='SEA' then do;
Turnover=1500;
end;
else if Dest='ANC' then do;
Turnover=2000;
end;

run;



Output…
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Assignment 4

• On the basis of the data set pilots create a new data set called new_pilots

• The data set must contain all pilots who has the job code PT2 and earn 
more than 84000 $

• Make a print of new_pilots that includes the variables IDNum and Salary.
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Iterative data processing 

• It is possible to get SAS to do calculations iteratively by using loops.

• These calculations can for example be useful when making investment 
calculations.

Dias 65



Do loop
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data <dataset name>;
do i= 1 to 5;
statement1;
statement2;

end;
run;

When SAS reaches 
this point, it will 
loop as long as it 
is less than (or 
equal to) 5



Do loop example…

Each year we deposit 50,000 dollars at an interest rate on 7,5%. If we start in 
2000, how much do we have in 2005?
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data invest;
do Year=2000 to 2004;
Capital + 50000;
Capital + (Capital*0.075);
end;

run;

Loops if Year 
is between 
2000 and 
2004



Importing data fra .csv .txt .xls

• Importing via wizard (File=> Import Data..)

• Importing via programming
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Importing from Excel

• Importing from Excel leaves you with several options:

• Replace – will overwrite existing dataset

• Sheet=’sheetname’ You can define the sheet(s) that you nead to import.

• Getnames=yes/no You can use the first cell in each column as the variable 
name

• Mixed=yes/no – specifies wether there are both character and numeric
observations within certain variables. 

• Usedate = yes/no – are there any dates in the worksheet?
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Importing from Excel

proc import out=work.stocks

datafile='C:\Documents and 
Settings\rix\Desktop\stock.xls' replace;

sheet='sheet1';

Getnames=yes;

Mixed=no;

usedate=yes;
run;
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Regression analysis

• OLS estimation using SAS.

• Can be done using proc reg
– Good when performing traditional regression analysis where assumptions needs to be 

evaluated.

– Best when estimating few models – models must be estimated one by one.

• Another alternative is using matrix algebra
– Good when estimating many models – for example estimating company betas for 1000 

companies. You have already worked shortly with this during AEM 1.

– Is not a required part of this course. However slides for the IML course are available from our 
homepage www.asb.dk/ag
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proc reg data=fib.sales;
model y=x1 x2;
run;

Proc reg

• The proc reg procedure in its most simple form looks like this:
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Output
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Analysis of Variance

Source DF Sum of
Squares

Mean
Square

F Value Pr > F

Model 2 2935.10281 1467.55141 29.10 <.0001

Error 27 1361.86385 50.43940

Corrected 
Total

29 4296.96667

Root MSE 7.10207 R-Square 0.6831

Dependent Mean 64.63333 Adj R-Sq 0.6596

Coeff Var 10.98825

Parameter Estimates

Variable DF Parameter
Estimate

Standard
Error

t Value Pr > |t|

Intercept 1 15.32762 7.16023 2.14 0.0415

X1 1 0.78034 0.11939 6.54 <.0001

X2 1 -0.05016 0.12992 -0.39 0.7025



Proc reg

• After the model is specified there are several options that may help you 
analyze your model further.

• NOINT = No intercept in the model.

• DW = Durbin Watson test

• P = Predicted value plus residual of the Y’s.

• CLM = 95% confidence interval for the expected value of the dependent 
variable (mean) for each observation.

• Etc. for further options see: 
http://www.ats.ucla.edu/stat/sas/library/SASReg_mf.htm
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Proc reg

• The options are used after the model specification

proc reg data=fib.sales;
model y=x1 x2 / noint p ;
run;

• Will ignore intercept in the model and output the predicted values.
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Output
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Output Statistics

Obs Dependent
Variable

Predicted
Value

Residual

1 43.0000 48.6223 -5.6223

2 63.0000 61.6244 1.3756

3 71.0000 67.9582 3.0418

4 61.0000 60.4245 0.5755

5 81.0000 74.8243 6.1757

6 43.0000 53.1940 -10.1940

7 58.0000 63.9943 -5.9943

8 71.0000 71.7713 -0.7713

9 72.0000 79.2594 -7.2594

10 67.0000 58.5714 8.4286



Assignment 5

Make the following regression model using proc reg:

(the dataset is called b_fitness)

Oxygen_consumption =  β0 + β1*Performance + β2*Runtime + β3*Age + β4*Weight
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Where to learn more?

 Borrow SAS books at the libaray

 F1 – very useful. Place the cursor on a statement, frase or anything in your 
code, and press F1.

 Try to Google your question…

 Ask for help at analyse@asb.dk
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Event study in SAS

1. Import data

2. Estimate market model based on the estimation period

3. Calculate abnormal returns

4. Calculate test statistic (see next couple of slides)
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Test Procedure for T1

• Estimate the market model for each of the “N” stocks over the estimation 
period with T observations.

• Calculate the excess or abnormal return for each stock over the estimation 
period (=residuals from the regression) and event period (= forecast errors):

• Calculate the average excess return for each period (both estimation and 
event period).

jt jt j j mtA r r   

1

1 , 1,..
tN

t jt
jt

A A t T n
N 

   
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Procedure for T1

• Calculate the standard deviation of the average excess return over the 
estimation period (T observations):

• where:

• For each date in the event window (here three days) calculate the test 
statistic

   2

1

1 T

t
t

S A A A
T 

 

1

1 tN

t jt
jt

A A
N 

 
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Zero when using the
market model



Cumulative average residuals.

• Event day uncertainty

 Long window – dilute the effect

 Short window – miss the effect

• The cumulative average residuals over an event window of three days is 
given by:

1 0 1CAR A A A   
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• To test for significance of the CAR's over the entire event window the 
following test statistic is used:

• Returns are independent => we can sum the variances

 

1

1
1 2

3

t
CAR t

A
T

S A



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1

1 T

t
t

S A A A
T 

 
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Event study – sum up

1. Zephyr 
– Select events
– Remember to include ISIN

2. Datastream
– Build up Request table 
– Return index for stocks and market for the different periods

3. Excel
– Adjust data to estimation and event period
– Calculate log returns
– Name variables (stock1,market1 etc.)

4. SAS
– Adjust  SAS code
– Run code
– Add additional test statistics
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Evaluation

Please evaluate the course:

Thank you for participating
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