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l. Introduction to STATA

*STATA Interface
-Data Management in STATA

Il. Empirical Example 1 : Cross Sectional Data

*Example of a test in Finance for 60 students
*Probability density function
*Basic Distribution parameters (mean, standard deviation, skewness, kurtosis)
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lll. Empirical Example 2 : Time Series Data

Example of monthly returns for equity indices of G7 countries

Distribution parameters (covariance, correlation)

IV. Empirical Example 3 : Transformations of data & plots - Time Series
Data

« Example of simple and continuous compounding returns for UK Market Index

STATA Workshop, 2023
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V. Classical Linear Regression Model Estimation

» Empirical Example 4 : CAPM model
» Model Estimation

»Hypothesis Testing

»Wald Test

»Multiple Hypothesis : the F -test

VI. Multiple Linear Regression Model Estimation

« Empirical Example 5 : APT Model

» Model Estimation

»Hypothesis Testing

»Wald Test

»Multiple Hypothesis : the F -test

» Stepwise procedure equation estimation
»R-squared & F -Statistic
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1.0pen STATA from PC- lab
* Double Click on the STATA on the desktop of your pc

3 Stata/IC 12.1 - [Results] —~ =NNEN X
+

File Edit Data Graphics Statistics User Window Udld =
EH® E - F I E Editor

Review TR X _ = (R} » | Variables T &x
# Command _rc /_ — ro Variable Label

_ ! i/ ! o 12.1 Copyright 1385-2011 StataCorp LD
There are no items to show. Statistica/Data Analyais Statalorp There are no items to show.

4305 Lakeway Driwve

m

College Station, Texas 77845 USSR
800-5TATA-EBC http://www._.3tata.com,

979-896-4600 statz@stata.com Var|ab|es

3759-696-4601 (fax)

Review Window Window

50-user Stata network perpetual license:

Seriasl number: 30120521121 Output W|ndOW

Licensed to: iSclutions | g -

Properties I x
Command n &
E Variables -
Marme
Label

Command Window e

Format

m

Value Label
Motes
= Data
Filename -

-‘Casu:utu:un.ar:.uk‘aude‘apersu:ur1aIfiles‘ausers‘aasldnlél‘am},rducuments CAP |[NUM || OVR
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« Stata can record your session into a file called a log file but does not start a log
automatically; you must tell Stata to record your session.

« By default, the resulting log file contains what you type and what Stata produces
in response, recorded in a format called Stata Markup and Control Language
(SMCL).

« To start alog: click on File = Log = Begin

« To temporarily stop logging: click on the Log button, and choose Suspend
 Toresume: click on the Log button, and choose Resume

« To stop logging and close the file: click on the Log button, and choose Close

» To print previous or current log: select File > View..., choose file, right-click on
the Viewer, and select Print

« www.stata.com/manuals13/u15.pdf
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« Rather than typing commands at the keyboard, you can create a text file
containing commands and instruct Stata to execute the commands
stored in that file.

« Such files are called Do-files because the command that causes them to
be executed is do
« To create a Do file:
— Click the “New Do file editor”
— Type in your commands
— Save the file\

 To execute a do file:

— Type: do and then add the path of the do file https://www.stata.com/
manuals13/u16.pdf
* E.g. "C:\Users\user\Desktop\Untitled.do"
— Or File > Do

— Or click the button “Execute” in the Do file editor window


https://www.stata.com/manuals13/u16.pdf
https://www.stata.com/manuals13/u16.pdf
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« To save an unnamed dataset (or an old dataset under a new name):
1. select File > Save as...;

2. OR type “save filename” in the Command window

« To save a dataset that has been changed (overwriting the original data
file)

1. select File > Save;
2. OR click on the Save button;

3. ORtype “save, replace” in the Command window.

 To open a Stata dataset:
1. Double-click on a Stata data file, which is a file whose extension is .dta.

2. OR Select File > Open... or click on the Open button and navigate to the
file.

3. OR type “use filename” in the Command window

www.stata.com/manuals/qgsw5.pdf
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 Types of Data
a. Numeric data (i.e. number)

b. String data(i.e. text)

 Missing Values

« For numeric data: single dot (.)

(1R (13 J)

» For string data: double quotes (“ ™) or dot double quotes (. ”)

« Useful commands for changing string into numeric or other type
and vice versa:

« encode (www.stata.com/manuals/dencode.pdf)

« destring (www.stata.com/manuals/u24.pdf#u24.2Cateqgoricalstringvariables)

« format (www.stata.com/manuals/dformat.pdf)



http://www.stata.com/manuals/dencode.pdf
http://www.stata.com/manuals/u24.pdf#u24.2Categoricalstringvariables
http://www.stata.com/manuals/dformat.pdf
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2. Go to File —— Import —— .....

F Stata/IC 12.1 - [Results] S=RAEE
<Edit Data Graphics Statistics  User Window  Help =
£ | Open.. Ctrl+0 g AN
(R} = | Variables TR X
LA — Variable Label
' ! ! ! ) ! 12.1 Copyright 1385-2011 Statalorp LE
View... \atica/Data Analyais StataCorp There are no items to show.
Do 45305 Lakeway Driwve
- College Station, Texss 77845 US2 E
Filename... B00-STATA-TC http: s wuw_stata.com
Change Working Directory... 379-836-4%00 atata@atata.com
9789—-g9%6—-4g01 (fax)
Log k i
» Excel spreadsheet (*.xls;™ xlsx)
Export * Text data created by a spreadsheet il :
4 1 b
™= | Print 3 Text data in fixed format
i B x
Example Datasets... Text data in fixed format with a dictionary I 0 P;:upertles
Recent Datasets 3 Unformatted text data B Variables -
Exit A5 LT Mame
Hawver Analytics database Label -
ODBC data source Type
XML data Format 4
Value Label
Motes
B Data
Filenarme -
CAP [|NUM || OVR
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1. Go to folder Empirical Examples ——> Example 1
 Shows the results of a test in Finance for 60 students

(Source: “Econometrics for Financial Analysis”, A. G. Merikas, A. A. Merika)

2. Open xlIsx file: example_1.xIsx

3. Define the type of the data : Cross Sectional Data

4. Define the number of observations of the sample: 60

5. Close xlsx file

STATA Workshop, 2023
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E Import Excel Lﬁ

Excel file:
E: WMy Documents\ALBAModule\PresentatonsWeek 1\STATA 1Wor m [ Browse... ]

Worksheet: Cell range:
|E}IZEI'I'I|:I|E1.I5.1:.I5.51 -r| Al:AG61 E]

mport first row as wvariable names Variable case: |preserve - |

] Import all data as strings

Preview: (showing rows 2-51 of 61)

grade
13 L
41
47
54
B0
&7

nosl &Moo= Wk

72
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f Stata/IC 12.1 - [Results]
File Edit Data Graphics Statistics User Window Help =
EH® E el - HREOS
Review T I x Cocllege Station, Texas 77245 TSR + | Varfables qx
#  Command rc B00-5TATR-BC http://www_stata.com Variable
— _ - 973-836-4800 statalfstata.com
1 infile grade using "... 979-696-4601 (fax) - grade grade
2 grade
3 importexcel "EAM... S50-user Statz network perpetuzl license: =
Serigl number: 30120521121
Licensed to: iSclutions
University of Southampton
Hotes:
. infile grade using "E:\My Documenta‘\ALBA\Module\Presentations'\Week 1%STATA 1 - < - | n
Properties X
Command 1 3
= Variables +
MName grade
Label grade 3
Type byte
Format %:10.0g 4
Value Label
Motes
= Data
Filename -
Wsoton.ac.ukiude\persenalfilesiusershasldnld\mydecuments CAP [[MUM (| OVR
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Fp Stata/IC 12.1 - [Results] = |l
File Edit Data Graphics Statisti User Window Help &
=1 L IR = @ Hl0.0
Review TR X| ~— 979-£96-4601 (fax) » [Variables T X
# Command Ic Variable Label
- = 50-user Stata network perpetual license:
1 import excel "EAM... Serial number: 30120521121 grade grade

Licensed to: iSoclutions

Uniwversity of Scuthampton e

Hotes:

m

. import excel "E:\My Documenta‘\ALBA‘Module\Presentations'\Week 1\STATA 1\For m
> e\empirical examples‘\Example 1\example 1.xlsx", sheet("examplel”) firstrow

=

1| 1] [ b

|Properties 1 X
Command ';l‘ G«
B Variables
MName
Label
Type

»

m

Format e
Value Label

Motes

B Data

|Fi|r:nam& -
Yisoton.acuk\ude\personalfiles\users\asl4nld\mydecuments CAP ||NUM || OVR
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] Data Editor (Browse) - [Untitled]

File Edit Wiew Data Tools
= b | G2 B = |0R] T & o5 e
grade[1] 13
[l grade - |‘u"ariab|e5 J?‘ll
%:' 1 13 | - % Filter variables here
2| 2 1 Variable Label
= 3 *7 E| ¥ grade grade
4 54
5 &0
& &7 3
7 73
B 41
b | 4
10 E3
11 57
e &t Properties
1= &3 B Variables -
14 a0 Mame grade 1
1= 24 Label grade
=2 27 Type byte =
17 6 Format %10.0g |
18 45 Value Label
19 54 Motes —
20 EE B Data
21 71 Filenarne

- ii ﬁi i Label i
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Empirical Example 1 — Cross Sectional Data(6)

-

| Data Editor (Browse) - [Untitled]

File Edit View (Data) Tools

~——

5 5@
gri Data Editor
E“ grad Create or change data
%:' 1 I: Variables Manager
?_'E:r 2 Data utilities
& : Sort
: Combine datasets
. Matrices, Mata language
= Matrices, ado language
B Other utilities
9 46
10 53
11 57
12 61
13 &9
14 B0
15 94
16 27
17 E1
18 48
19 54

Describe data in memory

Describe data in file

Describe data contents (codebook)

Inspect variables

List data

Compactly list variable names

Surmnmary statistics

]
riables here
Label
grade
Properties q
B Variables -
Marne grade
Label grade
Type byte =
Format %10.0g
Value Label
Motes i

M Miada
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Write the name of the variable (here is grade)

5] describe - Describe data in memory = —

Varables: |eave empty for all varables)

grade El

Examples: ¥ all varables starting with "yr"
wyz-gbc all variables between xyz and abc

. deacribe grade
Options
I [ Display only variable names storage display  value
I 7] Display only general information virisble name type  format label  varizble lzhel
["| Do not abbreviate variable names
grade byte  810.0g grade

|| Display variable number along with name
[”| Replace data in memory with describe report

Clear dataset from memory

oKk |[ Cancel |[ Suomt ||| ™

/

Output Window

STATA Workshop, 2023
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] Data Editor (Browse) - [Untited]

Fle Edt View | Dta Tos
1" 1Yy ’ Describe data in memory
g Datakditor b Describe data in file . Bumarize grade
[E,_ grad Cresteorchangedata Describe data contents (codebook) ]
gl 1 Vel epec el el e Taigble | O Mem B4 D Mmoo M
?_ﬂr l Data utities } List data Label
s} 3 - 5
a Sott ) Compactly lst variable names d
i " o grade i B 1781068 13 9
Combine datasets }
§ g
- Matrices, Mata language ‘ ‘
; Matrices, ado language
§ Other utities } /
§ 46
10 53 .
iy s Output Window
- i Properties i
= & B Variables s
i n Name qrade
- 3 Label grade
16 2 Type byte =
17 3 Format %00g
18 4 Value Label
19 54 Notes 8
— STATA Workshop, 2023
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 Write codebook in the command window

. codebook
grade

type: numeric (byte)

range: [13,97] units: 1

unigue wvalues: 41 missing .: 0/60
MEan: 58
std. dev: 17.8107
percentiles: 10% 25k 20% T5% 530%

37.5 45.5 56.5 63.5 82.5
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« Graph

P Stata/IC 12.1 - [Results] -
File Edit Data raiu’ Statistice  User Window  Help
= e = | 5] Twoway graph (scatter, ling, etc.)
Review Bar chart
# | Command Dot chart
1  import excel "B Pie chart
2  describe grade [ —
3 summarize grade
Box plot
4 codebook
5  summarize grade Il o
G summarize grade Scatterplot matrix
7 table grade Distributional graphs 3
& pn-:lrr‘r-'l grade Smoothing and densities 3 Kernel density estimation
9  kdensity grade .
Regression diagnostic plots r Lowess smoothing
e v Local pelynomial smocothing
P I-data li lot
anel-cata fine plots Density-distribution sunflower plot
Survival analysis graphs 3
ROC analysis 3
Multivariate analysis graphs 3
Qluality control 3
More statistical graphs 3
Table of graphs
Manage graphs r

- Change scheme/size [
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Empirical Example 1 — Cross Sectional Data(11)
We can visualize the shape of distribution

*Distinction between normal and non-normal distributions
_/H_“‘._Graph-l

02

Kermel density estimate

Density
016

0

005

0

4]

20 40 50 20
grade
kernel = epanechnikow, bandwidth = 7.0801

100

The above diagram shows the probability density function (pdf) of the variable

“grade”. In a first view resembles the “normal distribution” with pdf function :

STATA Workshop, 2023
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Go to Graphics— Distributional Graphs — Histogram

) Stata/IC 121 - Resetts— ¥ / ﬂlluﬁraPM
File Edit Dalg | Graphics ) Statistics User Window Help
Ed®=| & Twoway graph (scatter, ling, etc.) g
Review Bar chart =
# Command Dat chart
1 import excel "EA Pie chart
. (|
2 describe grade Histogram =
3 summarize grade
Box plot
4 codebook
5 summarize gradg Lo plit
6  summarize gradg ,,IE i
L}
7 tablegrade Distributional graphs ’ Symmetry plot % ’
3 d . -
p”m”." grade Smoo and densities ] Quantiles plot 5
9 kdensity grade S : - O
Regression diagnaestic plots 3 Mormal quantile plot
10 graph save Graph Ti . h =
ime-series graphs 4 ili ]
11 histogram grade -g P Mormal probability plot .
Panel-data line plots Chi-squared quantile plot
Survival analysis graphs v Chi-squared probability plot |
ROC analysis r Quantile-quantile plot 1 =
Multivariate analysis graphs 3 Ladder-of-powers histograms =
Quality control D Ladder-of-powers quantile-normal plot
More statistical graphs 3
Table of graphs = ! I I I

T
Manage graphs ’ Distribution dotplot | 20 40 : 60 a0 100
Change scheme/size Spike plot and rootogram grade

Close the above window —— Goto File — Save as...
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1. Go to folder Empirical Examples ——> Example 2

« Shows the monthly total simple returns(capital + dividends) in $ of the
equity indices of G7 countries from 31/01/1980 — 31/10/2012 .

(Source : DataStream)

2. Open .xlsx file: example 2.txt

3. Define the type of the data : Time series data

4. Close .xIsx file

STATA Workshop, 2023
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5 . Open STATA from PC - lab

6. Go to File——— Import —— Excel Spreadsheet

/. Browse example 2.xlIsx

Stata/IC 12.1 - [Results] -
File ) Edit Data (Graphics Statistics User Window  Help

= | Open.. Ctrl+ O =% | B

= | Save Cirl+5
Save As... Ctrl+Shift+5 =

. ! £ £ !
1 WView... s ) ) r ) r 1z2.1 Copyright 19585-2011 Statalorp LFP
Do .2tica/O=ata Analwvws=is StatalCorp
4505 Lakeway Driwve
Filename... College Staticn, Texss 77845 USA
ChangeWDrking Directljr:'r." SO00-5TATRE-PBC http:/ www.stata.com
979—-a9&6—-4&500 astatal@astata . com
Log * 97S—E96—46801 (fax)
L Excel spreadsheet (*.xls;*.xlsx)

Export * Text data atedrya spreadsheet

11| Print 3 Text data in fixed format
Example Datasets... Text data in fixed format with a dictionary
Recent Datasets o Unformatted text data

. SAS XPORT
Exit ) entationa\Week 1\STATA 1\For mehempirical
= mdi e Hawer Analytics database
ODBC data source
XML data

- I
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8. Go to Graphics— smoothing and densities — Kernel Density Function

HJ Stata/IC 12.1 - [Results] -
File Edit Data (UGraphics/ Statistics User Window  Help
= il = | 5] = Twoway graph (scatter, line, etc.)
Fewview Bar chart
# | Command Dot chart i (R
1 import excel "EA Pie chart ¥, 1z .1 Copyright 1385-2011 StataCorp
Fﬁﬂngrmﬂ Statalorp
45905 Lakeway Driwve
Box plot College Station, Texas 77845 T
':DthDLIr’F”Dt g800—-S5TATER-EBC http: f S wws
3739—83&8—-4800 stata@stcat
Scatterplot matrix 979-E96-4801 (fax)
Distributional graphs 3 )
=ti11=1 1 Al
@hing and de@ r ernel density estimation
Fegression diagnostic plots r Lowess smoothing
Time-series graphs 3

Local pelynomial sroothing

Panel-data line plots i L
- Density-distribution sunflower plot

Survival analysis graphs 3
) mentalALBANModulehPreaentationa\Week 1%5T2
ROC analysis 3
PMultivariate analysis graphs r
Cluality control 3
Pore statistical graphs 3

Table of graphs

FManage graphs 3

- Change scheme/size I 3
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Empirical Example 2- Time Series Data (4)

] kdensity - Univariate kernel density estimation

[ el
Main |if/in | Weights | Kemel plot | Densiy plots | Add plots | Y auds | Xais | Tiles | Legend | Overall|
Variable: Kemel function: Halfwidth of kemel: (optional)
[+]
[7] Generate new variables
E stimation paints: Dienzity values:
|
[ Ovemide default grid of evaluation points
@ Estimate density using a specifisd number of evaluation poirts .HL — —1
50 e
File Edit Object Graph Tools Help
Estimate density using the values specified by a varable e =Gy 2 (k9 ] I B —
< llly Graph
Kernel density estimate
[ Suppress graph =g
=l e™

(oK J[ Caned |[J| =

-2 -1 0 A 2
us

||| kernel = gaussian, bandwidth =0.0112
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9. File — Save as —

-

il Graph - Graph

Edit Object Graph Tools Help
=F | Open... Ctrl+ O ] Il = =
Close Cirl+WW |
=  Sawve Ctri+S
Save As... Ctrl+Shift+5S anel density estimate
ks | Start Graph Editor
(| Print... Cirl+ P
Exit
=
=
L]
—
- ]
[ [
[
-2 -1 0 | 2
s
I kernel = gaussian, bandwidth = 0.0112Z
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Sraprikte g Empirical Example 2- Time Series Data (6)

10. Data— Describe data — Summary Statistics

) Stata/IC 121 - [Results] .
File Edit Graphics  Statistics  User  Window  Help
= b Describe data in memary
Review Data Editor b Describe data in file 3
# Commar Create or change data b Describe data contents (codebook)
1 import ex Variables Manager Inspect variables
2okdemstyl Dt ilties b Listdats
i tj::z:g: Sart b Compactly list vanable names
5 kdensity| Combine datasets b
6 summar: Matrices, Mata language

Matrices, ado language  »

Other utilities b Obs Mean Std. Dev.

., 2023
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—
2] summarize - Summary STaTISTiCS N = o S

Main by i 4in | Weights

eave empty for all varables)

(=] =]

all variables starting with "wr"

wyz-abc all varables between xyz and abc

Options

@ Standard display

) Display additional statistics

) Mo display; just calculate mean

[ Use variable’s display format

B Separator line every M varables (set 0 for none)

[ Factor-variable display options ]

(oK J[ Cancel ][ Submt |
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aummarize
Variakle Cks Mean Std. Devw. Min Max
I pace 394 13314 66 3466282 T@
Canada 394 0101691 0559668 - .265044 2033059 Command
France 394 0094164 0617783 -.206487  .1932656
Cermany 394 0106232 0639289 -.227046  .1984772 WindOW
Ttaly 394 _0103173 075536 -.2311187 2736702
Japan 394 00743 0629555 -.1747088 27
UK 394 0108606 0544216 -.2123162 165011
us 394 0103202 0447722 -.2074962 133844

Go back to the ‘Summarize’ Window

STATA Workshop, 2023
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-] summarize - Summary statistics I. 1 | |ﬁ

Main | by/fn | Weights

| \spabiesT Teave empty for all varables)
I

(=] [ex]

Examples: Vil at-varables g W

xyz-abc all variables between xyz and abc

Options
() Standard displa
@ Display additional statistics

Separator line every N varnables (set 0 for none)

[ Fac:t\:r—variable display options ]

For additional statistics measures
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11. Statistics—— Summaries. — Summary and descriptive Statistics

f Stata/IC 12.1 - [Results] -
File Edit Data Graphics

=" L TRERE

Statistics |)User Window  Help

ummaries, tables, and tests 4 Summary and descriptive statistics b Summary statistics

Review TRX Linear models and related r Tables 3 Weans
#  Command e Binary outcomes b Classical tests of hypotheses 3 Proportions
1 import excel "E\M... Ordinal outcomes r Nenparametric tests of hypotheses y Ratios
2 kdensity Canada, k... Categorical outcomes b Distributional plots and tests b Totals
3 kdensity Canada - - -
. Count outcomes 3 Multivariate test of means, covariances, and normality Pairwise comparisons of means
4 kdensity Canada, k.. — S— W
UETo31s . . .
5 kdensity US, kemel... Exact statistics 4 Confidence intervals
6 summarize Endogenous covariates g Mormal CI calculator
7 summarize, detail Sample-selection models b Binomial CI calculator
& carelate Multilevel mixed-effects models b -
] ] ‘ence Germany Italy Japan UE s Poisson C calculator
Generalized linear models b . .
Correlations and covariances
Monparametric analysis ¢ o ,
Pairwise correlations
Time series " loooo Partial correlations
Multivariate time series b 7833 1.0000 Tetrachoric correlations
State-space models 2940 0.6363 1.0000 . : .
3925 0.4493 0.3974 1.0000 Arith,/geometric/harmonic means
Lengitudinal/panel data ¥ 6523 0.6916 0.55723 0.4770  1.0000

Graph means/medians by groups

6187 0.6235 0.4525 0.3743 0.683% 1.0000

Survival analysis ¥ Centiles with Cls

Elariny T ara g Create variable of percentiles

SEM (structural equation modeling)  » Create variable of quantiles
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A e s Empirical Example 2- Time Series Data (11

AOHNAON L& AND BUSINESS

12. Select Correlations and Covariances

Surnmary statistics

Means

Trrreee -E] correlate - Display correlation matrix or covariance matrix /= ——

Ratios Main | byif/in | Weights | Options |
Totals
| \arabiesT Teave empty for al) i
Pairwise comparisons of means :\l\ /__,E//>
Confidence intervals Examples:
Mormal CI calculator ¥ all variables starting with "yr"
Binomial CI calculator wyz-abc all varables between xyz and abc
Poiszon CI calculator
Correlations and covariance
Pairwize correlations
Partial correlations
Tetrachoric coarrelations
Arith./gecmetric/harmonic means
Graph means/medians by groups OK ] [ Cancel ] [ Subrit ]

Centiles with Cls L
Create variable of percentiles

Create variable of quantiles
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AOHNNON ‘& AND BUSINESS

correlate
(ocba=354)
Canada France Germany Italy Japan TE us
Canada 1.0000
France 0.5613 1.0000
GFermany 0.5773 0.7853 1.0000
Italy 0.432%3 0.5240 0.6363 1.0000
Japan 0.3810 0.3325 0.4453 0.3574 1.0000
UE 0.6821 0.6523 0.6916 0.5573 0.4770 1.0000
Ts 0.77658 0.6187 0.62358 0.4525 0.3743 0.6839 1.0000

13. Go to Options and tick Display Covariances
E correlate - Display correlation matrix or covarnance matrix Iil_lﬂ_hJ

[ Main | by/f/in | Weights |W| (cba=354)

[ Display means, std. dev., min, and max with matrix Canada France Germany Italy Japan UE us
[ lgnore display format associated with variables canad 003132
anadsa .
(| Display covanances France 001943 .003817
[] - ] Fermany .00z0e5 .003117 .00D4087
Allow wide matrices to wrap Ttaly | .002085 002774 003075 005715
Japan .001342 .001827 .001808 .0018%1 .0033963
TE .00z077  .0021%3 002406 .00229%3 .001634 .0D0D2%62
us .001%4¢ .001711 .001785 .001531 .001055 001666 .0O2005

@ QR [ 0K || Cancel |[ Submt | STATA Workshop, 2023
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o
2IKONOMUND g e Empirical Example 2- Time Series Data (13

We can here define

- Covariance between X and Y variables Cov(X,Y)=E(XY)-E(X)E(Y)
Cov(X,Y)

e Correlation between X and Y variables =
JV ar(X)War(Y)

14 . Close the above window —— Goto File ——Save as...

STATA Workshop, 2023
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Transformations of Data & Plots

Time Series Data
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NANEMIETHMIO OF ECONOMICS Empirical Example 3 : Transformation of data & Plots(1)
AOHNON h AND BUSINESS

1.Go to folder Example 3 — Import the example 3.xIsx

» We present the price of UK market index from 01/1965 — 06/2015 (Source :
DataStream)

2.Go to Command window and type the following

tsset Date

gen simpleret=(UKMarketIndex/UKMarketindex[ n-1])-1

gen logret=In(UKMarketindex/UKMarketindex[ n-1])

STATA Workshop, 2023




OIKONOMIKO ATHENS UNIVERSITY
MANENIETHMIO OF ECONOMICS

Empirical Example 3 : Transformation of data & Plots(2)

AOHNAON L& AND BUSINESS

] Data Editor (Browse) - [Untitled] ESHIET™) —

+ | Vanables
File Edit View Data Tools Variable Label
=A™ YR ﬂ?%ﬁ&; Date Date
Datel1] 20jan1%65 DMY _ UKMarketIndex UK Market Index
. simpleret
[ug, Date UkMarketIn~x simpleret  Togret B Variables f 8 logret
%j 1 102.53 . . L4 Filter variables here
-E_ 2 2/267196k 101.56 -.0094606 -,0095057 Variable Label
f_.D"-;" 3 3731715965 100,72 -.008271 -.0083054 ¥ Date Date ax"
[ 4 473071965 100, 85 , 0012907 0012899 7 UKMarketindex UK Market Index
& 5/31/1965 101.3 0044621 L0044521 v 5imp|eret
& &/30/196% 98.0&6 -,0319842 -,0325069 v |DgI’Et |
7 773071965 9E.34 ,0028554 0028513 =
B B/31/196% 100. 45 0214562 0212292
9 9/30/1965 105,38 0430791 0479128
10 10/29/1965 111.55 L5855 . 0569001
11 11/30/1965 114,08 0224115 022164
12 12/31/1965 111.92 -.018676 -.018852¢6 Pruperties n PerEl‘tIES
13 1/31/1%66 117.38 JO487E48 0476322 [ Variables ~ a ‘. i
14 2/28/1966 120,96 03045952 ,0300434 Mame Date T : B
15 3/31/1966 119.56 -.0115741 -,0116416 Label Date [d:hn;lﬁ
16 4/29/1366 121 .0120442  .0119722 Type int - B | [1ype
17 5/31/1%966 126,54 0457851 0447679 Format Setdnn/dd/CCYY Format
18 &/30/1966 128.61  .0163585 0162261 Value Label Value Label
19 7/29/1966 118,29 -.0802426 -.DB36453 Notes 3 Notes




Attt é S A Empirical Example 3 : Transformation of data & Plots(3)
AOHNAON k AND BUSINESS

Continuous compounding or log- returns

Advantages

* Are time additive.

» Assets can be compared since the frequency of compounding return does not
play any role.

Disadvantages

* In Investments , the simple portfolio return is a welghted average of the
simple returns on the individual assets. ZWR
p z

 However, this is not feasible for log returns since the log of a sum is not
the same as the sum of a log.

STATA Workshop, 2023
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Go to Graphics — Time-series Graphs —— Line Plots

3. Click on Create

STATA Workshop, 2023
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NANENIETHMIO OF ECONOMICS Empirical Example 3 : Transformation of data & Plots(5)
AOHNAON ‘& AND BUSINESS

B Stata/IC 12.1 - [Results] -
File Edit Data Statistics User Window Help
= = = | 5] = Twoway graph (scatter, line, etc.)
Rewview Bar chart
# Command Dot chart i tR
import excel "B\l Pie chart __,-f 12 .1 Copyright 1585-2011 Stata
Histogram 250t Leraway Drive
Box plot College Statiocn, Texas 77
Contour Fl|l:lt S00-5TATE-EBC http:
979—¢c9c—4c00 stata
Scatterplot matrix S9T79-696—-4601 (fax)
Distributional graphs r L tusl license-
Smoothing and densities P [zosziaiza
Regression diagnostic plots r 1‘-“35-'_3'19 ~
Panel-data line plots Correloegram (ac)
Survival analysis graphs * Partial correlogram (pac) -
ROC analysis r Pericdogram |
Multivariate analysis graphs r Cumulative spectral distribution
Quality control k Bivariate cross-correlogram
Mare statistical graphs » Bartlett's white-noise test
Table of graphs Multivariate time-series graphs 3
Manage graphs 3
Change scheme/size [

STATA Workshop, 2023
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Empirical Example 3 : Transformation of data & Plots(6)

,E tsline - Time-series line plots |

Plots | #in | Yads | Time ads | Titles | Legend | Overall | By |

Plot definitions: [ Time seftings. .

[ Create. .. )
| Disable
Enable
Press "Create” to define a time-series plat.
[ oK ][ Camcal |[ Submi

5| Plot 1 M
= Po —— . ———
Main  |if/in
Choose a plot category and type

@ Time-series plot

() Time-series range plot

Plat type: ine plot)

UKMarketinde: Q|

[ Line properties ]

Submit

| Accept || Camcdl ||

)

STATA Workshop, 2023
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iilly Graph - Graph

File Edit Object Graph Tools Help
e bl o= | G | gff [d & 9 o | -
- uuuﬁraphl
o}
o}
=
s}
=t
o}
o}
=
5 =
=
=
2
mg —
=
EN
-
=
=
=
L}
[ i R
| 1M1/M1965 TMMarT ‘I.l"ll:.t']‘l?gﬂ TM2002 1172015
dlie
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Data transformation and setup

Panel Data
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1.Go to folder Example 4 — Import the example 4 workbook

 Prices and Dividend Yields for the share i (i=1,2,3) in year j (j=19,20,21)

2.Is this Panel dataset long or wide?

Think of the data as a collection of observations Xij, where i is the logical observation, or
group identifier, and j is the subobservation, or within-group identifier.

 Wide-form data are organized by logical id year sex inc  ue
observation, storing all the data on a particular
observation in one row. 1 80 0 5000 0
 Long-form data are organized by subobservation, i gé 8 Zggg é
storing the data in multiple rows.
2 80 1 2000 1
id seXx inc80 inc81 inc82 ue80 ue81 ue82 2 81 1 2200 0
2 82 1 3300 0
1 0 5000 5500 6000 0 1 0
2 1 2000 2200 3300 1 0 0 3 80 0 3000 0
3 0 3000 2000 1000 0 0 1 3 81 0 2000 0
3 82 0 1000 1




SRR (R Convert data between wide and long

AOHNNON & AND BUSINESS

Data > Create or change data > Other variable-transformation commands >
Convert data between wide and long

. reshape long PRICE DY, i(i) j(YEAR)
(note: j = 19 20 21)

reshape long PRICE DY, i(i) (YEAR) Data wide -> long
reshape - Convert data between wide and long form = X Number of obs. 3 =
Number of variables g8 -> 5
j variable (3 values) ->  YEAR
(® Long format from wide Example... xij variables:
O Wide format from long PRICE19 PRICE20 PRICE21 -> PRICE
(O Back to long format (previously reshaped) DY19 DY20 DY21 -> By

(O Back to wide format (previously reshaped)

ID variable(s) - the i() option: list, sepby(i)

] b

Subobservation identifier - the j() option

Variable: Values: (optional) 1 = S R b -~
VEAR - 1 19 1 73.97 2.7
[] Allow the subobservation identifier to include strings 2. 1 20 1 71.79 2.8
3. 1 21 . | 70.09 2.9
Base (stub) names of X_ij variables: 4. 2 19 ®© 4.3698 3.1
1 | PRICEDY v 5. | 2 20 © 3.6868 3
. o 2 21 0 3.84 2.8

Note: All other variables should be constant within ID.
7. 3 19 1 16.81 0
2| |G By Cancel Submit 8. | 3 20 1 14.54 1.5




- Dixonom1Ko KSR ATHENs UNIVERsITY Declare Dataset to be Panel Data

AOHNNON & AND BUSINESS
° thet panelvar deCIareS the data S| xtset - Declare data to be panel data = X
iIn memory to be a panel in which | wain  peta
the order of observations is | PaneliDvariable: ﬂr;lrevariab'a
. i v YEA v
irrelevant. o R
Time unit and display format for the time variable
. I (®) Use format of time variable
- xtset panelvar timevar declares | -, o
the data to be a panel in which 83:”1' gja'fl-year'y
. . eexly early
the order of observations is O Monthly O Genesic
relevant Customize...
— When you specify timevar, you
y . . Clear xt settings
can then use Stata’s time-series R
operators and analyze your data
with the ts commands without
having to tsset your data.
o . . 2 IC Cancel Submit
« Statistics > Longitudinal/panel
agags xtset 1 YEAR
data > Setup and UtI|ItIeS > panel variable: i (strongly balanced)
ime variable: YEAR, 19 to 21
Declare dataset to be panel data ‘ delta: 1 wmit




Classical Linear Regression
Model Estimation
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SRR - [ Simple Linear Regression

AOHNAON L& AND BUSINESS

Open the file SandPhedge.dta

E‘.' Date spot Futures rspot rfutures 1spot 1futures lspot_Tit r&sicl?
:jn 1 1106.73 1106.9 . . 7.009165 7.009319 7.00987 -.0007C
E 2 2002m3 1147.329 1149.2  32.608008  3,750273  7.04524% 7.046821 7.04724  -,0019%
g 3 2002m4 107&.92 1077.2 -6.33B468 -6.4700597 6.98186 6.982121 §.982768 -.0003C
. 4 2002m5 1067.14 1067.5 -.91225943 -.9045616 6.972737 G6.973075 6.973754 -.00101
5 2002mé 989.82 990.1 -7.521434 -7.526E8 6.897523 6. 897806 6.898751 -.00122
G 2002m7 911.62 911.5 -8.229987 -B8.27143¢6 6.815223 6.815092 6.816325% -.0011C
7 2002mE 916.07 916.1 . 4869545 5033935 &. 820093 6.820126 6.821345 -.00125
B8 2002m3 B15.28 815 -11.65612 -11.69374 &.703532 6.703188 &.704821 -.0012E
9 2002m10 BBL.7G BBL.4 B.291442 8.2B85141 6.786446 6.786039 &.787379 -.000%93
10 2002mi1 936.31 936 5.GEO0OS8  5,S5GFE9E  5.841947  6.B41616  &,842753% -, 00081
11 2002mi2 g79.82 B78.9 -£.222928 -6.2944326 E6.779717  6.77BET7L  &.7BO0Z7  -,000321
i2 2003mi BES.7 B54.7 -2.779749 -2.79206 6.75192 6.750751 §.752215 -.0002%
13 2003m2 541.15 B40.9 -1.7149B85 -1.6&27778 6.73477 G.734473 §.7359395 -. 0012
14 2003m3 848.18 547 .8322E874 7227948 G. 743093 6.741701 &.743197 -.0001C
15 2003m4 916.92 916.1 7.792735 7.B42484 6.82102 6.820126 §.821345 - . 0003
16 2003m5 963.59 963.3 4.964567 L.023936 6. B70666 6. 870365 &.871407 -.00074
17 2003me 974.5 973.3 1.125863 1.032747 6.881925 6.880692 6.8816398 00022
18 2003m7 990.31 989.3 1.609351 1.630526 6. 898018 6.896997 6. 897945 . 00007
19 2003ms 1008.01 1007.7  1.771534  1,B42816  6£.915732  £,915426  &,916309 -,00057
20 2003m3 995,97 994.1 -1.201623 -1.3587598 6.903717 6.901838 6.902769 . 00054
21 2003m1o 1050.71 1049.5 E.350427 E.423133 6.957222 G6.95 6069 6.956809 .IIIIIIIII-ﬁt:ll',r
i | 11l | Tl




aemET. i o Simple Linear Regression

Summary Statistics

Use summarize in the command window

. summarize repot riutures

Variable Cbs Mean Std. Devw. Min Max
rIpot 134 L2T39265 4 F3152% -18.38337 10.08554
rfutures 134 L2T13085 4 748128 -18.80256 10.3911%

STATA Workshop, 2023




RS ﬁ L Simple Linear Regression

Go to Statistics— Linear models and related— Linear regression

File Edit Data Graphics User Window Help

= E | Summaries, tables, and tests b
Review Linear models and related b Linear regression
#  Command Binary outcomes d Regression diagnostics b
1 use "C\Users\asldnld '
WUsers\ VA Ordlinal outcomes b ANOVA/MANGVA X
2 summarize rspot rfutures Categorical outcomes b
Constrained linear regression
Count outcomes b ,
Nonlinear least squares
Exact statistics b ,
Censored regression b
Endogenous covaniates b

Truncated regression

Sample-selection models b 3. zip\Stat:

, , Box-Cox regression
Multilevel mixed-effects models b

El'hl‘L;Hl'!'lI HH.I'..'I'!HIHH;'llF L

STATA Workshop, 2023
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AOHNNON & AND BUSINESS

5] regress - Linear regression L= | eS|

Mode! | by/f/in | Weights | SE/Robust | Reporting |

Dependert variable: Independent varables:
wot [ | B[®
Treatment of constant

[] Suppress constant tem
[ Has usersupplied constant

[] Total 55 with constart (advanced)

[ 0K |[ Cancel |[ Submt |




ek nctuol R =y Simple Linear Regression

AOHNNON L& AND BUSINESS
In the command window you can type

Regress dependent variable independent variable

<::::E%§EE§% rapot rfutures ////,

Source 55 df M5 Number of oba = 134
F{i 1, 132) =294392 &0

Model 279143107 1 273%1.431407 Prob > F = 0.0000
Fesiduszsl 12 4336054 132 .094648526 RE-sguared = 0.3355
Ady B-sguared = 0.3355

Total 2803 .92487 133 21.0821404 Root MSE = .30765
rapot /// EDE;B\ Std. Err. t B>t [95% Conf. Interwvall
rfutures 1.0072391 .0058654 171.73 0.000 . 9956887 1.018833
_cons .000&6353 0266245 0.0z 0.%381 —.052026 0533058

\/\
Coefficients



SRR [ Simple Linear Regression

AOHNAON h AND BUSINESS

1. Hypothesis Testing — Critical value approach

Two —sided Test A
H,:a=0 @ da

test statistic = ——= | Hypothesis for a ; thus a is
. . SE| a
F[A “ o £ O Critical value approach

We do not reject the Null

insignificant

a = 5% significance level " We reject the Null

test statistic = Hypothesis for b ; thus b is

SE(&) significant

H,: =0
H, :#0

. regress rapot riutures

Source 55 df M5

Model 2731.43107 1 2731.43107
Fesidual 12.4336054 132 .03464B8526

Total 2803.92467 133 21.08214D4

rspot Coef. Std. Err. t/Pb/It/ [35% Conf. Interval]
rfutures 1.007251 .DDEBEE&D%D .3356887 1.0188353

_cons .0006399  .D266245 0.91 -.052026 0533058




Womenome T Simple Linear Regression

AOHNAON L AND BUSINESS

2. Hypothesis Testing — Confidence interval approach

Two —sided Test (-0.052026,0.0533)
A A We do not reject the Null
HO a=0 att . SE(CI) Hypothesis for a ; thus a is
- “crit

H - 0 Confidence interval approach Insignificant, since 0 lies
O F L . .
A within confidence interval

a = 5% significance level
(0.995,1.01889)

Hy - =0 Bt SE(B) | werepettne nui
HA Zﬂ #= 0 Hypothesis for b ; thus b is

significant, since 0 does not

. regress rapot rfutures lie within confidence interval
Source 55 drf M5 Humbker of obs = 134
F{ 1, 13Z) =2%3432 &0
Model 2791 .433107 1 2791 .433107 Frob > F = O.0000
Residual 12 .45336054 132 .054548526 BE-sguared = 0.3555
24y B-sguared = 0.33E55
Total 2803 .922487 133 21 . 0821404 Boot MSE = . 20765

rspot Coef _ S5td. Err. t B>t /ﬁ Conf. Interval

rfutures 1.007251 .0058654 171.73 o.0oo . 9956887 1.01285%3
_cons .000&6355 .0Z266245 o.o02 0o.381 —. 052026 .0533058
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SRR - [ Simple Linear Regression

AOHNAON h AND BUSINESS

3. Hypothesis Testing — p-value approach

Two —sided Test

p-value is termed as the

HO o =0 “plausibility” of the Null Hypothesis;
the smaller the p-value, the less plausible is the null

5 P-value approach )
H,:aa#0 hypothesis.
A

Is the largest significance level at which we fail to reject

HO . ﬂ =0 a = 5% significance level the null hypothesis.

H,:+0

. regress ra3poct rfutures

Source 55 df M5 Humber of oba = 134
Fi 1, 1322) =259432 &0

Model 2791 43107 1 2731 _43107 Prob > F = 0.0000
Fezsidusl 12 4336054 132 .054648526 BE—-sguared = 0.9555
2d] B-aguared = 0.3355

Total 2803 .92467 133 21 .0821404 Root MSE = 30765
rspot Coef. Std. Err. t //P>It| \\ [35% Conf. Interwvall
rfutures 1.007231 .0052654 171.73 O.000 . 9956887 1.018&8%3
_cons 00063293 0266245 o.o0z2 0.381 —.052026 .0533058




s o LS ok Simple Linear Regression

AOHNNON AND BUSINESS

Suppose now we want to test the null hypothesis that

H,: =1
H,:p+#1

Go to Statistics —Proestimation —Fests —Pest linear hypotheses

phics Statistics User Window Help
i Summaries, tables, and tests 3
Linear models and related 3 -
Binary outcomes »
L4\ App Ordinal cutcomes 3
tures Categorical outcomes 3
utures, d£ Ms HNuxber of cbs = 134
Count cutcomes 3 Ty 1, 132, —23432.60
- Exact statistics » 1 2731.43107 Prob > F = o0.oo00
ts(freg End int 132 094648526 BE—sguared = 0.9355
B ndogenous covariates 3 Ad] B-sguared — 0.3355
Sample-selection models 3 133 21 .0821404 BEoot MSE = _=Z07&S
Multilevel mixed-effects models 3
Emnlm=E =T oz Es ¥ |sea. Exr=. - B>l [95% Conf. Intervall
Monparametric analysis »
Ti . -0058654 171.73 a.ooo -9356887 1.018823
e senes * | .oz2ee62as o.oz o.s=1 - .oszozs EEERET
Multivariate time series 3
State-space models [
Lrmg e el L Predictions, residuals, etc.
Survival analysis L4 Monlinear predictions
- - [ n
Eprz mralegyy ovE | r e s Marginal means and predictive margins
SEM (structural equation modeling] » Marginal effects
Survey data analysis » Contrasts
Multiple imputation Contrasts of margins
Multivariate analysis » Pairwise comparisons
- Pairwise comparisons of margins
Power and sample size » . . Test linear hypotheses
" Margins plots and profile plots
Resampling 3 Test parameters
Tests » .
Postestimation 3 Test nonlinear hypotheses
e . Linear combinations of estimates Likelihood-ratio test

LU= XTI TEnS I SR Specification link test for single-equation models

Reparts and statistics Hausman specification test
Manage estimation results » Seemingly unrelated estimation
— | I — T TN w = Lfop, 2023




RS ﬁ_ L Simple Linear Regression

. teat {(rfutures=1)

i 1) rfutures = 1

Fi 1, 132)
Prob > F

1.55
0.2160

4 F(1,132) : F-statistic with one restriction and T-k=134-2=132
L We cannot reject the Null hypothesis since the
p-value=0.2160>0.05

STATA Workshop, 2023
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AOHNON L& AND BUSINESS
Statistics  User Window Help

Twoway graph (scatter, line, etc.)

Bar chart f N |
Dot chart ! ! 1z2.1 Copyright 1%385-2011
1 Analyais Statalorp
Pie chart 4305 Lakeway Driwve
Histogram cian College Station, Te:
800-5TATR-BC
Box plot 979-896-4800

Contour pl:}t 3753-898-4801 (fax)

Scatterplot matrix rork perpetusl license:

Distributional graphs :b:zz jziizijiz:4

Smoothing and densities 3 Uniwversity of Southampton

Regression diagnostic plots 3

Tirme-series graphs » Line plots . warisk
Panel-data line plots Correlogram (ac)

Survival analysis graphs » Partial correlogram (pac) sEa_F
ROC analysis r Pericdogram

Multivariate analysis graphs ¥ Cumnulative spectral distribution

Quality control * Bivariate cross-correlogram

More statistical graphs » Bartlett's white-noise test I

Table of graphs Multivariate time-series graphs 3

Manage graphs "

Change scheme/size
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AOHNNON & AND BUSINESS

Simple Linear Regression

1 Open capm.dta

=] Plot 1 — — 4 |5 | g, Graph - Graph S
- File Edit Object Graph Tools Help
Main | f4n -
CF bl o | Ga g [d ok 9 oo 11 b o
Choose a plot category and type - ill, Graph 1 F x
(71 Time-series plot Select type: =
@ Time-series range plot Range line
= |
Plot type: (@nge plot with lines) e
=
1 varable: 2
L2
ersandp (=] Zo -
&=
2 varable: E
Erford [=] =
[ Line properties ]
=
L=
.2002”11 2004m1 2006m1 ZUE[J]Btrr‘H 2010m1 2012m1 2074m1
ate
[ Accept ] [ Cancel ] [ Submit ]

—
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AOHNNON & AND BUSINESS
Statistics User Window Help[=] Plot1 [

Twoway graph (scatter, line, etc.) Plot iffin
Bar chart : Choose a plot categaory and type
Oot chart @ Basic plots Basic plots: {select type)

i . @R lat -
Pie chart - =rnge plts Line =

() Contour plots Connected ‘.-: ‘
Histogram i) Fit plots ‘;"‘33
_ ar

(= |::|-|cl-t () Immediate plots Spike -

) Advanced plots
Contour plot

414
Scatterplot matrix 1 Flot type: (scatterplot)
Y variable: ¥ varable:
Distributional graphs » erford [=] fersandp| [=] [ Sort on x variable
Smoothing and densities 3 : :
Regression diagnostic plots  PT [ Merker propeties | [ Mekerweights |
Time-series graphs - L.
Panel-data line plots
Survival analysis graphs r
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orkenon o o Simple Linear Regression

AOHNAON L& AND BUSINESS

d Type in the command window regress erford ersandp

. regress erford ersandp

Source 55 df M3 Wumber of obs = 135
F{ 1, 133) = 72.64

Model 11565.9116¢ 1 11565.9116 Erchk > F = 0.0000
Begidusl 21177 5644 133 159 .22%9808 B-sgquared = 0.3532
Adj B-sguared = 0.3484

Total 32743.47¢6 154 244 354258 Root MSE = 12.615
erford Coef. Std. Err. t Ex|t| [95% Conf. Interval]
ersandp 2. 026213 2377428 8.52 0.000 1. 555567 2.496453
_cons -.3198832 1.086409 -0.2% 0.763% -2 468738 1.829011




nANERIZTHMIO é oF ECoNOMICS Simple Linear Regression

AOHNAON k AND BUSINESS

1. Hypothesis Testing — Critical value approach

Two —sided Test
H,:a=0 o a-a

lest SlatiSic = ——7x | Hypothesis for a ; thus a is
. . SE| a
F[A “ o £ O Critical value approach

We do not reject the Null

insignificant

a = 5% significance level " We reject the Null

test statistic = BTSN Hypothesis for b ; thus b is

SE(ﬂ) significant

H,: =0
H, :#0

. regress erford ersandp

Source 55 df M5 = 135
= T2 .64

Model 11565 .3118 1 11565.911¢6 = 0D.0000
Fesidual 21177 .5644 133 155 .2239808 = 0.3532
= D.34E84

Total 32743 .478 134 244 354298 = 12_.&1%3

erford Coef . Std. Err. ////g}/ t | [95% Conf. Interval]
ersandp 2.026213 .2377428 ‘\[DDD 1_555967 2.496459

_cons —-.3138632 1.05640% o.76%3 -2 .468738 1.823011

- T STATA Workshop, 2023




Womenome T Simple Linear Regression

AOHNAON k AND BUSINESS

2. Hypothesis Testing — Confidence interval approach

Two —sided Test (-0.052026,0.0533)
A We do not reject the Null
H,:aa=0

A
at tcrit SE(a) Hypothesis for a ; thus a is

H - 0 Confidence interval approach Insignificant, since 0 lies
O F L . .
A within confidence interval

a = 5% significance level
(0.995,1.01889)

Hy - =0 Bt SE(B) | werepettne nui
HA Zﬂ #= 0 Hypothesis for b ; thus b is

significant, since 0 does not

lia within confidence interval

. regress erford ersandp

Source 55 df M5 Humber of obs = 135
Fi{ 1, 133) = T2 .64

Model 11565 .9116 1 11565 _911¢6 Probk > F = 0O.0o0o00
Fegsidu=zl 21177 .5644 133 159 229808 B-sguared = 0.3532
2d9y R-sguared = 0.3484

Total 32743 . 478 134 244 354238 Root MSE = 12.&61%
erford Coef _ 5td. Err. t Bx>|t| //{gg; Conf. Intervall
ersandp 2.026213 .237T7428 8.52 o.ooao 1._5559&7 2.495459
_cons —.3138632 1. 08640% -0.2% o.7&653 —2.468738 1.&823011

S TATA Workshop, 2023
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AOHNAON Eb& AND BUSINESS

Simple Linear Regression

3. Hypothesis Testing — p-value approach

Two —sided Test
H,:a=0
H,:a#0

P-value approach

H,:=0
H,:+0

. regress erford ersandp

a = 5% significance level

p-value is termed as the
“plausibility” of the Null Hypothesis;

the smaller the p-value, the less plausible is the null
hypothesis.

Is the largest significance level at which we fail to reject
the null hypothesis.

Source 55 df M5 HNumber of oba = 135
Fl 1, 133) = T2.64

Model 11565. 9116 1 11565.911%6 Procb > F = 0.0000
Fesidu=zl 21177 .5644 133 15%.229808 R-sguared = 0.3532
2d3 B-sguared = 0.3484

Total 32743 .476 134 244 354238 Root MSE = 12 _8&1%9
erford Coef_ 5td. Err. t //,P}|;>\ [95% Conf. Interwvall
ersandp 2.026213 2377428 8.52 0.000 1.555367 2.458453
_cons -.3138632 1.08640% -0.23 0.7&3 -2. 468738 1.823011

N\
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m_ L Simple Linear Regression

Suppose now we want to test the null hypothesis that

H,: =1
H,:p+#1

. test {(ersandp=1)

i 11 ersandp = 1
F 1, 123) = 18 .63
EFrob > F = O.o0ooo

O F(1,133) : F-statistic with one restriction and T-k=135-2=133
O We reject the Null hypothesis since the p-value=0.000

Sata manual on testing linear hypotheses after estimation:
www.stata.com/manuals/rtest.pdf



http://www.stata.com/manuals/rtest.pdf

Empirical Example 6 :

Multivariate Linear Regression

STATA Workshop, 2023




OIKONOMIKO . ATHENS UNIVERSITY

Ao M o svsiness Multivariate Linear Regression

1 Open macro.dta
1 Run the regression

regress ermacit ergsand dprod deredit dinflation dmoney daspread rterm

Source EE df M5 Humber of oks = 324
F{ 7, 3le) = 11.77

Hodel 13202 _435% T 1886.0&227 Prob > F = 0.0000
Eesidu=sl S50637.6544 316 160.245742 E-sguared = 0.20&68
2d] B-sguared = 0.1832

Total c3840.0503 323 1537 .647338 BEoot MSE = 12.&65%3
ermacft Coef. Std. Err. t Ex|t| [95% Conf. Interwvall
ersandp 1.3260448 1566147 2.63 0.aoao 1.052308 1.6685E87
dprod -1.42577%3 1.324467 -1.08 0.283 -4 031668 1.18010%
deredit —.0000405 .00007&4 -0.53 0.596 —.ooo1=0% .00010%58
dinflation 2.95331 2.16620%3 1.37 0.173 -1.302104 T.221925
dmoney —-.01108&7 .0351754 -0.32 0.753 —.02025944 .058120%
dapread 5.366625 6.913915 0.78 0.438 —B.2364596 12.96975
rterm 4 315813 2.51517%3 1.72 0.087 - . 6327938 9.264428
_cons —-.151408¢ .9047267 -0.17 0.28&a7 -1.931576 1.62875%5




irie @ o Multivariate Linear Regression

6. Testing Multiple Hypothesis : The F- test

The t-test was used to test single- hypothesis (one coefficient hypothesis)
For more than one parameter hypothesis we use F - statistic

70+
RRSS —URSS T -k Tk
0 F(m,T—k
UrRsS g L TR 704, 0 F(LT-k)

[ — statictic =

*URSS: Residual sum of squares from unrestricted regression
*‘RRSS : Residual sum of squares from restricted regression
*m : number of restrictions

T : number of observations

k : number of regressors in unrestricted regression

Reject the Null when F >t

crit



nAnEmIETIMIO m_ or ccononcs. Multivariate Linear Regression

Test whether dprod dcredit dinflation dmoney dspread are
jointly zero using F-test

H, : B, =0andf, =0and 3, = Oand B, = Oand 3, =0
H ,: B, #0orp;, # 0orf, # O0orf; #0or, =0

- test {(dprod dcoredit dimflation dmoney dapread)

i 13 dprod = 0

P 2] docredit = 0

P =) dAinmflation = 0
L dmoney = 0O

i 5] daspread = 0

F i 5, 31&)
Erok > F

0.385
0.5131

The Null Hypothesis cannot be rejected
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l. Testing for heteroskedasticity

»Wald Test
»Breusch-Pagan- Godfrey Test
ll. Testing for serial correlation

» Durbin- Watson Test
»Breusch-Godfrey Test

lll. Testing for non normality

»Jarque — Bera Test

>»Dummies

IV. Testing for multicollinearity

» Correlation Matrix
»Add/Remove of Explanatory variable
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V. Testing for linear relationship between Y and X

»Ramsey RESET Test

VI. Univariate Time Series Modelling of US Home Prices

» Autoregressive Process (AR)

»Moving Average Process (MA)
» ARMA model

STATA Workshop, 2023
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Assumptions underlying the CLR model

FE (ut ) =0 The errors have zero mean (Mean Independence)

var(u,)=c~ The variance of the errors is constant (Homoskedasticity)

cov(u;,u;)=0 The errors are linearly independent of one other

cov (u,,x,)=0 There is no relationship between the error and the corresponding variate x

u, [1 N(0,6°) The errors are normally distributed (Normality)

Violation of one of the above assumptions may lead to
1. Biased coefficient estimates

2. Biased standard errors

3. Inappropriate distributions

Thus, we need to test and solve for these violations




OF ECONOMICS
AND BUSINESS

MANENIETHMIO
AOHNON

OIKONOMIKO é ATERSNIY R Statistical Distributions for diagnostic tests

The tests that detect any violation are based on the
calculation of test statistic

LM test

» Chi-squared distribution
 df equal to the number of restrictions

Wald Test

e F-distribution
« dfequalto (#m:,7 — k)

Zz(m)ﬁF(m,T—k)
m




SRR b 1st Assumption: Mean Independence
AOHNON h AND BUSINESS

E (u, )=0 The errors have zero mean (Mean Independence)

*If we include a constant term in the regression equation,
this assumption will never be violated.
oIf financial theory suggest a model without intercept then

a. R-squared may be negative (the sample average of y
explains more of the variation in y than the explanatory

variables x ).
b. Severe biases in slope coefficients.

STATA Workshop, 2023
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Heteroskedasticity

STATA Workshop, 2023




o o 2nd Assumption: Homoskedasticity
AOHNAON ‘& AND BUSINESS

var(u,)=c~ The variance of the errors is constant (Homoskedasticity)

*You can plot the residuals with an explanatory variable; however, it is
difficult to detect the presence or not of heteroskedasticity, since we do not

know the form of the latter.
Thus, we use a number of tests that detect heteroskedasticity

here in STATA: White Test

STATA Workshop, 2023
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J Load macro.dta

Testing for heteroskedasticity

regress ermacit ersand dprod deoredit dinflation dmoney dspread rterm

Source 55 df M5 Humber of oks = 324
Fi 7, 3la) = 11.77

Model 13202 . 4355 7 1886.06227 Brob > F = 0.0000
Fesidual EOG3T. 6544 316 1e0.245742 R-sguared = 0.2068
247 B-sguared = 0.1832

Total 63E840.0503 323 157.647338 Root MSE = 12 653
ermacft Coef . 5td. Err. t Ex>|t| [95% Conf. Inmtervall]
ersandp 1.360448 1566147 8.6%9 0.o00 1.052308 1.668587
dprod -1.425775 1.324457 -1.0%8 o.z283 -4 . 031668 1.12010%
deredit —-. 0000405 LooooTad -0.53 0.5%94 —-.ooo1s0% Loooloss
dinflation 2.95551 2.16620%5 1.37 0.173 -1.302104 T.2215825
dmoney -.01108&a7 LO351754 -0.32 0.753 -.0g802544 Lo5g1z20%
dapread 5.366625 6.913515 o.7& 0.438 -8.236459¢6 18.5965975
rterm 4 315813 2.515175 1.72 o.og7v -.6327558 9.2644246
_cons -.1514086 LB047867 -0.17 o.8e7 -1.531576 1.62875%5

STATA Workshop, 2023



Sikoome | Sy s s esting for heteroskedasticity
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Graphical lllustration of possible heteroskedasticity

In the command window write

twoway (tsline resid)
L, Graph | 4bx

If the residuals of the regression

| N h have systematically changing
1 wwwu variability over the sample, that is

a sign of heteroskedasticity

0

-20

Residuals

-40

=
o -

1985m 1990mA1 18995m1 EDEE]Dtm'1 2005m1 2010m1  2015mA1
dale
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eszstat imtest, white

White's test for Ho: homoskedasticity

against Ha: unrestricted heteroskedasticity

chiZ (35) = 11.12
Prob > chi2z = 1.0000

Cameron & Trivedi's decomposition of IM-test

Source chi? df =
Heteroskedasticity 11.12 35 1.0000
Skewness 10.26 7 0.1742
Furtosis 8.86 1 0.0025
Total 30.24 43 0.9289




PR [ Correcting for heteroskedasticity

AOHNAON L& AND BUSINESS

White standard errors

regress ermacit ersand dprod deredit dinflation dmoney dapread rte

. woe (robuat)

Linear regression Numbker of oks = 324
Fi 7, 2le) = 14 .87
Brok > F = 0.0000
BE-aguared = 0.2068
RBoot MSE = 12_&5%

Bobust
ermscft Coef . S5cd. Err. t B> |t| [95% Conf. Intervall]
ersandp 1. 3604458 1458359 933 o.ooad 1.07351 1.647386
dprod 1425773 .BE630263 -1.65 0.100 -3.123783 2722243
deredit —.000040% .0000544 -0.75 0.454 —-.0001475 0000664
dinflation 2.3953591 1.786173 1.66 0.0%%8 -.554385 6.474206
dmoney —.01108&7 .0274214 -0.40 0.626 -.0650384 .042264%9
dapread H.36662%9 4 630536 1.14 o.247 —-3.74335 14 47721
rterm 4 3215813 2.143873 2.01 0.04% .O0B&3325 2.5452594
_cons —-.1514084% .80859487 -0.1% 0.g852 -1.743015 1.44015%8




Testing for Serial
Correlation/Autocorrelation
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MANEMNIETHMIO OF ECONOMICS

AGHNAN iy AND BUSINESS 3nd Assumption: No serial autocorrelation

cov(u;,u;)=0 The errors are linearly independent of one other

*Errors are uncorrelated with one another
*|f errors are not uncorrelated with one another, it would be stated
that they are autocorrelated or serially correlated.

ull, Graph | a4 B o

L -1 Mo

[ o |
=

Residuals

i
-t

—_—
L Ry

19285rm1 1290rm1 1995rm1 2000mA 2005m 2070mA 2015m
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RO e Testing for serial correlation

AOHNAON L AND BUSINESS

How detect autocorrelation??

From the estimation output a simple test is Durbin —\Watson Test

The Durbin- Watson
test statistic is 2.19, close to 2

. eatat dvataomn Durbin — Watson(DW) is a test for first order
autocorrelation.(tests the relationship between
Durbin-fztson d-statistic| 8, 324) = 2.165384 an error and its immediately previous value).
LU, + V,

u, =
H, : p = 0(No Autocorrelation)
H,: p

#= O(Autocorrelation)

DW =2(1- p)
Conditions for DW to be a valid Test
1. Existence of a constant term.

2. Non —stochastic regressors.
3. No lags of dependent variable.




_ o1koNomiKo | G ATHENS UNVERSITY Testing for serial correlation

AOHNAON ‘& AND BUSINESS

Another more robust test than DW is Breush — Godfrey Test

. eatat bgodfrey, lags (12)

Breusch-Godfrey LM test for autocorrelation

lzgz(p] chiz df Prob » chiz

12 25.5374 12 0.0108

H0- 1o serizl correlation Specify the number of lags equal to12.
There is no an obvious answer to this,
you can experiment on a range of
number. You can relate the number of
lags with the frequency of your data.
(for monthly data use 12, for quarterly

data 4, etc)

STATA Workshop, 2023
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Correction

Newey & West for both heteroskedasticity and autocorrelation

m(T) = floor[4(T/100)*°}

newey ermscfit ersand dprod deredit dinflation dmoney dapread rterm, lag(S)
Begression with Wewey-West standard errcrs Number of obkas = 324
maximmm lag: 5 F{i 7, 3lay = 14 .85
Prob *» F = 0.0000

Hewey-Hest

ermIcft Coef_ Std. Err. t Exlt] [35% Conf. Interwal]
ersandp 1.360448 1468806 9.26 0.000 1.0714¢% 1.645435
dprod -1.42577%8 .TE23381 -1.85 0.0&5 -2.8935%452 .0878528
deredit —.0000405 .00004%6 -0.82 0.414 -.0001381 .0000587
dinflation 2.95331 1.371365 1.50 0.134 -.59133252 6.83575
dmoney —.01108&7 0232303 -0.38 0.705 —-.0685585 .0464251
dspread 5.366625 4.46252 1.z0 0.230 -3.41337%8 14 14664
rterm 4.315813 2.248346 1.32 0.05& -.1073064 8.735%433
_cons -.1514086 .T402347 -0.20 0.238 -1.60782 1.305003

STATA Workshop, 2023
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Testing for Non- Normality

STATA Workshop, 2023
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Testing for Non- Normality

3 Statistics  User Window Help =] histogram - Histograms for continuous and categorical variables o S
il Twoway graph (scatter, line, etc.) Main [ifin | Weights | Density plots | Add plots | ¥ as | Xaxis [ Tiles [ Legend [ Overall [By |
Bar chart 338400203 3z
Data
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- (") Data are discrete
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~F 1.360448 -1E
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s o ol ey Testing for Non- Normality

AOHNAON L& AND BUSINESS

Null Hypothesis : Normality (Both Kurtosis and Skewness are
those of the normal distribution, Skewness =0 and Kurtosis =3

Skewness and Kurtosis Test : A variation of Jarque Bera test

. s8kteat reaid

Skewness/FKurtosis tests for Normality

joint

Variable Cbs FriSkewness) PriFurtosis) adj chiZ(Z) Probr»chiZ

resid ‘ 324 0.0000 0.0000 : 0.0000



Wommenommol R oo Testing for Non- Normality

AOHNAON Eb& AND BUSINESS

[\/Vhat to do if evidence of non-normality is found? }

*Central Limit Theory: The test statistics will asymptotically follow the appropriate
distribution even in the absence of error normality ; the sample mean converges to a
normal distribution.

*Financial/ Economic theory : One or two very extreme residuals cause a rejection of
normality assumption (outliers)

A plausible solution : Use of dummy variables

qenerzte byte FEB9SDUM =1 if Date==tn(1998m2) . replace FEBIGDWM = 0 if Date!=tm(1338m2)

328 missing values generated) 325 real changes made)

. generate byte FERO3DWM =1 if Date==tm(2003n2) . replace FEBO3DUM = 0 if Date!=tm(2003m2)

(325 misaing values generated) 1325 real changes made)
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Testing for Non- Normality

regress ermscft ersandp dprod deredit dinflation dmoney dapread rterm FEBIEDUM FEBOIDUM

Source 55 df M5 Humker of ohs = 324
Fi 5, 314 = 18 . 4%

Hodel 22092 .3985 9 2454 .710%% Probk * F 0.0000
Besiduzl 41747 6514 314 132 954431 B-sgquared = 0.3481
2d] B-sguared = 0.3273

Total 63840.0%03 323 137.647338 Root MSE = 11.531
ermacft Coef . Std. Err. t Ex|t| [95% Conf. Interwvall]
ersandp 1.401288 1431713 9.7% 0.000 1.11953%1 1. 6825584
dprod -1.333843 1.206715 -1.11 0.270 -3.708112 1.04042%6
deredit —-.0000355 00006596 -0.57 0.571 —-. 0001765 .0000%75
dinflation 3.51751 1. 375354 1.78 0.076 -.3631712 7.4041591
dmoney —-.021%3598 .0320873 -0.68 0.454 -.0851128 .0411532
dspread 5.35137%6 6.302128 0.85 0.396& -7.048362 17.75111
rterm 4 6501&% 2.291471 2.03 0.043 1415855 3.158748
FEBS2DUM -66.48132 11 60474 -5.73 0.000 -85.3142 -43 545844
FEBO3DUM -67.61324 11 58117 -5.84 0.000 -90.359974 -44 B2ZET4
_cons .2941248 .8262351 0.36 0.722 -1.331532 1.913782

STATA Workshop, 2023
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Testing for Non- Normality

User Window Help

Summaries, tables, and tests

Linear models and related
Binary outcomes

Ordinal outcomes
Categerical outcomes
Count outcomes

Exact statistics
Endogenous covariates
Sample-selection models
Multilevel mixed-effects models
Generalized linear models
Monparametric analysis
Time series

Multivariate time series

State-space models
Longitudinal/panel data

Survival analysis

Epidemiclogy and related
SEM (structural equation modeling)
Survey data analysis

Multiple imputation

3
4
k . )
3/FKurtosis tests for Normality
L joint
p dkewness] Pr(Eurtosis) adj chizi(z) ProbrchiZ
s 1.0000 0.0000 0.0000
k
k
ralues)
L
k
k
b 3/Furtosis tests for Normality
joint
. skewness) Pr(Eurtosis) adj chiZ(z) Prnb}chi%::::::
k
J.0000 0.0000 0.0000
4 .
Predictions, residuals, etc.
r Menlinear predictions
k . . L. .
Marginal means and predictive margins
/ Marginal effects
» Contrasts
Contrasts of margins I

=] predict - Prediction after estimation (=] |-l
Main | #in
" Mew varable name: New varable type:
N
| - () Standard emor of the prediction
(@ Residuals (squationdevel scores) () Standard emor of the forecast
() Standardized residuals () Standard emor of the residual
*) Studertized residuals ) COVRATIO
(7 Cook's distance ) DFITS
) Leverage *) Welsch distance
© Priyt <y < )
© Ei <y« )
2 Efy). v = max minfy, )
(") DFBETA for vaniable:
@ Q E [ 0K [ Cancel ][ Submi

| =y
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. gktest reaid new

Skewness/Eurtosis tests for Normality

joint

Varigble Chbs Fr(Skewness) Pr(Eurtosis) adj chiZ(Z) Prob>chil

324 0.0000 0.0000 : 0.0000

resid new

A long way for residuals to follow a normal distribution...

STATA Workshop, 2023
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Implicit assumption: explanatory variables not correlated/orthogonal with one
another.

How detect multicollinearity?? Two easy ways:
1. Use the correlation matrix of the explanatory variables

. correlate ergand dprod deoredit dinflation dmoney daspread rterm
(oba=324)

ersandp dprod deredit dinfla~n  dmoney dspread rterm

ersandp 1.0000
dprod -0.0253 1.0000
deredit 0.0364 0.1411 1.0000
dinflation -0.0038 -0.1243 0.0452 1.0000
dmoney 0.0241 -0.1301 -0.0117 -0.0%80 1.0000
dspread -0.1758 -0.085¢ 0.0153 -0.2248 0.213¢ 1.0000
rterm -0.0220 -0.0024 0.00%7 -0.0542 -0.0862 0.001e 1.0000




e ﬁ Testing for multicollinearity

 Problems if near Multicollinearity is present but ignored

1. R-squared will be high, but the individual coeff. will have high standard
errors, so that regression “looks good” as a whole, but the individual
variables are not significant.

Remark: Multicollinearity does not affect the value of R-squared in the
regression.

2. Regression becomes very sensitive to small changes in the specification;
add/remove an independent variable leads to large changes in the coeff.
values or significances of other variables.

3. Wide confidence intervals for the parameters; inappropriate results for
significance tests.



e m.. Testing for multicollinearity

« Solutions to the problem of multicollinearity

1. Use of ridge Regressions

2. Use of Principal Component Analysis.

3. Ignorance of multicollinearity if the model is statistically appropriate.
4. Drop one of the collinear variables
5

Transform the highly correlated variables into a ratio and include the
ratio and not the individual explanatory variables.

6. A sufficient history of data : longer run of data/ higher frequent
data/pooled data.

STATA Workshop, 2023




Testing for linear relationship
between Y and X
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T RSO Testing for linear relationship

MANEMIETHMIO | OF ECONOMICS

AGHNON ity ANO BUSINESS between Y and X

Linearity or not???

Ramsey RESET test : View — Stability Diagnostics —>Ramsey RESET Test

. eatat ovtest

iamsey BESET test using powers of the fitted wvalues of ermsoft H() y Llnearll:y

Ho: model has no omitted variables

Fi3, 313) = 0.70 HA INOFZ —Linearily
Prob > F = 0.5520

Thus, we cannot reject the null hypothesis that the model

has no omitted variables. In other words, we do not find

strong evidence that the chosen linear functional form of the
model is incorrect.



i
OIKONOMIKO g ATHENS UNIVERSITY

MANENMIETHMIO OF ECONOMICS

AOHNNON & AND BUSINESS

The end

STATA Workshop, 2023
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