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l. Introduction to EViews

*EViews Interface

*Types of Data based on EViews
»Unstructured/Undated Data
»Dated —Regular frequency Data
»Panel Balanced Data

ll. Empirical Example 1 : Unstructured/Undated 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 : Dated — Regular frequency Data

*Example of monthly returns for equity indices of G7 countries
Distribution parameters (covariance, correlation)

V. Empirical Example 3 : Transformations of data

« Example of simple and continuous compounding returns for ETE

V. Empirical Example 4: Correlation vs. Regression

« Example of simple returns of ETE and ATHEX
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VI. Classical Linear Regression Model Estimation

« Empirical Example 5 : CAPM model
» Model Estimation

»Hypothesis Testing

»Wald Test

»Multiple Hypothesis : the F -test

VII. Multiple Linear Regression Model Estimation

 Empirical Example 6 : 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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modeling financial data

Econometric Package Software
Package Supplier
‘ QMS Software

GAUSS Aptech Systems
LIMDEP Econometric Software
MATLAB The Mathworks
RATS Estima
SAS SAS Institute
SHAZAM Northwest Econometrics
SPLUS Insightful Corporation
SPSS SPSS
TSP TSP International

Source : Introductory Econometrics
for Finance, Chris Brooks
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1.0pen EViews from PC- lab
* Double Click on the EViews on the desktop of your pc

G T— T e =) |

\;I—:@ Edit Object View Proc Quick Options Window\ Help

y

/ 4
/ ;
Create theWWorkfile” You can find user
guides for E-views

“Command Window”
where you can 1

run E-Views commands

Welcome to EViews Path = c\uzers\thanos\documents = DB = none | WF = none !I
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2. Goto Fle —— New —— Workfile

* Workfile constitutes the main workspace in EViews
FA Eviews el [

| File | Edit Object View Proc Quick Options Window Help
MNew 2 Ctrl+M

Open > Database...
Save Ctrl+5 Program

Save As.., Text File

Close

Import 3
Export 4
Print Ctrl+P
Print Setup...

Bun... F10
Exit

Path = chusersithanosdocuments = DB = none | WF = none
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3. Workflle Create
Types of Data

l. Cross- sectional Data (Unstructured/Undated)

Data on one or more variables collected at a single point in time (i.e. Cross-section of stock returns
on the Athens Stock Exchange)

1. Time—Series Data (Dated—reqular frequency)
We need start & end date + frequency (i.e. Daily/ Weekly/Monthly/ Annually Returns on S&P500)
1. Panel Data (Balanced Panel)

Combination of I and Il. (i.e. Monthly prices of energy stocks over five years)

Workfile Create [

Date specificaton

[Dated — regular freguerncy
I_Instructured I_Iru:l.EltEd

Fregusermcy: [a!-.nr-lual il ]

Start date:
End date:

Waorkfile names {optonal)

WL

FPage:

[ L] o ] [ Camcel ]
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3.1 Unstructured/Undated Data

Type of Data (here Unstructured/Undated)

e

Workfile Create /

[ |

orkfile structure type

Data rangs
ey
Irregular Da and FPanel \
workfiles may be made from

Unstructured workfiles by later

Define the number of
specifying date andjfor other
identifier series.

observations of your sample

\ Define the name of your
D 0 workfile EViews Workshop, 2021
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3.2 Dated — Regular frequency Data

Define the frequency of the data

Type of Data (here Dated—Regular Frequency Data)

(i.e. annually, monthly, daily, etc.)

Ca T} catlcin
Freguency: [.ﬁ.nrlual

Workfile C r&ate

Jorkfile struchure type

~)

[Dated - regular frequency

Irregular anel
workfiles may be made from

Unstructured workfiles by later

specifying date andfor other

identifier series.

Define the Start and End date
of your sample

-

orkfile names [(optonal)
W

Page:

Define the name of your

- ” workfile EViews Workshop, 2021
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3.3 Balanced Panel Data

‘ Type of Data (here Balanced Panel Data) Define the frequency of the data (i.e. annually, monthly,
daily, etc.)

Waorkfile %eate ﬁ
\Z
Fanel i Her
Freguency: [.ﬁ.nnual )
o

Mumber of
cross sections:

arkfile structure type

[Balanced Fanel

Irregular Ga and Panel
workfiles may be made from
Unstructured workfiles by later
specifying date andfor aother
identifier series.

\

Define the name
of your workfile

Define Start - En@ date and the
number of cross ections

EViews Workshop, 2021
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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 txt file: example_1.txt

3. Define the type of the data : Unstructured/Undated Data

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

5. Close txt file

14 EViews Workshop, 2021
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6 . Open EViews from PC - lab

7. GO to File —— New —> Workfile

8. Set Workfile Structure Type : Unstructured/Undated

9. Set Data Range / Observations equal to 60

10. Set the name of your workfile WF . Example 1

-Set the Page Blank, as it is.

11. Click oK.

15 EViews Workshop, 2021
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Workfile Create

- |

Unstructured f Undated

Irregular Dated and Panel
workfiles may be made from
Unstructured workfiles by later
specifying date and/for other
identifier series,

Morkfile names (optional)
WF:

example_ 1|

Fage:

Data range

]

Cancel

16

EViews Workshop, 2021
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-

Workfile: EXAMPLE_1 - (c\users\thanos\documentshexample_1.wfl)

Wiew | Proc Objedt— Print | Sawve | Details+/- | | Show | Fetch | Store | Delete | Genr | Sample

Range: 160 — 60 obs Filter: *
: — B0 obs

(B]
kA resid

\
You can view the number of observations included
in the workfile

Every Workfile begins with an empty vector of coefficients “c” and
an empty series of residuals “resid”.

« +' Untitled | New Page /

D EViews Workshop, 2021
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12. Go to File —Import— Read

Find the txt file example 1.txt in the folder “empirical examples”

B e [E=R e
| File | Edit Object View Proc Quick Options Window Help
Mew [ 3
Open [ 3 Ldocumen&kmmp!e_l.wﬂ} - B X
Save Ctrl+5 IIShowlFetchIStorelDeletelGenrlSample]
Save As... Filter: *
Closze
3 Impaort from file...
Export 2 Eetch from DE...
Print Ctrl+P T5D File Import...
Print Setiapt DRI Basic Economics Database...
Run... F10
Exit

Path = chusers\thanos\docurments | DB = none | WF = exarmple_1

18 EViews Workshop, 2021
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You can either write “grade” or “17,

The order of the data are in a column setting

(the number of the variable _
We set 1, since we have one row

in this example equals to one)

of headers

ASCII Test Import ’ |3

am r series or Mumber if named in file

Rectangular file layout

grade - File laid out as rectangle
& T Rows Columns to skip: a
Rows to skip: (i}

Series headers Delimiters Comment character:

# of headers {induding names) before data: ‘ [l Trga_t multiple Mizcellaneous
delimiters as one
[ Quote with single ' not ™

Import sample []Tab [ Drop strings - don't make MA

Reset sample to: [ comma [ Mumbers in {..) are negative

i (] Current sample [ space [] Allow commas in numbers
) Warkfile range [] Alpha (A-Z) Currency:
(C] To end of range [ custom: Text for MA: MNA

Prewview - First 16K of file:

arade
13

: i
pis The number of observations equals to 60

54

] [

-~

| O

D 0 EViews Workshop, 2021
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13. Click OK

Empirical Example 1 - Unstructured/Undated Data (7)

The name of the workfile

iewS - [Workfile: _1 - [g\users\thanos\documentsiexample_1.
EVi [Workfile: EXAMPLE_1 - (2 \th o 1 ple_l.wfl}]

File Editm View Proc Quick Options Window Help

Range: 160 — 60 obs
Sample: 160 — 60 obs

Filter: *
< kA grade D

UiewIP'rocl Dbject] [PrintlSav&IDetailsﬂ-] [EhowIFetchIStnreI Deletel Genrl SEmpIe]

The variable “grade”

The page of the workfile. You can
rename it.

< +{ Untitled /) New Page /

Path = chusersithanos\documents | DB = none | WF = example_ 1

EEE—

EViews Workshop, 2021
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Empirical Example 1 - Unstructured/Undated Data (8)

14. Double Click on the variable “grade”
15. Go to View — Graph

*Select Basic type / Distribution / Kernel Density

Graph Options I — |
Option Pages Graph type Details
E' G:raph Type General: R dat
: ic type IS aw data
CliEes - [Elasjc graph -
-- Frame & Size R — - -
-- Axes & Scaling Spedific: IStribLbon: [KE"}EI Density v“Dptuns]
- Legend Line & Symbaol :!sggram Bol 1
N Bar istogram Polygon
Gra.lph Elements Spike Histogram Edge Polygon |
[+ Quick Fonts A FrerHHiston
: Area S ST ST SR 3
[+ Templates & Objects S \ Kernel Density
Theoretcal Distribution
Quantle - Quantile Empirical CDF
Boxplot Empirical Survivaor
Empirical Log Survivor
Empirical Quantile
Undo Page Edits [ QK ] [ Cancel ]
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We can visualize the shape of distribution

*Distinction between normal and non-normal distributions

e Eviews - [Series: GRADE Workfile: EXARMPLE_1:-Untitled?] [ [ [ ] |
File Edit O bject Wiews Proc Duick Opticons Wi o Help e 3
Viewl ProcI Dbjecl:l Froperties ] [ PrintI NameI Freeze] [De‘fault v] [ Cptions I SampleI Gean SheetI Stats IIdent]
GRADE
D24
D20
JO1E
="
= Roly b=y
)
[
JD0OE
D0
-OOG T T T T T T T T
10 (o] A0 20 30 <0 S0 S0 7o S0 =90 pielel 110 120
98 | 0.0203 Path = cousershthanoshdocuments OB = none WFE = example_ 1

The above diagram shows the probability density function (pdf) of the variable
“grade”. In a first view resembles the “normal distribution” with pdf function :

__ 1 1(X-pY
f(X)_O_ 2ﬂexp{ 2( ~ j}

However, we have to derive the basic distribution parameters.

D > EViews Workshop, 2021
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We can now define the basic distribution parameters
‘Mean: The expected value = ECX) =%in
-Standard deviation: A measure of spread s = \/nl_l[iz:,(x - E(X))Zj
Skewness: Measures the extent to which the distribution is not

symmetric ; , B 3
1, = E[X —E(X)] EEZLSX E(X) )

n<| sy(n-1)/n

»>If ;>0 the right tail is the longer

>If 1, <0 the left tail is the longer

>If ;=0 the distribution is normal 4
-Kurtosis : Measures the “thickness of the tails” #.=E[X —E(X)] = %g(%}
>If 1, >3 the distribution has long or thick tails (leptokurtic)

»>If  u, <3 the distribution has short or thin tails (platykurtic)

»If  u, =3 the distribution is normal

16. Go to View Descriptive Statistics and Tests — - Histogram and
Stats

_ 23 C VVUI[\\JIIUP, o
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A Eviews I —c

File Edit Object View Proc Quick Options Window Help
Workfile: EXAMPLE_1 - (c\usershthanoshdocumentsh example_1.wfl) - [BA x
[UiewlProcIDbject] [Print[SaveIDetails—j-] [ShowlFetchlstoreIDeletEIGeanSHmpIE]
Range: 160 — 60 obs = =
Sample: 1 60 — 60 obs b Series: GRADE Workfile: EXAMPLE_1:Untitled?, - = x
Bl c : : : -
et [VlewlPrc-cIDbjectIPrc-pertles] [PrlntINameIFreezE] [SampIEIGeanSheetIGraphIStatSII
A resid
-]
Series: GRADE
7 — — — Sample 1 80
Observations 80
& ] || I
| || | hMean 58 00000
= Median 58.50000
2 ] Maximum 27.00000
i i 132.00000
3 Std. Dew. 17.81068
Skewness 0.017825
=9 [ i FEAZDT
1 ]
Jargue-Bera 0.112491
a | Probability 0.24200
1 g T U | i | |
10 20 0 40 50 [=4] a 80 =0 100
“ r"'.l Untitled J Mew Page [ /
Path = cusers\thanos'@ocurments = DB = none  WF = example_ 1

e

'
Jarque-Bera: is a test statistic for testing whether the series are normally distributed.
Probability is the probability that Jarque-Bera statistic exceeds in absolute value the observed
value under the null hypothesis of a normal distribution. ;5 _ %(ﬂs 22 ;3)2 )

17. Close the above window —— Goto File — Save as...
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Alternative ways of importing data
« So far we have shown how to import data from a txt file

OIKONOMIKO @ ATHENS UNIVERSITY Empirical Example 1 - Unstructured/Undated Data

From xls file
1. Create the Workfile (Steps 1 to 11)
2. Goto File—Import — Read

The name of worksheet

of tﬁe xIs file

3. Select example 1.xls 7/
A=)

Excel Spreadsheset Import

Uppgerdeft data cell

Data order
@) By Observa tion - series in columns
By Series - series in rows
The number or the I, es for series or Mumber if named in file
name of ' EE—— The cell of xls file
variables - D | that the data begin.
(here we set the Wirite series names
Import sample
number) Reset sample to:
T ] Curren t sample
1 wWorkfile range
. ] Te end of range

[ Cancel ]
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A general way to import any types of files:

1. Create the Workfile (Steps 1 to 11)

2. Goto File—Import — Import from file
3. Select example 1.xIsx/example_1.xls/example.csv /etc..

26 EViews Workshop, 2021
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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 txt. file: example_2.txt

3. Define the type of the data : Dated - Regular frequency data

4. Close txt. file

28 EViews Workshop, 2021
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5. Open EViews from PC - lab

6. GO to File —— New —> Workfile

/. Set Workfile Structure Type : Dated - Regular frequency data

8. Set Start Date : 1980M01 - End Date: 2012M10

9. Set the name of your workfile WF : Example 2

-Set the Page Blank, as it is.

10. Click oK.

29 EViews Workshop, 2021
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Waorkfile Create I&'

orkfile structure type

Fregquency

[Dated -regular frequency -

Irregular Dated and Panel
workfiles may be made from
Unstructured workfiles by later
specfying date andfor ather
identifier series.

Start date: 1980M01

End date:

2012M10

rkfile names (optiona

W example 2

Page:

[ OK ] [ Cancel ]

30 EViews Workshop, 2021
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5 Workfile: EXAMPLE_2 - (ch\users\thanos\desktopheviews workshopiem... — [ X
|Viﬂ,|_lape-c-|ﬁﬁj?:—ct Frint Wl |ShnwlFet::h|StnrelDeletelGenrliample
/F-i'.ange: 19830M0O1 201 2M10 — 3294 obs Filter: *
\%mple:'maﬂhﬂﬂ‘l 20M12M10 — 394 ob

/@&

i

You can view the range of your sample
from 01/1980 — 10/2012

Every Workfile begins with an empty vector of coefficients “c” and

an empty series of residuals “resid”.

« +' Untitled / Mew Page /

D :: EViews Workshop, 2021
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11. Go to File —Import — Read

Find the xIsx file example_2.xlIsx in the folder “empirical examples”

k] EViews X
| File | Edit Object View Proc Quick Options Window Help
Mew 2
Open >
Save Ctrles desktopheviews workshophem... — B X
Save As... ShowlFetchIStorelDeletelGeanSample]
Close Filter: =
L2 Import from file...
Export » Fetch from DE...
Print Ctrl+P TI5D File Import...
Print Setupi DRI Basic Economics Database...
Run... F10
Exit

heviews workshophempirical_exampleshexample_

32 EViews Workshop, 2021
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You can either write the name of countries or We set 1, since we have one row
“7”,(the number of the variable in this example f head
equals to seven) Ol heaaers
ASCI Text Import — / =N

[
Naméjﬁjr series or Mumber if named in file [Jlata order Rectangular file layout

<\}1) L @ in Columns File laid out as rectangle
L ® in Rows Columns to skip: ]
Rows to skip: a
Series headers Delimiters Comment character:
# of headers {induding names) before dé [l Treat multiple Mizcellaneous
delimiters az one
[ Quote with single ' not ™
Import sample Tab []Drop strings - don't make MA
Reset sample to: [ comma [ IMumbers in {..) are negative
1580m01 2012m10 i (7] Current sample [ space [ ] Allow commas in numbers
/
) Warkfile range [] Alpha (A-Z) Currency:
Date Range O Toendofrange | | [ Custom: Text for NA: NA

Preview - First 16K of file:

Canada France (Germany Italy Japan LK s -

0.107062 -0.00756 0.0920030.1331450.0172410. 124239 0.0549539 |
0.085005-0.01008 -0.01118 0.016047 -0.05085 0.065802 -0.01175 .

40.19756 -0.14521 -0.1679 -0.11462 -0.01786 -0.13471 -0.08408

0.0241090.1173040.1151520.09745 0.0727270.0799760.047819

0.07/01920.04116 0.075133 0.059418 0.067/970.026508 0.0473046 Cancel

4

D :: EViews Workshop, 2021
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12. Click ok
wmkﬁle@wu_z (chusersithanos\desktopheviews workshopiem... — 0 X
Wiew ﬂr_g;_ﬂb}e:‘e Priat %a#e_ILW- Show | Fetch | Store | Delete | Genr | Sample
ange: 19830M01 2012M10 — 394 obs Filter: *
ple: 1980M01 2012M10 — 394 ob

kA france

k1 germany
ke italy

kA japan
kA resid
e LK
B us

The variables which corresponds
to the monthly returns of equity
indices of G7 countries

« +" Untitled /| New Page /

34
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13. Double Click on the variable “us”
14. Go to View —> Graph
*Select Basic type / Distribution / Kernel Density

Graph Options I — |

Option Pages

Graph type Details
=) Graph Type General: d
& Basic type Raw data
; < Le - [Elasjc agraph -
[#- Frame & Size R - -
- Axes & Scaling Specific: Distribution: [K:ernel Density "J[Dptmns]
- Legend Line & Symbaol :!sggram Fal 1
s Ear istogram Polygon
Graph Elements Spike Histogram Edge Polygon |
(- Quick Fonts Py \sear—Shifted-Histogram
- Templates & Objects S Kernel Densi

Theoretcal Distribution
Quantle - Quantile Emp!r!cal CDF

Boxplot Empirical Survivaor
Empirical Log Survivor
Empirical Quantile

Undo Page Edits [ QK ] [ Cancel ]

D s EViews Workshop, 2021
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We can visualize the shape of distribution

*Distinction between normal and non-normal distributions

i'IH @ Senes: US Workfile: EXAMPLE_2:Untitled®, - 0 X

|‘|.-"iew Proc | Object Prnpertiesl |P'rir1t Mame Freeze| |Default '-'| |Dptinn5 Sample | G

LIS

12

10 -

Dens ity

L
[
£n
-
£n
X
-
=
[
£n
=)
=
=
£n

.10 158 Al

36 EViews Workshop, 2021
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15. Go to View ——Descriptive Statistics and Tests —— Histogram and
Stats

Workfile: EXAMPLE_2 - (c\users\thanos\desktop\eviews workshophem... — B X

View | Proc | Object | | Print | Save | Details=/- | | Show | Fetch | Store | Delete | Genr | Sample

Range: 198001t Odctian 04 ol Cilde . & .
Sample: 19300 @ Series: US Workfile: EXAMPLE_Z2:Untitled’, - [ X
iew | Proc je roperties rin ame | Freeze ample | Genr eg rap ats
%EEHEGE W F Ohbject | P rt Print | M F 5 le | G Sheet | G h | Stats | I
ke france
b germany
kA italy
; 50 —
E]ap_an Series: US
kA resid B Sample 1980M01 201 210
% uk 10 Observations 294
Ls
) — [ ] Mean 0.010320
9 B Median 0.013808
— | Mazximum J.133844
21 = Minimum -0. 207500
Std. Dew. 0.044772
Skewness -0.842733
10 Kurtosis 4 970082
Jarque-Bera  90.34458
e e o L H+++1+ |Frobability 0.000000

=00 115 010 =005 Ll ) QLS a1a

1 "-, Untitled
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16. Select G7 — Right Click —— Open —— as Group

E EViews - [Workfile: EXAMPLE_2 - [chusers\thanos\desktopheviews workshopi\empirical_examplesiexample_1\example... E@lﬁ
File Edit Object Wiew Proc Quick Options Window Help

- X
ViewlPrncIDbject] [PrintlSa\relDetailsﬂ-] [ShnwlFetchIStnreIDelete[GeanSample]
Range: 19800M01 2012M10 — 384 obs Filter: *
Sample: 1980M01 2012M10 — 394 obs
(Bl c
kA canada
kA france
kA germany =
kA italy
%Jrzg?dﬂ Troe Chel+C as Equation...
KA uk Paste Ctrl+V as Eactor..
kA us o as VAR...
Paste Special...
as Systern...
Manage Links & Formulae.., as Multiple series

Eetch from DE...
Store to DE...
Object copy ...
Export to file...

Eename... F2

Delete

< !y Untitled | New Page /
Path = c\users\thanos\desktop'eviews workshoph\empirical_examplesiexarmple_1 | DE = none | WF = example_2
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Empirical Example 2- Dated — Reqular_frequency Data (12

17. Go to View — Descriptive Stats —— Common Sample

KA EViews - [Group: UNTITLED Workfile: EXAMPLE_2=Untitled\] o0
File Edit Object View Proc Quick Options Window Help _EmXx
ViewIPrncIDbjectl [PrinthameIFreezel [SEmpIeIEheetlStatSISpecl
CANADA | FRANCE | GERMANY | ITALY | JAPAN | UK | us |
Mean 0.010169 0.008416 0.010623 0.010318 0.007430 0.010861 0.010320 -
Median 0.012949 0.011775 0.014171 0.008435 0.006356 0.010889 0.013608
Maximum 0203308 0.193266 0.195477 0.273670 0270000 0.165011 0.133544
Minimum -0.265040 -0.206490 -0.227050 -0.231120 -0.174710 -0.212320 -0.207500
Std. Dew. 0.055967 0.061778 0.063929 0.075596 0.062955 0.054422 0.044772
Skewness -0.679251 -0.400445 -0.468282 0.180584 0.325484 -0.320072 -0.642733
Kurtosis 5.858667 3.988238 3.892682 3.668045 3.8077E4 4397018 4970092
Jargue-Bera 164 4540 26.56282 27 48205 9467934 17.66831 38. 76705 90.84466
Frobability 0.000000 0.000002 0.000001 0.008792 0.000145 0.000000 0.000000
Sum 4. 006600 3.710078 4185553 4065110 2927432 4 279060 4066203 =
Sum Sqg. Dev. 1.230854 1.498908 1.606153 2245890 1.557611 1.163852 0.F877E7
Observations 394 384 394 394 394 394 394
] [ 1] | ¥
| Path = chusersithanos\desktop'eviews workshop'empirical_sxamplesiexample_1 | DE = none | WF = example_2
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NMANENIETHMIO OF ECONOMICS

PO h s Empirical Example 2- Dated — Reqular_frequency Data (13

18. Go to View—— Covariance Analysis — Correlation

Covariance Analysis ' &@ EViews - [Group: UNTITLED Waorkfile: EXAMPLE_Z:Untitled\] =RAEE X
File Edit Object View Proc Quick Options Window Help _MmX
Statistics Partial analysls ViewIProcIObject] [Print]NameIFreeze] [SampIeISheetIStatsISpec]
Meth@}' ) ,] Series or groups for conditioning {optonal): Correlation
CAMADA | FRANCE | GERMANY | TALY | JaPan | UK [ us [
Fe ) [ Number of CANADA 1.000000 0.561858 0.577260 0.492856 0.380999 0.632052 0.776469 .
ouariance UMDEr OF cases FRANCE 0.561858 1.000000 0789348 0.594049 0.392529 0.652259 0.618697
< Correlation [ Mumber of obs. GERMANY | 0.577260 0.789348 1.000000 0.636299 0.449335 0.691563 0.623522
& o [ sum of weights Onti ITALY 0.492856 0.594049 0.636299 1.000000 0.397360 0.557282 0.452474
[ t-statisti R JAPAN 0.380999 0.392529 0.449335 0.397360 1.000000 0.476390 0.374289
-Statstc \Weighting: [None v] UK 0.682052 0.652259 0.691563 0.557282 0.476990 1.000000 0.683879
[ Probability [t ] =0 gntng: us 0.776469 0.618697 0.623522 0.452474 0.374289 0.683879 1.000000
Layout: ISpreadsheet -
[7]d.f. corrected covariances
Sample
1980m01 2012m 10 —
Saved results
Balanced sample (listwise deletion) basename:
[ Ok ] [ Cancel 2
4 I 3
Path = c\users\thanos\desktop'eviews kshophempirical _ ples) plel DB =none WF=eample2

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 p=
JV ar(X)Var(Y)

19 . Close the above window —— Goto File — >Save as...

D o EViews Workshop, 2021
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From xls file
1. Create the Workfile (Steps 1 to 11)

2. Goto File —Import — Read

3. Select example 2.xls

- Excel Spreadsheet Import

\:;"'jﬁ ATHENS UNIVERSITY . .
Empirical Example 2- Dated — Reqular_frequency Data (14)

The name of worksheet of
the xls file

/e

) By Series - series in rows

Mames for series or Mumber if named in file

e

The number or the

name of Import sample
Reset sample to:
variables 1930m01 2012m 10 “ O Cument samle
1 Workfile range

(here we set the ™ [ Toend ofrange

Excel 5+ shaé: name

Data order Lpperdeft data cell
i@ By Obserwvation - series in columns
equity_indices

Write series names

Wrrite date fobs

Views date format

1|he cell of xls file
hat the data begin

Ok

number)
|

EE——

EViews Workshop, 2021
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AOHNON .& AND BUSINESS

1.Go to folder Example_3— Double click on Example 3.wfl (eviews
workfile)

* We present the price of ETE from 01/1988 — 10/2012 (Source : DataStream)

Boer 407 T i

File Edit Object View Proc Quick Options Window Help

Waorkfile: UNTITLED - B x

[ViewlProcIDbjectl [Print[Sava[Details—.j-] [ShowIFetchIStcure[DeletelGeanSample]

Range: 1988M012012M10 — 298 obs Filter: *
Sample: 1988M01 2012M10 — 298 obs

kA resid

Shows the price of ETE from 01/1988|— 10/2012

« +' Untitled | New Page /

Path = c\users\thanos\desktop\eviews workshopiempirical_examplesiexample 1 = DB = none = WF = untitled
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AOHNON h AND BUSINESS

On the command window type genr simple_ret _ete = (ete/ete(-1) - 1)

' b Eviews

d

uick Options Window Help

genr simple_ret_ete = (etelete(-1}- 1)

—

[Uiewl Prncl Dbject] [Print[Sav&lDetailsﬂ-] [ShnwlFetchIEtoreI Deletel Genrl 53mp|e]

Range: 1988M01 2012M10 — 293 obs Filter: *
Sample: 1983M01 2012M10 — 283 obs

Bl

kA ete

kA resid

simple_ret_ete

Simple return of ETE :

R—=ta g
t
H Path = c\users\thanos'desktop'eviews workshop\empirical_examples\example 1 | DB = none = WF = untitled
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AOHNON

On the command window type genr cont ret ete = |log(ete/ete(-1))

[ B Eviews =HECIN X |
File Edit Object WView Proc QuiQ/C}ptions Window Help
genr cont_ret_ete = log(etelete(-1})
[(51] workfile: UNTITLED - = x
[ViewIProcIDbject] [PrintlSa\reIDetailSh"-] [ShowlFetchIStoreIDeleteIGeanSample]
Range: 1988M01 2012M10 — 298 obs Filter: *
Sample: 1988M01 2012M10 — 298 obs
B
(A cant_ret_ste
BA ete
BA resid
A simple_ret_ete
Continuous compounding
t
] r"'-, Untitled ,ﬂ,r Mew Paqe,-'[
Path = c\usersithanos\desktopheviews workshoplempirical_examplesiexample .l = DB = none | WF = untitled

EViews Workshop, 2021
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NANENIETHMIO OF ECONOMICS Empirical Example 3: Transformation of data (4)

AOHNON h 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. Z w R,
p i

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

46 EViews Workshop, 2021
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e 4 ol e Empirical Example 4: Correlation vs. Regression(1)

AOHNAON ‘3& AND BUSINESS
1.Go to folder Example 4 —Double click on Example 4.wfl (eviews
workfile)
* We present the simple returns of ETE and ATHEX from 02/1988 — 10/2012 (Source :
DataStream)
[ Workfile: EXAMPLE_4 - (c\usershthanos\desktop example_4.wfl) - |\ x

View | Proc | Object | | Print | 5ave | Details /- | | Show | Fetch | 5tore | Delete | Genr | Sample

Fange: 1988M0O2 2012M10 — 297 obs Filter: =
| sartpe 1986M02 2012M10 — 287 obs

kA resid

Simple Returns of ATHEX

Simple Returns of ETE

« +' Untitled / Mew Page /

- EViews Workshop, 2021
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8
AOHNON & AND BUSINESS

2.Select athex & ete—  right click—— open——> as group

Workfile: EXAMPLE_4 - (ci\users\thanos\desktopiexample_4.wfl) N

View | Proc | Object | | Print | Save | Details+/-| | Show | Fetch | Store | Delete | Genr | Sample

Range: 1988M02 2012M10 — 297 obs Filter: *
Sample: 1988M02 2012M10 — 297 obs

Eo -

A ete .
A resid Copy ChrleC as Equation
Paste Chrl+V as Factor...
as VAR...

Paste Special...
as Systemn...
Manage Links & Formulae...

Fetch from DE...
Store to DE...

as Multiple sernes

Object copy ...
Export to file...

Bename... Fz2

Delete

« +' Untitled /| Mew Page /
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3. Define the correlation : View — Covariance Analysis —— Correlation

Workfile: EXAMPLE 4 - (c\users\thanos\desktop\example_4.wfl) -BX
[ViewlProclObjectl [PrintlSavelDetai\sw‘-l IShowlFetchlStorelDeIetelGenrlSamplel Covariance Analysis ' o
Range: 1988M02 2012M10 - 2 ; lnk: L )
Sample: 19881102 2012410 — 2 @ Group: UNTITLED Workfile: EXAMPLE 4::Untitledh, - Statistics Partial analysis
i athex Vi lProchbjectl [PrinthamelFreezel lDdauh '] SortlTransposelEditﬂ'-lSmp| Method: [Ordinar}' - Series or groups for conditioning (optional):
% :le Group Members U?SEEE‘ ‘
@ resic Spreadsheet e it ariance [ Mumber of cases
Il (¥] Correlatio [ Mumber of obs.
Dated Data Table 034248 - .
079490 [15um of weights Options
Graph.. 00129 [ t-statistic : ’
-~ - Weighting: Mane 7
S lo73s52 [ Probability [t | =0
‘ - 043227
Covariance Analysi 050730 Layout: [Spreadsheet -
N-Way Tabulatian... 118508 ["]d.f. corrected covariances
: 055641
Tests of Equality.. Sample
b 009175 i -
Principal Components.. 039570 1938m02 2012m 10 —
018249
Correlogram (1] .. 020541 - _ Saved results
Crass Correlation (2) .. 021117 Balanced sample (liztwise deletion) basename:
. - 152643
<+ Untitled ; NewP Long-run Covariance...
" ’ 001044
Unit Root Test.., 127291 Y [ QK l ’ Cancel
"nintenratinn Tect 3 | mn ' [l _
[G] Group: UNTITLED Workfile: EXAMPLE_4:Untitled™, - B x

[‘ufiewIProcI C}bject] [Printl NameIFreeZe] [SEmpleI Shee-tIStatsISpec]

Correlation

ATHEX |~ ETE | |

ATHEX wiaTuTaTags] \ 0.897482) -
ETE 0.897482 By

1l

= EViews Workshop, 2021
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* The correlation coefficient is a measure of linear association between two
variables. Values of the correlation coefficient are always between -1 and +1.

« A correlation coefficient of +1 indicates that two variables are perfectly related
In a positive linear sense,

« A correlation coefficient of -1 indicates that two variables are perfectly related
in a negative linear sense,

« A correlation coefficient of O indicates that there is no linear relationship
between the two variables.

 Itis NOt implied that changes in one variable causes changes in the other
variable and vice versa.

« Correlation shows an evidence for a linear relationship between two variables.

EViews Workshop, 2021
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4. Scatter plot : Follow step 2 —— View —— Scatter

Scatter plot shows the quantitative relationship between two sets of data.

| Group: UNTITLED Workfile: EXAMPLE_4:Untitled?, - B X
i P'rc-cIDbject] [PrintINameIFreeze] [De-fault '-'] [Sc-rtlTranspcuseIE::Iit+.."-ISmpI

obs ] ATHEX | ETE |
1988M Graph Options
1988M0O.
1988M Option Pages Graph type T
A Easic t}'T_'PE' - - aw data
[+ Frame& & Size asic graph / ] o -
- Axes & Scaling it Fit lines: [None v][@jhons]
18988M0D! : ;
L - Legend Line & Symbol .
_ 1938M1! - Graph Elements Bar GEE LT 2 [Nune v]
_ 1988M1 - Quick Fonts i‘;‘":: E—
_198aM1. [+~ Templates & Objects Area Band CRE
189859M0O ) ; )
= Mixed with Lines
Dot Plot
Error Bar
< Higttonw{Cpen-Close
Eﬂﬁ" Area
Fie
Distribution
Quantle - Quantile
Boxplot
Seasonal Graph
[ Undo Page Edits ] Ik ] [ Cancel ]

EViews Workshop, 2021
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[E] Group: UNTITLED Workfile: EXAMPLE_4:Untitled', - [ x

[View[ProcID-bject] [Print[NameIFreeze] [De*fauh: v] [C}ptionslPosition[SampleISh

s - If a scatter diagram
=7 - shows a linear

N o relationship, as in our
. ° case, we would like to

review the overall
pattern by drawing a
line on the scatter

oe 52 o2 oo o2 o2 o8 o= 10 1= diagram.

SATHEX

oo

5. Scatter plot : Go back to Graph and select Regression Line

Graph Options &I
Option Pages
= = Graph type Details
= Graph Type General:
Frame & Size [Basic graph = ]
__ Axes & Scaling Specific: Fit lines: [Regression Lire ) - ][Options]
- Legend Line & Symbaol . .
B Graph Elements Bar Axis borders: [None i ]
-- Quick Fonts Spike
: . area Single graph
[+l Templates & Objects Area Band —
Mixed with Lines
Dot Plot
Error Bar
High-Low {(Open-Close
Scatter
XY Line
X Area
Pie
Distribution
Quantle - Quantile
Boxplot
Seasonal Graph
Undo Page Edits [ KD ] [ Cancel ] 1
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AOHNON i AND BUSINESS
(6] Group: UNTITLED Workfile: EXAMPLE_4:Untitled\, - B X
[UiewlPrncIDhject] [PrintINamelFreeze] ’Da‘fauh v] [DptinnslPnsitinnliample[Sh We need a formal Way to draw an optimal line that

will be set as close to the points as possible .
Based on the least square method we can
define the least squares regression line of
Y (here ete) on X (here athex) :

ETE

Y =a+bX +error
ETE =a+bATHEX +error

where a: the intercept and b :slope

-3 T T T T T T T T
06 -04 -02 00 02 04 08 08 10 12

ATHEX

*In regression, variations in ATHEX cause changes in ETE
*Regression describes the relationship between a given variable and one (simple regression)
or more other variables

Regression as a tool is more flexible and powerful

than correlation

D - EViews Workshop, 2021
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6. How to run a regression : Quick —— Estimate Equation

[ RA Eviews . o o5 S|

File Edit Object View Prgc | Quick | Oytions Window Help
ple..

Generate Series...

=] Workfile: EX Show .. ba\courses\2012\for... - B X

T T Graph ...
Obj =t ) . tchIStore]DeletelGeanSamplel
Range: 1oggl Pty Group (Edit Series) Filter: *
Sample: 1988k

A ath Series Statistics v

athex

[Elc Group Statistics »

G e
Estimate YAR...

l r\ UntitledJ{ New Page/

EViews Workshop, 2021
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OIKONOMIKO .'g ATHENS UNIVERSITY

7. Equation Estimation ETE =a+DbATHEX +error

ete: dependent variable
C : constant term

athex :independent variable
. ]

[ Equation Estimation

Spedfication | Options

J Equation specification
Dependent variable followed by lis aressors induding ARMA
/E‘ETTDL‘EHM,ER an explistequation like ¥=c{1)+c(2)*X.
L ~

\\

\

Estimation setlings

,—@east Squares (MLS and ARM -
'
OLS Regression =

i o [ awpo ]

D 6 EViews Workshop, 2021
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Empirical Example 4: Correlation vs. Regression(10)

8. Equation Estimation ETE :@+ THEX +error

/

[=] Equation: UNTITLED Waorkfile: EKAMPLE_#::UntitFena/ / - [ X

[‘u"iewl F-‘rcucl Dl::lject] [ Printl Namel Freeze] [Estimatel F)z/recastLﬁats I Resids ]
Cependent Wariable: ETE H othesis Testin
Method: Least Squares yp g
Crate: 11/08M12 Time: 13:51 Critical value approach

Sample: 1988M02 2012M10
Included cobservations: 297

Variable Coefficie St/(Errnr t—StatistiC/Pﬁ
g = p-value approach
C 0.002642 0.594951
ATHEX 0.015354 G&ISDDS
@ﬁgy 02805474 Mean dependent var 0.009689
Adjusied R-squared 0.804814 S.D. dependentwvar 0102673
S.E. ofregression 0.0453262 Akaike info criterion -3.341527
Sum squared resid 0.607052 Schwarz criterion -32.316653
Log likelinood 498 2168 Hannan-2uinn criter. -3.331569
F-statistic 1221.506 Durbin-Watson stat 2099498
FProb(F-statistic) 0000000

EViews Workshop, 2021
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Microsoft stock and S&P 500 Index

1. Import the “empirical_example5.xIs” file
« Monthly RI for Microsoft and S&P500 and T-bill rate for 29/01/21988- 31/10/2012

2. Calculate the log returns for Microsoft and the S&P 500 and the monthly T-
bill3m

*Use the genr in the command window

Workfile: EXAMPLES - (chusershthanoshdesktoph eviews workshopiemp... — B X

["u‘iewIProcIDbject] [PrintISavE[Details—;’—] [ShowIFetchIStorEIDeletEIGeanSEmpIE]

Range: 1988M01 2012M10 — 298 obs Filter: =
Sample: 1988M01 2012M10 — 298 obs

[E]lc

A microsoft
A resid

B sps00
A thill2m

El rl"-l Untitled J{ Mew Page J-'[
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Empirical Example 5:CLR

EViews
ions  Add-ins Window Help

ile Edit Object WView Proc Cuick

genr rmicrosoft =log{micrasoft/microsoft(-1))
genr rsps500 = log(sp500/sp500(-11)

genr rtbill = thil3md 100012

genr e_rsp500 = rsps00-rtbkill

genr e_rmicraosoft = rmicrosoft-ribill

-

Waorkfile: EMPIRICAL_BEXAMPLES - (chusers\asakkashdocume... — B X

[‘u"iewl P'r::u::l Dbject] [S-EI'H'EI Freezel D-etails+.."—] [Ehnwl Fetch I Stc-rel Deletel Genrl Sample]

Range: 19838M071 Z012ZM10 — 298 obs Filter: *
Sample: 19838M01 Z2012Z2ZM10 — 293 obs Crder: Mame

C
e_rmicrosoft
e_rsps00
microsoft
resid
rmicrosoft
rep500

rtkill

sp500
till2m

BRIDRIRRIRISRIE
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3. Do the Scatter Plot

] (6] Group: UNTITLED Workfile: EMPIRICAL_EXAMPLES:Empirical_example5\ - 8 X
i [UiewIPrncIDbject][PrintINameIFreeze] Default L [DptinnslPnsitinnlSampleliheetlitatslipec]
4
|_
L
O
o
)
il
o
=
|:.‘:I
L
-4
o]
-3 T T T T T T T
-20 -16 -12 -085 -04 00 04 038 A2
E RSPS00
1988M01 ] i i 2012m10

D <! EViews Workshop, 2021
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3. Estimate the CAPM equation : (RMicrosoﬁ —I; )t = 05+,3(RM — I )t U,

* Quick —— Estimate Equation

Eguation Estimation |—

Spedfication | Optons |

Equation specfication

iable followed by list of regressors induding ARMA
and POL terms, OF an explicit equation like ¥ =co{ 1) +c{Z)=xX.

e_rmicrosoft c e_rsp SIIIIIJ

Estimaton settings

Me [LS - Least Squares (MLS and ARMA) - |

Sample:  jozzmM01 2012M10

]

o< J[ Aweo ]

D ¢ EViews Workshop, 2021
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Assumptions underlying the CLR model

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

var(u,) = o’ 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, ~N(@©,0%)  The errors are normally distributed (Normality)

63 EViews Workshop, 2021
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(=] Equation: UNTITLED Workfile: EMPIRICAL_EXAMPLE..

A O

Empirical Example 5:CLR

= 0 X
[UiewIP'rcucIDbject] [PrinthameIFreeze] [Estimate[FnrecastlStatisesids]
Dependent Variable: E_RMICROS0OFT
Method: Least Squares
Date: 111315 Time: 14:54
Sample (adjusted): 1988M02 2012M10
Included observations: 297 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.

C 000663 1.451431 01477
E_RSP500 ; 19 05816 11.82 ;

R-squared 0.321627 Mean depe
Adjusted R-squared 0.319327 3.D. dependent
S.E. of regression 00758346 Akaike info criterian
Sum squared resid 1.810V 4% Schwarz criterion

Log likelihood
F-statistic
Prob(F-statistic)

3350345
139.8439
0.0000p0

nan-Cluinn criter.
Ciurbi atsaon stat

-2 248650
223776

The beta coefficient (the s

. COV( EXCRyicrosort » E CRSPSOO)
Var ( ExcRspsm\)

pe coefficient) estimate is 1.25

\

Any set of (X,Y) are specific to the sample used
in their estimation. It would be desirable to have
an idea of how reliable/ precise these estimates
are. Thus we need an estimate given by the
standard error.

The standard error
SE(;)
The standard error

SE [,3‘)

The a coefficient estimate is 0.006

) — BE(X)

Standard error of regression (or Root Mean Square error) s— /j2<1 ZUA?
N— A3

Measures the standard deviation of Y around the estimated regression line

D ¢
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Empirical Example 5:CLR

An other way...

* Quick ——> Estimate Equation

Equation Estimation — "

Specification | Options

o (=] File Edit Object View Proc Quick Options Add-ins Window Help

Equation spedfication

Dependent uarlable falleln ed by list of regressors induding ARMA
st-equation like ¥ =c(1) +c(Z)*X.

(dlog(microsoft)+thill) ¢ (dlog(sp500) - rtbill) -

Estimatioy i
Method: [LS - Least Squares (NLS and ARMA}) T]
Sample:

1983m01 2012m10 -

Yiew [Proc| Object | | Print | Name | Freeze | | Estimate | Forecast | 5tats | Resids
Dependent Variable: DLOG(MICROSOFT-RTBILL
Method: Least Squares
Date: 111315 Time: 14:57
Fample (adjusted): 1988M02 2012010
Included observations: 297 after adjustments

Variable Coefiicient Std. Error t-Statistic Frob.

C 0.006634  0.004571 1.451431 0.1477

DLOGISPR00-RTBILL  1.251419 0105816  11.82641 0.0000
R-squared 0.321627 Mean dependentvar 0.012261
Adjusted R-squared 0.319327 5.D. dependentvar 0.094962
3.E. of regression 0.078346 Akaike info criterion -2.248650
Sum squared resid 1.810743  Schwarz criterion -2.223776
Log likelihood 335.8245 Hannan-Cuinn criter. -2.238692
F-statistic 139.8638 Durbin-Watson stat 2ATRTTT
Prob(F-statistic) 0.000000
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AOHNON ‘L AND BUSINESS

4.1. Hypothesis Testing — Critical value approach

Two —sided Test
. _ o a—a We do not reject the Null
H 0~ 0= O teststatistic = — 7\ | Hypothesis for a; thus a is

SE|a insignificant

H A "o F O Critical value approach

a = 5% significance level We reject the Null

test statistic = M Hypothesis for b ; thus b is

N

SE IB significant

H,: =0
H,:8+#0

(=] Equation: UNTITLED Workfile: EMPIRICAL_EXAMPUE.. - & Xx

[Viewl ProcIDbject] [Printhame I Freeze] [EstimatelForecastlstatslllesids]

Dependent Variable: E_ RMICROSOFT
Method: Least Squares

Date: 111215 Time: 14:54

Sample (adjusted): 1988M02 2012M10
Included cbservations: 297 after adjustments

Variable Coeflicient Std. Error t—StaB&tic Prob,

C 0.006634 0.004571 4514 2 oA47T7T
E_RSP500 1.2514719 0.105816 11.82641 0.0000
R-squared 0221627 Mean dependent var 0012261
Adjusted R-squared 0219327 S.0D. dependent var 0094952
S.E. of regression 0078346 Akaike info criterion -2 248650
Sum squared resid 1.810743 Schwarz criterion -2 223776
Log likelinood 335.9245 Hannan-Cuinn criter. -2 238692
F-statistic 129.8629 Durbin-Watson stat 2ATETTT

Prob(F-statistic) 0.000000
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4.2. Hypothesis Testing — Confidence interval approach

Two —sided Test (-0.002,0.014)
H O A A We do not reject the Null
Q= . _ .
0 ) Hypothesis for a ; thus a is
ai tCFItSE (a D . .
H "o % O Confidence interval approach Insignificant, since O lies
A within confidence interval

a = 5% significance level
(1.05,1.45)

H 0 : ﬂ =0 ﬂi l:critSE(ﬂ) We reject the Null

H A - 'B -+ O Hypothesis for b ; thus b is

significant, since 0 does not
(=] Equation: UNMTITLED Workfile: EMPIRICAL_EXAMPLE.. — & X

[ViewIProcIObject] [PrintINameIFreeze] [EstimatelForecast[Stats[Resids] Ile Wlthln Confldence |nterval

Dependent Variable: E_ RMICROSOFT
Method: Least Squares

Date: 111315 Time: 14:54

Sample (adjusted): 1988M0O2 2012ZM10
Included observations: 297 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
c 0006634 0004571 1451431 0.1477
E_RSP500 1.251419 0105816 11.82641 00000
R-squared 0321627 Mean dependent var 0012261
Adjusted R-squared 0319327 S.D. dependent var 0.094952
S.E. of regression 0.078346 Akaike info criterion -2.248650
Sum squared resid 1.810742 Schwarz criterion -2 223776
Log likelinood 335.9245 Hannan-Ciuinn criter. -2 238692
F-statistic 139.86329 Curbin-Watson stat 2AFSTTFT
Prob({F-statistic) 0000000

D ¢ EViews Workshop, 2021



OIKONOMIKO . ATHENS UNIVERSITY

NANEMNIETHMIO OF ECONOMICS Emp|r|CaI Example 5:CLR

AOHNON ‘L AND BUSINESS

4.3. Hypothesis Testing — p-value approach

Two —sided Test

p-value is termed as the

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

H A o + O P-value approach hypothesis.

Is the largest significance level at which we fail to reject
H 0 - ﬂ =0 a = 5% significance level the null hypothesis.
H,:8+#0

[=] Equation: UNTITLED Workfile: EMPIRICAL_EXAMPLE.. — & 2

[ViewIPrcucI C}bject] [Prir‘lt] NameIFreeze] [EstimateIForecastIStatsIResids]

Drependaent Wariable: E_ RMICRO=SOFT
Method: Least Squares

Crate: 111215 Time: 14:54

Sample (adjusted): 1928M0O2 2012M10
Included observations: 297 after adjustments

Wariable Coefficient Std. Errar -Statistic FPro.
L= o.oO05524 0004571 1. 4514321 0. 1477
E_R=EFP500 1. 251419 o 105216 11.82641 O o000
R-squared 0321627 Mean dependaent var 0012261
Adjusted R-sguared 0219227 S . dependent var 0094952
S E. ofregression 0078246 Akaike info criterion -2 248650
Sum squared resid 1.810743 Schwarz criterion -2 PFAIFTTE
Log likelinood 235 9245 Hannan-C2uinn criter. -2 238692
F-statistic 129.8639 Curbin-YWatson stat 2AFSFFF
Prob(F-statistic) 0. 000000

- EViews Workshop, 2021
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nANEﬂ:\};THHNMnl: & ;JLIDECB?J':I?;;? Em p I rlcal Exam p I e 5. CL R

5.Suppose now we want to test the null hypothesis
that

H,: =1
H,:=1

5.1 Go to View —> Coefficient Diagnostics —> Wald Test Coefficient Restrictions
A EViews - [Equation: UNTITLED  Worfile: EXAMPLES:Untitied] W8 —-— ﬂ SpECiﬁC-Elﬂﬂﬂ 1 ﬁ

[Z) File Edit Object View Proc Quick Options Window Help

([l{i;ﬂleclObject] [PrinthameIFreezel [EstimatelForecastlStatisesids]
Representations T
Estimation Qutput TE-'EI: -l-!'rpE_.-
Actual Fitted, Residual )
ARMA Structure... Jstments | Linear expressions are equal b |
Gradients and Derivatives  *}  gig gy t-Statistic Prob.
Covariance Matrix L.
0.005057 0332378  0.7401 Coefficient:
seffi i » Scaled Coefficients
Residual Diagnostics » Confidence Intervals.., rfL[turEE - [ Md ]
Stability Diagnostics » Confidence Ellipse...
Variance Inflation Factors
Label - H . . ' 4
UG TRETTTOUT TITHUZ: Coefficient Variance Decomposition Unear E!.‘.IIIJI'E-'EEII]I'I . |E2".EII'I'I|:l|E-'S;
F-statistic 101.515¢
Prob(F-statistic) 0.00000¢ futures=1
Trefificod Ratio..,
Redundant Variables Test - Likelihood Ratio...
Factor Breakpoint Test..,
Fis
_ hHJ I:Il{ EEHEEI
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Empirical Example 5:CLR

[=] File Edit Object View Proc Quick Options Add-ins Window

[UiewIP'mcl Dbject] [PrinthameI Freeze] [Estimate[FnrecastlEtatsIResids]

Wald Test N

Coeffident restrictions separated by commas

Wald Test:
Equation: Untitled

\iz]mj - Test Statistic WYalue df Probability
< tetatistic 2 376007 295 0.0181

A F-statistic 5.045472 (1, 295) 0061
Chi-square H.645412 1 0.01V5
Examples ‘
c(n=0, c@=27c4\ | ok || caneel Null Hypothesis: C(2)=1
Mull Hypothesis Summary:
\ Mormalized Restriction (= 0) Yalue Std. Err.\
-1+ C(2) 0.251419 D.1DEE1E\

c(2) denotes the beta coeff. .

Restrictions are linear in coefficients.

We reject the Null Hypothesis

UF-statistic and X-square statistic are identical since we are testing
a hypothesis about only one parameter

D EViews Workshop, 2021



:‘:i’.‘ L[] [ ]
Moo Sl e Empirical Example 5:CLR
AOHNAON h AND BUSINESS

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

Z ~tr_
¢ — statictic < FRSSZURSS Tk 00 4o 7
SHAHEHE = T RS S m e ~ F(1,T — k)

*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

D ! EViews Workshop, 2021
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Empirical Example 5:CLR

[=] Equation: UNTITLED Workfile: EMPIRICAL_EXAMPLE.. — &= 3

[View] ProcIDbject] [PrintINameIFreeze] [EstimateIForecastI Stats[Resids]

Dependent Variable: E_ RMICROSOFT
Method: Least Squares

Date: 11/M12/15 Time: 14:54

Sample (adjusted): 19283M02 2012M-10
Included observations: 297 after adjustmeaents

Wariable Coefficient Std. Error t-Statistic Frob.
L 0.006624 0004571 1. 451421 01477
E_RSPS500 1.251419 O0.105816 11.82641 00000

R-squared 03216827 Mean dependent var

Adjusted R-sguared 0.319227 S.0D. dependent var 952
S.E. ofregression D.O7FE=246 Akaike info criterion 22483650
Sum squared resid 18107432 Schwarz criteri -2 ZFEATTE

L) Hannanz n criter. -2.238692

_—+—tog likelihood

H,: =0

H,:8+0

We reject the Null Hypothesis for
levels of significance 1%, 5% and
10%, since p-value of F — statistic is
0.000. In this case F-test statistic
Is equal to the square of the slope t-stat

F-statistic ‘139:8539 -Watson stat 2 ATFEFFTF
Probi{F-=tatistic) 0. 0000
—]
- [=] File Edit Object WView Proc Quick Options Add-ins
; [ViewIProcIObject] [PrintINameIFreeze] [EstimatelForecastlStatsIRe
Sy
Wald Test Lth 7

Wald Test:
Equation: Untitled

Test Statistic Value df Probability

Cl1)=1,0(2)=1 .
rstatistic 2382168 (2,285, — 0.0000

Chi-square 47643 37 2 0.0000

Mull Hypothesis: C{1)=1,C(2)=1
Mull Hypothesis Summary:

Examples Mormalized Restriction (= 0) Value Std. Err.
C(1)=0, c3)=27c(4 [ OK l l Cancel I e _0.993366  0.004571
A+ c(2) 0.251419  0.105816

Restrictions are linear in coeflicients.

H,:a=1
H,:a#1

10%.

and
or

£ =1
p#1

We reject the joint Null Hypothesis for
levels of significance 1%, 5% and

UThe F-version is adjusted for small sample bias and should be used when the regression is estimated

using a small sample

D
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APT model : Microsoft stock - Market + Macroeconomic and financial variables

1. Open “empirical_example6” eviews workfile

» Monthly RI for Microsoft and S&P500,T-bill rate CPI, money supply, industrial
production, corporate bond yields with rates AAA and BAA, yield of US Treasury
Bond10y for 29/01/21988- 31/10/2012

2. Calculate the log returns for Microsoft and the S&P 500 and the monthly T-
bill3m as well as the changes in macroeconomic variables

E= wiorkfile: EXAMPLE_6 - (iimy documentsh phdialbatcourses’ 201 3 evie... — M €
[UiewIP‘rocIDbject] [P‘rintISEUEIDetails—j—] [ShowIFetch:[St::ureIDeletEIGeanSEmple]
Range: -1988M01 2012M10 — 298 obs Filter: =
Sample: 1988M01 2012M10 — 298 obs

El c

= corp_bond_aaa
A corp_bond_baa
A cpi
= id_prod
Y imflation
' = microsoft
= money_supply
4 resid
= sps500
A taill2m
= tbond-1 0y

- r'"-L Unititled J{ FMew Page J-'r




o e Empirical Example 6:MLR

AOHNAON & AND BUSINESS

EE"Jiews A N =NACINL]

File Edit Object View Proc Quick Options Window Help

genr rmicrosoft=log{microsoftmicrosoft(-1))

genr reps00 = log(=ps00/sps00(-1))

genr ribill =thill3mM00H12

genr e_rmicrosoft=rmicrosoft-rthill

genr e_rsp500 = rsp500-rtbill

genr d_prod =id_prod - id_prod{-1)

genr d_inflation = inflation - inflation(-1)

genr term_spread =tbond10y -tbill3m

genr d_tspread =term_spread - term_spread(-1)
genr default_spread = corp_bond_baa-corp_bond_aaa
genr d_dspread = default_spread-default_spread(-1)
genr d_money =money_supply-money_supply(-1)

Range: 1988M01 2012M10 — 298 obs Filt
Sample: 1988M01 2012M10 — 298 obs

[Blc kA rspa00

kA corp_bond_aaa A il

kA corp_bond_baa kA sps00

kA d_dspread kA thill3m

kA d_inflation kA thond10y

kA d_money kA term_spread

kA d_prod

kA d_tspread

kA default_spread
kA e_rmicrosoft
kA e_rsps00

kA id_prod

kA inflation

kA microsoft

kA money_supply
kA resid

kA rmicrosoft
] rl'\l Untitledje{ Mew Pagef'[

D_MOMNEY successfully cormnputed. DE = none  WF = empirical _exam

EViews Workshop, 2021
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AOHNAON AND BUSINESS

Quick — > Estimate equation

RMicrosoft -

S, (d _inflation) + . (d _tspread) + 5,(d _dspread) +u,

[E]Equaticm: UNTITLED Workfile: EMPIRICAL EXAMPLE &:Untitl.. - B8 X

[‘u‘iewl PrncIDbject] [PrintIName 1 Freeze] [EstimatelFnrecastlStatisesids]

r ) =a+p Ry =1 ) +6,(d_prod)+f;(d _money)+

o

Dependent Variable: E_RMICROS0OFT
Method: Least Squares

Date: 111315 Time: 1521

Sample (adjusted): 1988M03 2012M10
Included observations: 296 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
C 0.009011 0.005125 1.758323 0.0798
E_R3SP500 1.2847849 0112600 11.49906 0.0000
D_PROD -0.011834 0008256  -1.433299 0.1529
D_MOMNEY -0.000188 0000335  -0.565633 0.5721
D_IMFLATION 1.320730 1675276 0.788366 0.4311
D_TSPREAD 0.0131049 0.015505 0.845463 0.3986
D_DSPREAD 0.043376 0.038935 1.086151 0.2783
R-squared 0332096 Mean dependent var 0.012106
Adjusted R-squared 0.318229 3.D. dependentvar 0.095085
S.E. of regression 0.078511 Akaike info criterion -2 227793
Sum squared resid 1.781386 Schwarz criterion -2.140521
Log likelihood 336.7134  Hannan-Quinn criter. -2.1892851
F-statistic 23.84944 in-Watson stat 2186550

Prob(F-statistic) 0.000000




n SikoNouIko [ srens unerary Empirical Example 6:MLR

AOHNON ‘L AND BUSINESS

H,: 4, =0and g, =0and S5, =0and 5, =0and g, =0
H,: L, #00rg3;, =0orpg, =0orpg, =0o0org, =0

(=] Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE_&:Untitl

[UiewIPmcIDbject] [PrinthameI Freeze] [Estimatel FnrecastIStatsIResids]

Wald Test:
Equation: Untitled
Test Statistic YValue df Probabili
Wald Test X Y
_ F-statistic 0.8952515 (5, 289) 04474
Coe ELiiEE= R Chi-square 4 762576 5/ 0.4455

C[3:| =I:Irl‘: [:4:|=Drc[:5:|=Dr':(6:|=|:|r':|:?:|=|:| o
Mull Hypothesis: C(3)=0 =0,C(5)=0,C(6)=0,C(7)=0
i Mull Hypothesis Su ary:

Nurmstriminn (=0 Value Std. Err.
Examples

c(=0, c@=27c4 | ok || cancel | -0.011834  0.008256

-0.000189  0.000335
1320730  1.675276
0.013109  0.015505
0.043376  0.039935

Do not Reject the joint Null

Restrictions are linear in coefficients.

Hypothesis

D EViews Workshop, 2021
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AOHNON & AND BUSINESS

Stepwise Regression

It constitutes an automatic variable selection procedure which chooses jointly the most important
independent variables from a set of candidate variables

Equation Estimation 2
Spedcdfication COptons

Equaton specification

Dependent variable follovwed by list of regressors incduding aRMMA
and POL terms, OR an explicit equaton like Y=o 1) +c Z=x.

e_rmicrosoft ce_rsp500 d_prod d_money d_imflaton d_tspread d_dspread

E=timaton settinas

Method: |15 - Least Sguares (MLS and ARMA) ()

S o= LS - Least Sguares (MNLS and ARMAD

Y TSLS - Two-Stage Least Sguares {(TSMHLS and aRMA0
G - Generalized Method of Moments
LIML - Limited Imnformaton Maximuoum Likelihood and K-Class |
COINTREG - Cointegratng Regaression
ARCH - Aautoregressive Conditional Heteroskedastcity
BIMAaRY - Binary Choice {(Logit, Probit, Extreme YWalue)

EI

CORDERED - COrdered Choice=

CEMSORED - Censored or Truncated Data nduding Tobit)
COoOuUrdT - Imbeger Count Data

DQREG - Quantle Regression (ncduding LabD)

SLM - Generalized Linear Modsls

STEPLS - Stepwswise Least quESres

FROBUSTLS - Robust Least Sguares

HECEIT - Heckman Selection {(Generalized Tobit)

BEREAFKLS - Least Sguares withh Breakpoints 1
SWITCHRES - S'.witn:hing Fegression S ]




B ol Empirical Example 6:MLR

AOHNAON L& AND BUSINESS

Equation Estimation |5 | Dependent Variable: E_RMICROSOFT
Method: Stepwise Regression
Spedfication | Options Date: 111315 Time: 1527
Sample (adjusted): 1988M03 201210
Equation spedification Included observations: 296 after adjustments
Dependent variable followed by list of always induded regressaors rMumber of always included regressors: 1
e rmicrosoft ¢ i Mumber of search regressors: 6
- Selection method: Stepwise forwards
Stopping criterion: p-value forwards/backwards = 0.5/0.5
Variable Coefficient =td. Error t-Statistic Prob.*
=T e C 0.007848 0.004688 1.673807 0.0952
e_rsp500 d_prod d_money d_inflation d_tspread |d_dspread p E RSP500 1'295?35 D.‘I 12455 _1'_1 50995 U.DDUD
D_FPROD -0.011036 0.008125 -1.358237 0.1754
D_T3SPREAD 0.013468 0.015474 0870370 0.3848
i D_DSPREAD 0.041583 0.039764 1.045985 0.2964
D_IMFLATION 1.2275149 1.665196 0737162 04616
Estimation settings R-squared 0331356 Mean dependent var 0.012106
Method: | STEPLS - Stepwise Least Squares - Adjusted R-=quared 0.319828 S.0D. dependentvar 0.095085
S.E. of regression 0.078419 Akaike info criterion -2.233444
Sample:  1988m01 2012m10 - 2um squared resid 1.783358 Schwarz criterion -2.158639
b Log likelihood 336.5497 Hannan-Cluinn criter. -2 203493
F-statistic 2874275 Dwurbin-YWatson stat 2.194573
Prob(F-statistic) 0.000000

OK ][ Arupo ] Selection Summary

Added E_RSP500
Added D_PROD
Added D_TSPREAD
Added D_DSFREAD
Added D_INFLATION

79 EViews Workshop, 2021
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Goodness of fit measures

R? A measure of how well the regression model fits the data or
how well does the model containing the propose independent
variables which explain the variation in the dependent variable

R2adjusted =1— u(1— R?)
T -k

Decision making tool for determining whether

a given variable should be included in a regression

model : if R-squared adjusted rise include the variable

2 —_—
F —stat = —K)

. . . 2
The relationship between regression F and R 1_R2(k_1)
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|. Testing for heteroskedasticity

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

» Durbin- Watson Test
»Cohrane - Orcutt Test

»Breusch-Godfrey Test
lll. Testing for non normality

»Jarque — Bera Test
»Dummies

V. Testing for multicollinearity

» Correlation Matrix
»Add/Remove of Explanatory variable



OIKONOMIKO \:v ATHENS UNIVERSITY A en d a 2
MANEMIETHMIO OF ECONOMICS g
AOHNAON AND BUSINESS

V. Testing for linear relationship between Y and X

»Ramsey RESET Test

VI. Testing for stability

> Chow Test

VII. Univariate Time Series Modelling of US Home Prices

»Autoregressive Process (AR)
»Moving Average Process (MA)
»ARMA model

VIII. Stationarity



OIKONOMIKO | 4l ATHENS UNIVERSITY
NANEMIETHMIO OF ECONOMICS
AOHNON AND BUSINESS

Assumptions underlying the CLR model

E (u, ) =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; ~ N(0,062) 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
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CILCLIEDIEG - B Statistical Distributions for diagnostic tests

MANENMIETHMIO OF ECONOMICS
AOHNAON AND BUSINESS

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, T —k)

2 A e (T k)
m



R e eenreio IR b 1st Assumption: Mean Independence
AOHNAON 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.

36 EViews Workshop, 2021
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OIKONOMIKO | i1 ATHENS UNIVERSITY 2nd Assumption: Homoskedasticity

MANEMNIETHMIO ™ OF ECONOMICS

AOHNAON L& 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 EViews: White Test and Breusch-Pagan- Godfrey Test

38 EViews Workshop, 2021
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Testing for heteroskedasticity

Open empirical_example 8.wfl ——> Quick ——> Estimate equation

RMicrosoft — I i =u +181 RM — I ¢ +182 (d — prOd) +183 (d _money) +
S, (d _inflation) + B (d _tspread) + 5, (d _dspread) +u,

KA EViews - [Waorkfile: EMPIRICAL _EXAMPLE 8 - (jAmy documents\phd\alba\courses\2012\for alba_eview... = B[S

File Edit Object View Proc Quick Options Window Help

=

Viewl Procl Objectl [PrintISaveIDetailsH—] [ShowIFetchIStoreI D-eleteIGeanSamplel

Range: 1988M01 2012M10 — 298 obs
Sample: 1988M01 2012M10 — 298 obs

Filter:-

[Blc

£A corp_bond_aaa
&4 corp_bond_baa
A cpi

& d_cpi

A d_dspead

A d_dspread

kA d_inflation

A d_money

kA d_prod

kA d_tspread

kA default_spread
&4 e_rmicrosoft
&4 e_rsps00

&4 id_prod

&A inflation

A microsoft

A money_supply
£A resid

£A rmicrosoft

£A raps00

£ rtbill

A sps00

£A thill2m

&A thond10y

kA term_spread

« 1+ Untitled | New Page /

DB = none = WF = empirical _example 8

e

Equation Estimation

Specfication Im‘

Equation specification

Dependent variable followed by list of regressors induding ARMA
and PDL terms, OR an explict equation like ¥ =c{1) +o{2)*X.

e_rmicrosoft c e_rsp500 d_prod d_money d_inflation d_tspread d_dspread| -

Estimation settings

Method: |5 - Least Squares (MLS and ARMA) -

Sample:  jazaM01 2012M10 -

[ QK ] [ Akupo

)
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esting for heteroskedasticity

[UiewIP'mcl Dbject] [SEvEIFreezelDetailsﬂ-] [ShanFetchIStnrel Deletel Genrl Samj

Range: 1988M01 2012M10 — 298 obs
Sample: 1988M01 2012M10 — 298 obs

File Edit Object View Proc Quick Options Ad

View rnchbjectl[PrinthamelFreeze

Default v | |50

[B] c Group Members P500 | |
k4 corp_bond_aaa P&
b3 corp_bond_baa Spreadshest V40721
Cpi 1
2 Plispread Dated Data Table 136254
% d_inflation 105872
d_money 103040
kA d_prod !
b d_tspread Descriptive Stats p 139221
kA default_spread ) _ 109760
M e_rmicr Covariance Analysis... 140820
— |
% ﬁj__rpr Open as Group N-Way Tabulation... 135477
A inflatiol - - 121108
kA micros Copy Ctrl+C =5 2 Tests of qu_lallt_',f... iE-‘IDgD
% P;gir:j“ Copy Special.. as Factor.. Principal Components... 110219
A rmicros Paste Ctrl+V as VAR... 553402
B rsp500 Paste Special as System... Correlogram (1) ... 137747
e as Multiple series Cross Correlation (2) .. 15357
% }Ewngdn_} Manage Links & Formulae... Long-run Covariance... ;;.332;
Fetch from DB...
bA term_s iy - Unit Root Test... 112555
pdate from DE... 1
Store to DB Cointegration Test » 179750
. 112542
<3\ Untitl Export to file... GGranger Causality... 110570
Rename... r"-.ducumenis DB =none W Label i3ﬂ'139
oy 13641
slete | 1080M47 -N N34NR4 nN1727

90
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Grﬂph OptiOHS X [Uiew[ProcIDbject] [PrintINamelFreezel Default W [DptionslPositionlSampIeISheetIStatsISpecl
Option P
— Graph type Detals 3
B--G:raph'l'a General: Ronw doka @
EESICWDE ) W
B ¥
[+ Frame & Size asic graph o : 2 @
[+)- Axes & Scaling Spedific fl == L2 o s ©
[#-Legend Line & Symbol ) . @
- Graph Bements Br Axis borders: | None v 14 o Sos g%
- Quick Fonts Splke , 90 o
) Area Single graph o Toee o, @
[+ Templates & Objects Area Band O 04 o, ®0 99
Mixed with Lines wn =
Dot Flot Ll S 82w
Error Bar 14 -14 o o0
Hi?h-Low Oien-Clnsei o
XY Line _ 24
XY Area ’
Pie
Distribution 3 o
Quantie - Quantile -
Baxplot
Seasonal Graph @
14 T T T T T T
-20 -16 -12 -08 -04 00 04 08 12
E_RSP500
Undo Page Edits Cancel -

=i

91

100arin4

] ful =1 sn19man
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opxonamo | S s esting for heteroskedasticity

View ——> Actual fitted Residual —— Actual fitted Residual Graph

Graphical lllustration of possible heteroskedasticity

Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE_8::Untitl - o x
Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE_8:Untitlec!, Vg =/ Equation orere - S:Untitled\

[UiewIProcIDbject] [Print[NameIFreeze] [EstimateIForecastIStatsIResids]

[View F‘rnchbjectl [PrintINamelFreeze] [EstimatelForecastlStatisesidsl

Representations T
Estirnation Output 4
Actual Fitted, Residual » Actual Fitted, Residual Table '
ARMA Structure... Actual Fitted, Residual Graph .
Gradients and Derivatives » Residual Graph ' I . ¥ y
Covarniance Matrix Standardized Residual Graph
Coefficient Diagnostics 3 0112600 11.49906  0.0000
i ) ) l 0.008256  -1.433299 0.1528
~FE T "} 0000335 -0.565633 05721
Stability Diagnostics » 1.675276 0788366 0431
0.015505 0.845463 0.3986
Label 0.039835 1.086151 02783
R-squared 0.332096 Mean dependentvar 0.012106
Adjusted R-squared 0.318229 5.D. dependentvar 0.095085
SEnfregrESSIDrl 00?8511 Akalkelnfﬂcrnennn -222??93 _4 III|III|III|III|III|III|III|III|III|III|III|III|III|III|III|III|III|III|III|III|III|III|III|III|III
Sum squared resid 1.781386 Schwarz criterion -2.140521 s 9o 92 94 95 92 00 02 04 OF 0B 10 42
Log likelihood 336.7134 Hannan-Cuinn criter. -2.192851
F-statistic 2394944  Durbin-Watson stat 2196550 —— Residual —— Actual —— Fitted

Prob(F-statistic) 0.000000
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How to detect it? : View —> Residual Diagnostics —> Heteroskedasticity
Tests —> Select White

(=] Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE_&:Untitled', - B X

@I PrncIDbject] [PrintINameIFreeze] [Estimate 1 Fnrecastl Statslﬂesidsl

Representations
( - - ;
Estimation Output 1 Heteroskedasticity Tests (X
Actual Fitted, Residual Ila
ARMA Structure... L Spedification
. - Test type:
Gradients and Derivatives )
_ _ 1 Breusch-Pagan-Godfrey Dependent variable: RESID"2
Covariance Matrix Harvey
2 Glejser The White Test regresses the squared
Coefficient Diagnostics _I residuals on the the cross product of
Residual Diagnostics J Correlogram - -statistics... 3 S Test \linard the original regressors and a constant.
- - . . -4
Stability Diagnostics » Correlogram Squared Residuals...
rability Diag _ =t _ [ Indude White cross terms
Label Histegram - Mormality Test Jﬁlnlll. L5 |
1|ﬂ y 1 i Serial Correlation LM Test... [ I 3
Heteroskedasticity Tests... 12
-2 4 te
| f
_-4 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII {
88 90 &2 984 96 983 00 02 04 06 0B 10 12 is
— Residual —— Actual —— Fitted | | ok | | cancel |
L .
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Output of White Test

- 08 X

[ViewlProc[Object] [PriﬂtINamEIFrEEZE] [EstimateIForecastIStatsIResids]

Heteroskedasticity Test: White

F-statistic
Obs*R-squared

Scaled explained 33

0.602509
3.656875
8.276685

Prob. F(G,288)
Prob. Chi-Square()
Prob. Chi-Square()

0.7283
0.2185

Test Equation:

Dependent Variable;

Method: Least

/ \ariable Coefficient Std. Error t-Statistic Prob.
c 0.005711 0.001025 5571103 0.0000
E_R3SP500M2 -0.163700 0.287665  -0.569064 0.5698
O_PRODMZ -0.000662 0.000813  -0.813738 0.4164
D_MONEY"2 -G.92E-07 9.02E-07  -0.756947 0.4437
D_INFLATIOMNAZ 5822221 4792108 1.214860 0.2254
O_TSPREAD2 0.0066449 0.005808 1.125542 0.2613
O_DSPREADMZ -0.004564 0011703 -0.390010 0.6968
-squared 0.012354 Mean dependentvar 0.006018
Adjusted R-squared -0.008150 3.D. dependentvar 0.013137
S K. ofregression 0.012190  Akaike info criterion -5.795346
SumEquared resid 0.050279 Schwarz criterion -5. 708074
Log likelihood 8647112 Hannan-Cuinn criter. -5. 760404
F-statistl 0.602509 Durbin-Watson stat 1.7651
Prob(F-staths{c) 0728289

N

2

Auxiliary Regression

H, : Homoskedasticity
H , : Heteroskedasticity

p-values are above 0.05 for F and chi-
squared versions of the test statistic,
so we do not find evidence for
presence of heteroskedasticity.

\ p-value for the third version “ Scaled

explained SS” is 0.21 so we do not find
evidence for the presence of

heteroskedasticity.

Conclusion: Based on the three versions of the
test we do not find evidence for the presence af
Heteroskedasticity.

2
ul =a+ £ (Ry —r; ). +A.(d _prod)? + £,(d _money)? +

£.(d _inflation)? + B.(d _tspread)? + £B,(d _ dspread)? + v,
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How to detect it? Another Test : View ——> Residual Diagnostics ——>
Heteroskedasticity Tests ——>Select Breush-Pagan-Godfrey

- Heteroskedasticity Tests Lé]

Spedfication

< Dependent variable: RESID*2
Glejser The Breusch-Pagan-Godfrey Test
ARCH regresszes the squared residuals on the
White original regressors by default,
Customn Test Wizard. ..
Regressors:
ce_rsp500 d_prod d_money d_inflation r

d_tspread d_dspread

p-values are above 0.05; so we do not
find evidence for the presence of
heteroskedasticity.

Auxiliary Regression

n

u? =a+f,(Ry —r; ), + B,(d _ prod), + B;(d _money), +

E] Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE_8::Untitled',

[‘JiewIPrncIDbject] [PrinthameIFreeze] [EstimatelFnrecastlﬂtatslﬁesids]

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.37 Prob. F(6,288) 0.89
Obs*R-squared 2, 8 —Chi=Square(f) -
Scaled explained 33 183193 Prob. Chi-Square(6) 0.5205

Test Equation

Sa hle: 1988M03 2012M10
luded observations: 296

Yariable Coefficient Std. Error t-Statistic Prob.

C 0.006456 0.000863 7.480416 0.0000
E_RSP500 -0.0056049 0018961  -0.295791 07676
O_PROD -0.001032 0001380  -0.742402 0.4584
O_MOMEY -5.10E-05 A.63E-05  -0.805875 0.3658
D_IMFLATION -0.068130 0282108  -0.241504 0.8093
D_TSPREAD 0.001465 0.002611 0561234 0.5751
D_DSPREAD -0.004953 0006725  -0.736529 04620
R-squared 0.007737 Mean dependentvar 0.006018
djusted R-squared -0.012864 S.D. dependentwvar

.ofregression 0.013221  Akaike info criterion
squared resid 0.050514 Schwarz criterion

264.0209 Hannan-Cuinn criter. !
0.375560 Durbin-Watson stat 7f63544
0894290

L,(d _inflation), + . (d _tspread), + £,(d _dspread), +V,
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Change the estimation period —> Detect Heteroskedasticity

1990M01- 2000M10

(=] Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE_E:Untitled®,
[viewIProcIDbject] [PrinthameIFreeze] [EstimateIForecastIStatsIResids]
Heteroskedasticity Test. White
F-statistic 2976778 Prob F(6123) 0.0011
Obs*R-squared 2112129 Prob. Chi-Square(6) 00017
Scaled explained 52 2229206 Prob. Chi-Square(6) 0.0000
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 12/05M13 Time: 15:06
Sample: 1990M01 2000M10
Included observations: 130
ariable Coefficient Std. Errar t-Statistic Prob.
C 0.004518 0001878 2405559 00176
E_REP500°Z 0.024755 0.487055 0174015 0.8621
D_PROD"2 -0.000346 0003782 -0.0915946 09272
O MOMEY"Z -7 .09E-06 2 07E-05 -0.342389 07326
O INFLATIONZ 6537758 140.0555 4 667975 0.0000
O_TEPREADMZ -0.006284 0012581 -0.499506 06183
D_DsSPREADMZ 0.118641 0122018 0972324 0.3328
R-squared 0162471 Mean dependentwvar 0.007274
Adjusted R-squared 0121616 S.D. dependent var 0.013496
S.E. of regression 0.012649 Akaike info criterion -5.850171
Sum squared resid 0.019679 Schwarz criterion -5.695765
Log likelinood 387.2611 Hannan-Cuinn criter. -5 787431
F-statistic 2976778 Durbin-\Watson stat 2029333
Frob(F-statistic) 0001135

EViews Workshop, 2021
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Use White robust standard errors in the estimation
Estimate Equation—>Options — Select White — Press Ok

Equation Estimation ﬁ Equation Estimation ﬁ

Speciﬁcatinn( Options ) Spedfication | Options
Equation specification Coeffident covariance matrix ARMA options
Dependent variable followed by list of regressors induding ARMA [Wﬂtﬁ 'J
and POL terms, OR an explict equation like ¥=c(1) +c(2)*X. imation default OL5/TSLS
e_rmicrosoft ¢ e_rsp500 d_prod d_maoney d_inflation d_tspread d_dspread =« Backcast MA terms
ewey-\est)
Iteration contral
Weights
500
Type: [Nune - ]
- 0.0001
Display settings
Estimation settings Eviews default Derivatives
Method: |15 - |east Squares (MLS and ARMA) - i
(@) Accuracy
Sample: 1938m01 2012m10 - Speed
IUse numeric only
[ oK J [ Brupo [ oK J [ Arupa

97 EViews Workshop, 2021
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Comparing the results before and after using the heteroskedasticity
robust standard errors.

After.... Before....

E] Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE_S:Untitled',

E] Equation: UNTITLED Waerkfile: EMPIRICAL _EXAMPLE_8:Untitled),
[View[Pmchbject] [PrintINamElFrEEZE] [EstimateanrecastIStatsIResids] [View[Proc]Dbjectl [PrintINameIFreeze] [Estimate]ForecastIStatsIResidsl
Dependent Variable: E_RMICROSOFT Dependent Variable: E_RMICROSOFT
Methad: Least Squares Method: LeastSquares_
Date: 12/05/12 Time: 15:09 Date‘ﬁiﬂﬁs’ﬂ Time: 15:02
Sample: 1990M01 2000010 Samblra' 1990M01 20ﬁﬂh‘i1[l
Included observations: 130 1 Included obsenvations: 130 /\
White heteroskedasticity-consistent standard errors & covariance ! ]
Variable Coefiicient E?(Errnr t—Stﬁs@: Prob. -[ Variable Coeflicient /Std. Errar t—Stahstn:\ Prab.
’ ) | c 0.021246 0.010114 2100670 0.0377
c 0.021245 0.0701486 2.09402 0.0383 E_RSP500 1.431976 0.213663 6.702029 0.0000
E_RSP500 1.431876 0.244356 5.860210 0.0000 A O PROD _0.026183 0.020534  -1.275094 0.2047
DD_rTC?r\?g‘r' 'gggggg 883333; 'gfgggg; g;?gg D__rvaE"r -0.000125 0.001397  -0.089384  [0.9289
—" T ) T ) D_IMFLATION 5429882 3.802481 1427984 /01558
D_IMFLATION 5429882 5.818300 0.8933242 0.3525 D TSPREAD 0.007676 0.032508 0.236119 0.8137
O_TSPREAD 0.007676 0.032402 0.236894 0.8131 D_DSF'RE.AD 0'021250 0'114529 0.1854?1 0.8532
D_DSPREAD 0.021260 0122796 017313 0.8628 - i ' - i ) i
) g R-squared 0.318175 Meax dependentvar 0.026881
~osauared 5 Daa8irs  Weshgepengent var o oanes Adjusted R-squared  0.284916  S.D. d¥pendentva 0103690
Adlusted k-square : . dEpandenty : S E. of regression 0.037633 Akaike info criterion -1.977844
S.E. of regression 0087683 Akaike info criterion -1.977844 Sum squared resid 0.945653 Schwarz criterion 1823439
Sum squared resid 0945653 Schwarz criterion -1.823439 Lag likelihood 1355509 Hannan-Quinn criter 1915104
Log likelihood 135.5589  Hannan-Cluinn criter. -1.915104 F-statistic 0566384 Durbin-Watson stat 2 932866
F-statistic 9566384 Durbin-Watson stat 2232866 Prob(F-statistic) 0.000000 ' ’
Prob(F-statistic) 0.000000 '
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Ll | S 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.

Plot of residuals over time for our model

o Series: RESID Workfile: EPRMPIRIC AL _EXAMMPLE_S:0ntitled™, — BE=
["\u"iew:[ProcIDbjectIProperties] [Prir‘ltINameIFreeze] [DE‘fELIH: ‘r] [Dptior‘lsISampleI
RESID

=

=

1

.0 —

] /

__2_

__3_

—<4 T T T T T T T T T T T TTrrrq T T T T T T T T T T T

=22 (=T gz (= T8 aG =T oo oz Ot o6 o= 10 1=
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Plot of residuals against their lagged value

* In the command window type :
genr lagged_resid = resid(-1)

[Uiew[PrncIDbject] [53ve]FreezeIDetails+..f-] [ShnwlFetchlStoreIDeIeteIGeanSample] [UiMIF‘mchbject] [Pfi”thamElFrEﬂEl Default b [Dptinnsansitinnlﬂamplel

Range: 1988M01 2012M10 — 293 obs
Sample: 1988M01 2012M10 — 298 obs 3

[B] ¢

corp_baond_aaa 2 -
corp_bond_baa -
cpi

d_dspread

d_inflation 11
d_maoney

d_prod

d_tspread 05
default_spread
e_rmicrosoft
e_rsps00
id_prod
inflation
lagged_resid
microsoft
mo_ney_suppl}f Copy Ctrl+C

rESId as Factor
rmicrosoft Copy Special... -3 @

500
Ir.tSbFiI” Paste Ctrl+V =

RESID

Open » as Group _2

as Equation...

RERRERIKERIRERIREIRIREIRIRIKIR]

5p300 Paste Special... as System... n o

bA toill3m as Multiple series ) ! ! ! ! ! !
bA thond10y Manage Links & Formulae... -4 -3 -2 -1 0 A 2 3
kA term_spread

Fetch from DE...

LAGGED _RESID
. V! -
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How detect autocorrelation??
From the estimation output a simple test is Durbin —Watson Test

[ E] Equation: UNTITLED Woerlfile: EMPIRICAL _EXAMPLE_&:Untitled, The Durbln- Watson

[UiewIProcIDbjectl [PrinthameIFreeze] [EstimatelForecastIStats[Resids] teSt StatiS'[iC iS 219, Close tO 2
Dependent Variable: E_RMICROSOFT . . .
Method: Least Squares Durbin — Watson(DW) is a test for first order
Date: 12/05M3 Time: 16:27
Sample (adjusted): 1983M03 2012M10 autocorrelation.(tests the relationship between
Included observations: 296 after adjustments
i o ; . . . .
White heteroskedasticity-consistent standard errors & covariance an error and its |mmed|ately prewous value).
Wariable Coefficient Std. Error t-Statistic Prob. u u + V
C 0.009011  0.005324 1692479  0.0916 t / t—1 t
E_RSP500 1.2947849 0.106406 1216844 0.0000 -
D_PROD 0011834  0.007143 -1656505  0.0087 H.: O = O(NO Autoco rrela‘“on)
D_MOMNEY -0.000189 0000292  -0647642 05177 0
D_IMFLATION 1.320730 1757288 0.751573 0.4529 . -
D_TSPREAD 0013109  0.016608 0789352  0.4306 H A - PO F O(AUtOCO rrelatlon)
D_DSPREAD 0.043376 0.033288 1.303038 01936
R-sgquared 0332096 Mean dependentvar 0.012106
Adjusted R-squared 0318229 5S.D. dependentvar 0.095085
S.E. of regression 0078511 Akaike infa criterion -2.227793 L. .
Sum squared resid 1781386 Schwarz criterion -2.140521 Conditions for DW to be a valid Test
Log likelinood 336.7134 Hannan-Cuinn criter. -2.192851

F-statistic 23.94944 Durbin-Watson stat 1. EXxistence of a constant term.
Prob(F-statistic) 0.000000

2. Non —stochastic regressors.

3. No lags of dependent variable.

DW ~2(1- p)
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 Another way

Cohrane —Orcut Procedure (Recalculate the model assuming the error term follows
a first order autoregressive process)

Y, =a+b X, +... + by X5, +U,

u — pu + V E] Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE_&:Untitled,
t t—1 t [Viewlechbject] [PrinthamElFreeze] [EstimatEIForecastIStatsIResids]
Equation Estimation po%ew | DependentVariable: E_RMICROSOFT
Method: Least Squares
. . Diate: 12/05/M13 Time: 16:28
Specification | Options Sample (adjusted): 1988M04 2012M10
1 . . . 4 Included observations: 285 after adjustments
q Equation specification il Convergence achieved after 8 iterations
Dependent variable followed by list of regressors induding ARMA 1 White heteroskedasticity-consistent standard errors & covariance
L and P T forTi = { b
e_rmicrosoft ¢ e_rsp500 d_prod d_money d_inflation d_tspread d_dspread =« Vanable Coefcient Std. Error Statistic Frob.
1 ar(1) C 0.009160 0.004969 1.843384 0.0663
] E_RSP500 1.279661 0104777 12.21317 0.0000
i D_PROD -0.011474 0.006949  -1.651118 0.0998
L D_MOMNEY -0.000199 0.000293 -0.680469 0.4968
] il D_INFLATION 1.219907 1.681980 0725280 04689
| D_TSPREAD 0.016411 0.015203 1.079510 0.2813
D_DSPREAD 0.045139 0.032052 1.408306 01601
| AR(T) -0.100981 0.073825 -1.367833 01724
1 Estimation settings
| R-squared 0337747 Mean dependent var 0.012332
Method: |15 - Least Squares (MLS and ARMA) ~ Adjusted R-squared 0321505 S.D. dependentvar 0.095167
S.E. ofregression 0078384 Akaike info criterion -2 227639
T Sample:  josam01 2012m10 » Sum squared resid 1763361 Schwarz criterion -2 127654
1 - Log likelinood 3365768 Hannan-Cuinn criter. -2 HEFEE
| F-statistic 20.90992 Durbin-Watson stat m
1 Probi{F-statistic) 0.000000
L Inverted AR Roots =10
8.4 ] I Arupo




Testing for serial correlation

NMANENMIETHMIO | OF ECONOMICS

8
AOHNON & AND BUSINESS

Another more robust test than DW is Breush — Godfrey Test

E EViews - [Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE 8:Untitled\] | B
(=] File Edit Object View Proc Quick Options Window Help _mx
C@Proclobject] [Print[NameIFreeze] [EstimateIForecastIStatsIResids] Lag Speciﬁcatiﬂ-n ﬁ
Representations T
Estimation Output
Actual Fitted, Residual vho Lags toincude: 12
ARMA Structure.., stments
) o standard errors & covariance
Gradients and Derrvatives 4 [ oK ] [ Cancel ]
Covariance Matrix Std. Errar t-Statistic Prob.
Coefficient Diagnostics » 0.007809 0252455  0.8009
Qesidual Diagnostics » Correlogram - Q-statistics.., SpeCIfy the numbel’ Of |agS equal t012
Stability Diagnostics » Correlegram Squared Residuals...
" Histogram - Normality Test There is no an obvious answer to this,
- : : Serial Correlation LM Test... :
DU v you can experiment on a range of
R-squared 0.867287 Heteroskedasticity Tests...
Adjusted R-squared 0864532 S.D. dependentvar 0215445 number. You can relate the number of
S.E. of regression 0.079297 Akaike info criterion -2. 207876 .
Sum squared resid 1817223 Schwarz criterion -2.120604 lags with the frequency of your data.
Log likelinood 3337656  Hannan-Quinn criter. -2.172934
F-statistic 3147720 Durbin-Watson stat 2230610
o st e (for monthly data use 12, for quarterly
data 4, etc)
DB = none = WF = empirical _example 8

I 104 EViews Workshop, 2021
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UiEWPrUCDbJECt PrintName Freeze EstimateFnrecastStatsIResids]

p-values for both versions of the test

Breusch-Godfrey Serial Correlation | W Test:

| retatistic 1169460 Prob. F(12,277) ﬁ% F and chi-squared are in
0.2836

Qbs*R- d 14.27300 Prob. Chi-3 12 .

| e [0 Chrequsre(t® excess of 0.05; thus we cannot reject
Test Equation: the Null Hypothesis of no autocorrelatipn
Dependent Variable: RESID . .
Method: Least Squares / no serial correlation.

Date: 12/08M3 Time: 16:33

Sample: 1988M03 2012M10

Included observations: 296

Presample missing value lagged residuals setto zero.

Variable Coeffiient  Std. Error  t-Statistic  Prob. HO p1:O and p2:O and”.plz :O

C 3.20E-05 0.005116 0.006257 0.89950
E_RSP500 -0.014864 01149814 -0.129345 0.8o72 .
O_PROD -0.000382 0.008360 -0.045694 0.96236 H p O p O p O
D_MONEY 590E-06  0.000336 0017543  0.9860 A"F1 a Oor 2 a Or... 12 a
D_IMNFLATION -0.968758 1.700562 -0.569669 0.5694
DO_TSPREAD 0.000876 0.015749 0.055582 0.89557
D_DSPREAD 0.002545 0.040532 0.062796 0.9500
RESID(-1) -0.104130 0.060425 -1.723308 0.0254
RESID({-2) -0.085033 0.060916 -1.385916 01628
RESID(-3) 0.090240 0.061194 1.474662 01414
RESID(-4) 0.002533 0.061301 0.041321 0.8671
RESID(-5) 0.004603 0.060812 0.075573 0.9398
RESID(-6) -0.024474 0.060441 -0.404818 06858
RESID({-7) 0.099058 0061313 1.615602 01073
RESID(-2) 0.056159 0.060662 0925772 0.3554
RESID({-9) -0.052242 0061241 -0.853065 0.3944
REZID{-10) -0.025008 0.061504  -0.406602 0.6846
RESID{-11) -0.030298 0.060947 -0.487129 0.6195
REZID{-12) 0.066893 0.060719 1.101688 0.2716
R-squared 0.048220 Mean dependentwvar -3.90E-18
Adjusted R-squared -0.013629 S.D. dependentvar 0077708
S.E. ofregression 0078236 Akaike info criterion -2.1896133
Sum squared resid 1.695488 Schwarz criterion -1.959252
Lag likelinood 344 0277  Hannan-Cluinn criter. -2 101291
F-statistic 0779640 Durbin-Watson stat 1.990552

Prob(F-statistic) 0723794 EViews Workshop, 2021
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Summarizing...

NANEMNIETHMIO OF ECONOMICS
AOHNON & AND BUSINESS

Eguation Estimation . - N Equation Estimation . - L]

Spedification |(_(;|:|tionsh Specification | Options
Equation sMn

Coeffident covariance matrix ARMA options
Dependent variable followed by list of regressors induding ARMA, - -
and PDL terms, OR an explicit equation like ¥ =c{1) +c{Z)*X. [Est.matm default "']

Estimation default OL5/T5LS

e_rmicrosoft c e_rsp500 d_prod d_money d_inflation d_tspread d_dspread = white

Backcast MA terms

Iteration control

500

- Type: Mone -
[ \ ] 0.0001
Display settings
Estimation setlings . default
Views defau
Method: (|5 - Least Squares (NLS and ARMA) - Derivatives
| —_

Sample: 1983M01 2012M 10 - (@ Accuracy

- Speed

Use numeric only

[ ok || Axupe | \ [ ox | [ Aupo |

[=] Equation: UMTITLED 'Workfile: EMPIRICAL _EXAMPLE_8:Untitled’,

[ViewIProcIObject] [Printl NameIFreeze] [Estimatel Forecastl StatsIResids]

Dependent Variable: E_ RMICROSOFT
Method: Least Squares

w e 1Te =S

ample (adjusted): 1988M03 Z2012M10
Included observations: 296 after adjustments
HAC standard errors & covariance (Bartlett kernel, Mewey-West fixed

bandwidth = 6.0000)

Newey & West for both

Wariable Coefficient Std. Error t-Statistic Prob. heterOSkedaSt|C|t and
- 0.009011 0.0048332 1.864355 0.06323 v
E_RSPS500 1.294739 0.111250 11.632852 0.0000
O_PROD -0.011834 0.006198 -1.909107 0.0572 I 1

D_MOMNEY -0.000189 0.000320 -0.591941 0.5544 aUtocorre atlon
D_INFLATICON 1.3207 320 1.915675 0.6894332 0.49111
D_TSPREAD 0.012109 0.017875 0.7332379 0.46329
D_DSPREAD 0.042376 0.026522 1.635447 0.1020
R-=quared 0.332096 Mean dependent var 0012106
Adjusted R-=quared 0.318229 S.D. dependent var 0.095085
S E. ofregression 0078511 Akaike info criterion -2 227793
Sum squared resid 1.781386 Schwarz criterion -2 140521
Log likelihood 326.71324 Hannan-CQuinn criter. -2.192851
F-statistic 22.94944 Durbin-Watson stat 2196550

_ Prob(F-statistic) 0.000000 EViews WOI’kShOp, 2021
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RO S Testing for Non- Normality

AOHNON ‘L AND BUSINESS

u; ~ N(0,062) The errors are normally distributed (Normality)

How to detect Non —Normality ?? Use Jarque — Bera Test .
View — Resid. Diagnhostics — Histogram —Normality Test

E] Equation: UNTITLED Waorlfile: EMPIRICAL _EXAMPLE_8:Untitled', - 0O X
fA Eviews - [Equation: UNTITLED Warkfile: EMPIRICAL _EXAMPLE_8:Untitled\] [view| Proc| Object | | Print| Name | Freeze | [ Estimate | Forecast | stats | Resias |
ile Edit Object WView Proc Quick Options Window Help
Wroclobject] [PrintINamelFreezel [EstimatelForecastlStatsIResids]

Representations T

Estimation Qutput

Actual Fitted, Residual *ho

ARMA Structure... istments

i o standard errors & covariance
Gradients and Derivatives 3
Cowariance Matrix t Std. Error t-Statistic Prob.
_ . . 50 —

Coefficient Diagnostics v| 0007809 0252455  0.8009 Series: Residuals

Residual Diagnostics 3 Correlogram - Q-statistics... | Sample 1988M03 2012M10

Stability Diagnostics 4 = Residuals... 407 ] Observations 296

Label < Histogram - Mormality Te: Mean -3.90e-18

_u_ual—ncﬂu TS Serial Correlation LM Test... 304 —1 mggilriﬂm -gg?;‘lagg
R-squared 0.667267 Heteroskedasticity Tests... = g'ltIQImDLéI’S —33???53
Adjusted R-squared 0.864532 3S.D. dependentvar 0.215445 20+ SKE;WHES-S —0-220583
S.E. ofregression 0.079297  Akaike info criterion -2.207876 Kurtosis 5-?48583
Sum squared resid 1.817223 Schwarz criterion -2 120604 -
Lag likelihood 3337656 Hannan-Quinn criter. -2 172934 104 N
F-statistic 3147720 Durbin-Watson stat 2230610 ‘éﬁ{}%g%iﬁga g%ggggg
Prob(F-statistic) 0.000000 _

— U '_l T T — =

H 0 : Normal Ity -0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 /
H A . NOH—NOI‘mal |ty p-value is 0.000, thus we reject the Null Hypothesis of

residual normality. Residuals negatively skewed and, are leptokuytic




iorxonomike (R e Testing for Non- Normality

AOHNON ‘L AND BUSINESS

[\Nhat 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

— ™ [=] Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE_8:Untitled', - B X
KA EViews - [Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE 8-Untitlied] [E=HEef > i
File Edit Object View Proc Quick Opt Wind Hel [ViewlProcIObject] [PrintINameIFreeze] [EstimatelForecastlStatsIResids]
j ptions indow elp _EXx
(| View rocIObject] [PrintINamelFreeze] [EstimatelForecastlStatsIResids]
Representations T
EstirnatierSutp
Actual, Fitted, Residua 3
ARMA Structure... 4ctual,Fitted, Residual Graph
Gradients and Derivatives 3 Residual Graph
Covariance Matrix Standardized Residual Graph
Coefficient Diagnostics 3 0.024588 39.49650 0.0000
- . : 0.008338  -1.436586 0.1519
Residuallbiagposties "I 0000368 -0.146406  0.3837
Stability Diagnostics » 1.687520 0.429598 0.6678
0.015676 0.804566 04217
Label 0.038433 0.099577 0.9207
R-squared 0867287 Mean dependentvar -0.285552
Adjusted R-squared 0864532 S.D. dependentvar 0.215445
SE. of regression 0.079207  Akaike info criterion -2.207876 e ——
|| Sum squared resid 1.817223  Schwarz criterion -2.120604 a8 an g2 g4 a5 qg oo oz 04 06 os8 10 e
Log likelihood 3337656 Hannan-Quinn criter. 2172934
F-statistic 3147720 Durbin-Watson stat 2.230610 Residual —— Actual Fitted
Prob(F-statistic) 0.000000 ]

DB = none = WF = empirical _example_8

e EViews Workshop, 2021
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Testing for Non- Normality

From the graph , we observe a small number of outliers in early 2000.

We can also see the table with the corresponding values

quation: UNTITLED  Workfile: EMPIRICAL _EXAMPLE_8:Untitled',

View, PmcIDbject] [PrintINameIFreezel lEstimate[ForecastIStats[Resids]

Representations

Estimaticn Output

Actual, Fitted Residua J

ARMA Structure..,

Gradients and Derivatives »

Covariance Matrix

o

Actual Fitted, Residual Table

Actual Fitted Residual Graph

Residual Graph

Standardized Residual Graph

Coefficient Diagnostics 3 0.007809 0.252455 0.3009
) . ) 0.024800 3931758  0.0000
e "l 0007049 1699421  0.0003
§tahi|it_n,r Diagnostics 3 0.000316  -0170570 0.8647
17308024 (0416658 06772
Label 0.016980 0742777 (04582
S 5 e i B 1)1 1o 0.030273 0126387 0.3985
R-squared 0867287 WMean dependentvar -0.295552
Adjusted R-squared 0864532 5.D.dependentvar 0.215445
5.E. of regression 0.079297  Akaike info criterion -2. 207876
Sum squared resid 1.817223  Schwarz criterion -2.120604
Log likelinood 3337656 Hannan-Cluinn criter. -2.172934
F-statistic 3147720 Durbin-Watson stat 2230810
Prob(F-statistic) 0.000000

=] Equation: UMTITLED VWorkfile: EMPIRICAL _EXAMPLE_S:Untitled'.

Uiew[ProcIObje—ct] [PrinthameIFree—ze] [EstimatelForecastlStatsIResids]

obs Actual | Fited | Residual | Residual Plot
obs Actual Fitted Residual Residual Plot

1988M0O3 | -0.054532 -0037326 -001718 ! !
1988M04 | -0 04116 001700 -0.05816 !
1988M05 | 005668 -0.00025 005693 I :1
1988M06 | 0.13859 005600 0.08260 I
1988M07 | -0.12470 -0.00596 -0.11873 I
1988M08 -0.18024 -0.0532868 -0126329 ! !
19828M09 0.03FF7T 0.04265 -0.00488 ! !
1988M10 -0. 07056 002664 -0.09720 !
1988M11 | -0.04312 -0.00987 -0.03325 ) I
1988M12 | 0.11258 0.01620 009638 I
1989M01 0.10582 0.08062  0.02520 I 1
1989M0O2 | -0 008962 -0.03525 0.02583 ! !
1989M0O3 | -0.18415 0.01971 -0.203286 G< !
19829M0O4 010635 007685 0.02950 ! j !
1989M05 | 007208 0.04750 0.02458 I I
1989M06 | -0.13923 -0.00801 -0.13122 I
1989M07 | 002579 0.11949 -0.09370 I
1989M0O8 006371 0.01720 0.04651 ! !
19529M089 0.14674 -0.00154 0.14828 1 1
192829M10 017012 -0.03249 020261 ! !
1989M11 0.05571 0.02972 0.02599 I
1989M12 | -0.00650 0.02756 -0.03406 =
1990M01 0.05463 -0.07427 0.12890 I
1990M0O2 0.05869 0.00294 0.05576 !
1990M0O3 0.10795 0.02695 0.08100 1
19290M0O4 0.029592 -0.02729 0.066583 !
1990M05 | 0.22335 0.11557 010778 I )
1990M0OE | 003360 -0.00644 0.04004 I i
1990M07 | -0.13998 -0.00525 -0.13473 e< I
1990MOS2 -0.08452 -0.10915 0.02462 ! !
1990MO09 001796 -0.05729 0.07524 1
1290M10 0.00571 0.00521 0.00051 ! !
1990M11 0.11912 0.08466  0.03447 I I
1990M12 | 003516 0.04996 -0.01480 I
1991M01 0.26012 0.06105 0.19907 I >@
1999M0O2 005055 0.09004 -0.03949 ! 1
199 1M03 001770 0.03274 =0.01504 g 1
19291M04 | -0.07423 0.00581 -0.03003 !
1991M05 | 009833 0.04858 0.04975 Ny
AO0-1rnNs =N AFR2N M NR2R2 N NN7ea 1 3 1

EViews Workshop, 2021
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Extreme residuals:
2000M04, 2000M12

1999M06 | 010732 007389 0.03334
1999007 | -0.02368 -0.03782 -0.01587

| |
| |
1989M08 | 0.07157 -0.00983 0.08140 [ >
1999109 | -0.02591 -0.02580 -0.00011 [ [
1989010 | 0.01758 0.06852 -0.05094 [ [ . .
T1000N11 | 002093 001132 003224 AL Construct the dummy variables in order to remove
1999012 | 0.24422 0.08500 017922 [ [ b tl.
2000 A8TTE 0.06500 011614 Tﬂ\ Ig outliers
00M02 | -0.09567 -0.02116 -0.07431 !
2000103 | 016805 011737  (0.05068 | Tl Create 2000M04 dummy 1:
N0 | 0 1o aot o3 < | " EViews - [Equation: UNTITLED WarkAle: EMPIRICAL “EXAMPLE 8 Unititled\] s
0'24095 UIUQME 0'21581 | y (=) File Edit Object View Proc (Quick) Options Window Help
2000M07 m T ViewIProcIDbject] [Print[NameIFreez Sample... I
2000M08 | -000526 007766 -u.uamT | DependentVariable:E_RMICROSOF
2000M09 | -0.15147 -0.06686 -0.08450 ! Method: | east Squares Show .
———] Date: 1211112 Time: 13:45
2 —0 1274 0.00055 0.12689 \iﬂ'\ Sample (adjusted): 1988M03 20120 Sraph ..
2000011 | -0.18786 -0.10605 -0.08181 ! Included observations: 296 after adju Empty Group (Edit Series)
2000M12 | 028483 001522 -0.720085 | | White heteroskedasticity-consistent ¢
033786 0.06966 0.27219 I Variable cosfficient L= tat'_‘*'t'_“ 'Db_
2001M0Z T 00354 E—0-44280— 0 0T40——— Group Statistics =
2001M03 | -0 07948 007159 -0 DOTRY L c 0.001971  Estimate Equation... oog
E_RSP500 0.975071 Ectimate VAR 000
D_PROD -0.011979 - 903
O_MOMEY -5.39E-05 0.000316 -0.170570 0.8647
D_IMFLATION 0.724955 1.739924 0416659 06772
D_TSPREAD 0.012613 0.016980 Q742777 0.4582
D_DSPREAD 0.003827 0030278 0126387 0.89495
R-squared 0.867287 Mean dependentwvar -0.295552
Adjusted R-squared 0.864532 S.D. dependentvar 0.215445
S.E. of regression 0.079297  Akaike info criterion -2.207876
Sum squared resid 1.817223 Schwarz criterion -2 120604
Laog likelihood 3337656 Hannan-Quinn criter. -2172934
F-statistic 3147720 Durbin-Watson stat 2230610
ProbiF-statistic) 0.000000

EViews Workshop, 2021
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AOHNAON & AND BUSINESS

BA Eviews - [Series: DUMMY1  Waorkfile: EMPIRICAL (ERAMPLE, BalUntitlady] | mm—
[=] File Edit Object WView Proc Quick Options Window Help
Wi ProcIObjecthroperties] [PrinthameIFreeze] [De:fauh V] [SortIEdit+f—ISmpl+f—[Labe
| | | | 2o Create also the 2000M12 dummy2 in the
1997M11 0.000000 1 1
1997M11 | 0.000000 same way and run the following regression
1998M01 0.000000
1998M02 0.000000
1998M03 0.000000
1998M04 0.000000
1998M05 0.000000 3 - — -
199BMOG 0 Copy ctlec | Eguation Estimation . S|
1998M07 0 R cirtev | FE—
1998M08 0 =" Y : : -
1098M00 D Paste Special... I Feimon |Dpt°”5
1998M10 0 ) L
1008M11 0 Display format... I Eguation specification
:ggg:;? g Clear Contents L Dependent variable followed by list of regressors induding ARMA
——— o Insert obs... 3 and PDL terms, OR an explidt equation like ¥ =c{1)+c(2)*X.
;‘::::gi g TR Elim= I e_rmicrosoft EEIFSDEDD d_prod d_money d_inflation d_tspread d_dspread =«
— 3 dummy 1 dummy
1999M05 [J L Change to 1
1999M06 0 |
199aM07 0 _ ; |
1999MO8 o s e | i
1999M09 0 Label +/- |
1999M10 0] Wide+ /- | . -
1999M11 0 . | i
1999M12 0 Ob=IDE/ty I
2000M01 0 Title... |
2000M02 0 | Estimation settings
Z2000M02 o Sawe table to disk... |
Method: [LS - Least Squares {MLS and ARMA) -
Sample: 1988m01 2012m10 -

[ OK ] [ Arupo

D EViews Workshop, 2021
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With Dummies Without Dummies

[=] Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE_S:Untitled\, a EViews - [Equation: UNTITLED Waorkfile: EMPIRICAL _EXAMPLE_8:Untitled\]
[ViewlProchbject] [PrinthamelFreeze] [EstimatelForecastlStatisesids] =] File Edit Object View Proc Quick Options Window Help
Dependent Variable: E_RMICROSOFT JiewlPrncIDbject] [PrinthameIFreeze] [EstimatelFnrecast[itats[ﬁesidsl
Method: Least Squares ) )
Date 12/05/M12 Time: 1648 Depenq:ant Variable: E_RMICROSOFT
Sample (adjusted): 1988M03 2012M10 Method: Least Squares
Included observations: 296 after adjustments Date: 1211112 Time: 11:32
HAC standard errors & covariance (Bartlett kernel, Mewey-West fixed Sample (adjusted) 1988M03 2012M10
bandwidth = 6.0000) Included ocbservations: 296 after adjustments
White heteroskedasticity-consistent standard errors & covariance
Variable Coefficient Std. Errar t-Statistic Prob.
Variable Coefficient =td. Error t-Statistic Prob.
C 0.011695 0.004575 2556130 0.0111
E_RSP500 1.266716 0101805 12 43277 0.0000 C 0.001971 0007809 0252455 0.8009
D_PROD -0.011751 0.006335 -1.854849 0.0646 E_RSP500 0.975074 0024800 90 31758 0.0000
D_MOMNEY -0.000227 0.0003208 -0.735616 0.4626
D_PROD -0.0119749 0.007049  -1.699421 0.0903
D_IMNFLATION 0.367889 1.412260 0.260497 0.7947 D MONEY 5 39E-05 0.000316 0.170570 0.8647
O_TEPREAD 0.017380 0.016146 1.076453 02826 — - 3 : o :
D_DSPREAD 0 045554 0. 026051 41 787039 0.0750 D_INFLATION 0.724955 1.739924 0.416659 0.6772
DUMMY1 -0.391750  0.010734 -36.49662  0.0000 D_TSPREAD 0012613 0.016980 0742777 04582
DUMMYZ -0.302171 0.006651 -4543132  0.0000 D_DSPREAD 0.003827  0.030278 0126387  0.88995
R-squared 0421973 Mean dependentvar 0.012106 R-squared 0867287 Mean dependentvar -0.295552
Adjusted R-squared 0.405361 S.D. dependentvar 0.095085 Adjusted R-squared 0.864532 S.D. dependentvar 0.215445
S.E. of regression 0.073292 Akaike info criterion -2.358804 S.E. of regression 0.079297 Akaike info criterion -2.207876
3um squared resid 1.541672 Schwarz criterion -2.246597 Sum squared resid 1817223  Schwarz criterion -2 120/04
LCIQ likelihood 3581030 Hannan-Cuinn criter. -2.313879 Lﬂg likelihood 3337656 Hannan-Cuinn criter. 2172934
i izt in-1 — .
E Sté't'FS“tC - gﬁnggggg Durbin-Watson stat 2.189767 F-statistic 3147720 Durbin-Watson stat 2 230610
rob(F-statistic) : Prob(F-statistic) 0.000000

‘ We observe a change in coefficient values as well as in t-stats and p-values

- E EViews Workshop, 2021
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« What about the normality of residuals??

With Dummies Without Dummies

E] Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE_B:Untitled' -8 X

[Viewl Prochbject] [PrintINamelFreeze] [Estimate I ForecastIStatisesidsl

o Series: Residuals
— Sample 1986M03 2012M10
301 | Observations 296
404 | Mean -4.29e-18 "
Median 0.005218 ] Series: Residuals
Maximum 0.270443 | Sample 1988M03 2012M10
10- - Minmum  -0.203164 401 = Observations 295
Std. Dev. 0.072201 Mean -3.90e-18
staness 03685 | =i e,
Kurtosis 4043148 - Minimum  -0.380619
204 Std. Dev. 0.077708
104 Jarque-Bera  21.36062 Eﬁﬁ";f;zss 2?32222
Probability 0.000023 ’
i Jarque-Bera 0557733
0= — — Probability  0.000000
92 24 0.0 0.1 0.2 WIS = S U Hi=E=ls
-0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2

Skewness and kurtosis are slightly closer to the values that would take under normality

JB value is significantly lower

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

|View| Proc| Object | | Print | Save | Details+/-| | Show | Fetch |Store | Delete | Genr | Sample | 1 [G] Group: UNTITLED Workfile: EMPIRICAL _EXAMPLE_8:Untitled -Ax
Range:.WBBMD*I 2012010 — 298 obs [‘JiewlPrncIDbjectl [PrinthameIFreezel |De‘fauh v| [SclrtITranspnselEdit—f-ISmpI
%TD'E'WBBMMEMEMW __ Group Members [MONEY|D_INFLATION| D_TSPREAD] __ D_PR(
NA NA NA R
& corp_bond_aaa SpEsies] 500000 NA 0021000 0.
% corp_bond_baa Dated Data Table 100000 0.000855 0282000 01
cpi : :
S o dspread Graph.. 1300000 0.003412  0.027000 0.3
S dinfaton (600000 -0.003434  -0.185000  -0.0¢
A d_money Descriptive Stats , 1600000 0.001690  -0.497000 0.1
@ d_prod b : 1100000 -180E-05  -0.096000  0.07
3 d tspread , ' 1900000 -178E-05  -0.254000  0.2i
A defaull_spread Copy T as Equation.. N-Way Tabulation... 14000000  -177E05 0309000 0.2
dumme as Factar.. S —— 1400000  -0.000851  -0.367000 0.3
%dumng Baste Ctrl+V = 1600000 -1.11E-05  -0.029000 0.1
& e_rmicrosoft Paste Specia 2 YAR.. Principal Components.. 300000  -1.11E-05  -0.207000  0.2¢
A e_rsp500 as System.. Comelogram (1) 000000 0000814 0473000  0.17
@ |I:I_p|'c|d Manage Lmks E‘I_ Fnrmulaem - Mu|t| |E Series - 9 " _QDDDDD -0.000839 -0.031000 -0.25%
M inflation cetch from DB 2uftip Cross Correlation (2) ... 300000 0.001627  -0.222000  0.17
i etch from Ub.., I P
&4 microsoft L Long-run Covariance.. 1800000 0002416 0278000 00
&4 maney_supply Storeto DB.., . 1200000  -0.002476  -0.504000  -0.4°
M resid _ Unit Root Test... 500000  -0.001634  0.089000  0.0¢
A rmirrnenft Obiect coov ... I

-

Cointegration Test 1300000 -1.04E-05 -0.055000 -0.5¢
_ - .G00000 -0.003218 0.381000 052
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Correlation Matrix\

Covariance Analyss — lss2enf B |6 Group: UNTITLED Worfle EMPIRICAL EXAMPLE 8:Utited .
Statstcs S T View| Proc| Object | | Print | Name |Freeze | | Sample | Shegt | Stats | Spe
MEWDE@EW ) ,] Series or groups for conditioning {optional): ‘ ‘ | ‘ ‘ Corin
[ Covariance [ Mumber of cases
T Dloordamm [ Number of s, D_DSPREAD | D_MONEY D_INFLATION D_TSPREAD | D_PROD | E_RSPA00
[]sscp [ 5um of weights Options D DSPREAD| 1000000 = 0065707  -0252826  -0.026896  -0.0036B5  -0.314374
[tstatistic o O _MONEY | 0065707 ~ 1.000000 009689  -0.018622 = -0.178487  -0.044872
7| Probability |t =0 Weighting: | None v
O INFLATION| -0.252826 | 0095689 1000000 0070743  -0.108289  -0.021866
Layout: [Sl:'readsheet "] D TSPREAD  -0.026896 = 0018622 0070743 1000000 = -0.09%518  -0.029795
[]d.f. corrected covariances D FROD | -0.003685 0178497  -0.108289  -0.095513 ~ 1.000000  0.010829
I E RSPR00 | 0314374 0044872 0021866  -0.020795 0010829  1.000000
1988m01 2012m10 one
Saved results
Balanced sample (istwise deletion) basename:;
[ 0K ] ’ Cancel ]

‘ No problem of multicollinearity, since the correlation among the explanatory variables is relatively small
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2. Add/Remove an explanatory variables, identifying a big change in the
coefficient values

Drop d_dspread from our regression equation

Without d dspread With d dspread

(=) Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE_&:Untitled\ (=] Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLE 8::Untitled\

[ViewIProc]Dbject] [Printhame[Freezel [EstimateIForecastIStats[Residsl [Viewlpmclobje‘:t] [Print[NamEIFrEEZE] [EStimatEIFmECEStIStats]R“ids]

Dependent Variable: E_RMICROSOFT
Method: Least Squares

Date: 12/05M13 Time: 1656

- Sample (adjusted): 1988M03 2012M10
Sample (adjusted) 1988M03 2012M10 Included observations: 296 after adjustments

Included observations: 296 after adjustments HAC standard errors & covariance (Bartlett kernel, Mewey-West fixed
HAC standard errors & covariance (Bartlett kernel, Mewey-West fixed bandwidth = 5.0000)

bandwidth = 6.0000)

Variable ;ﬁmﬁ:\ Std. Error t-Statistic Prob.

Dependent Variable: E_RMICROSOFT
Method: Least Squares
Date: 12/05M13 Time: 16:57

Variable ?ﬁ]ciem Std. Error t-Statistic Prob.

C 0.009011 004833 1.864355 0.0633

c 0.009018 0.004850 1.859321 0.0640 E_RSP500 1.284789 111250 11.63852 0.0000
E_REP500 1.254566 0.111124 11.28934 0.0000 D_PROD -0.011824 Opo0E198 -1.909107 0.0572
D_FPROD -0.012005 006233 -1.926016 0.0551 D_MOMEY -0.000189 01000320 -0.591941 0.5544
D_MOMNEY -0.000161 000317 -0.507025 0.6125 D_IMFLATION 1.320730 915675 0.689433 0.4911
D_INFLATION 0.812608 1.9852383 0.4093186 0.6826 D_TSPREAD 0.013109 017875 0733379 0.4639
D_TSPREAD 0.0127a3 0.017931 0.712904 0.4765 D_DSPREAD 0.043376 0.026522 1.635447 0.1030

T

R-squared . Mean dependent var 0.012106 R-squared \D\’-'.S\E_Djﬁ/rﬂean dependent var 0.012106
Adjusted R-squared 0.317807 %.D. dependentvar 0.095085 Adjusted R-squared 0.318229 3.D. dependentvar 0.095085
S.E. of regression 0.078535 Aaike info criterion -2.230476 S.E. ofregression 0.078511  Akaike info criterion -2.227793
Sum squared resid 1788658 S¥hwarz criterion -2 1556672 Sum squared resi 1781386 Schwarz criterion -2.140521
Log likelihood 3361105 Hannan-Quinn criter. -2 200526 Log likelihood 336.7134 Hannan-Cwinn criter. -2.192851
F-statistic 28 48572 DuNin-Watson stat 2 188938 F-statistic 2394944 Durbin-Watson stat 2196550
ProbiF-statistic) 0.000000 Prob{F-stalisyc) 0.000000

\ /

No big changes in coeff. values, thus no present of multicollinearity
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« 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.
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« Solutions to the problem of multicollinearity

Use of ridge Regressions
Use of Principal Component Analysis.

1
2
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.
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Testing for linear relationship
between Y and X

Linearity or not???
Ramsey RESET test : View — Stability Diagnostics —>Ramsey RESET Test

@ EViews - [Equation: UNTITLED Waorlkfile: EMPIRICAL _EXAMPLE_8:Untitled\]

[=] File Edit Object View Proc

Quick Optiocns  Window Help

Representations
Estimation Qutput
Actual Fitted Residual
ARMA Structure...

Covariance Matrix

Coefficient Diagnostics

[ Besidual Diagnostics

Stability Diagnostics

Label

Gradients and Derivatives r

PrncIDbject] [PrinthameI Freeze] [Estimatel Fnrecastlitatslﬁesids]

T

10
Istments
standard errors & covariance

t Std. Errar t-Statistic Prab.

0.007309 0252455 0.8009
0.0243800 39.31758 0.0000
| 0 007049 -1 89421 0 nan3

Chow Breakpoint Test...
Quandt-Andrews Breakpoint Test..,

L LrarmceAnr

oL

Chow Forecast Test...

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
F-statistic
Prob(F-statistic)

0.867287 Famsey RESET Test...

0.864532 Recursive Estimates (OLS only] ...

The default of EViews

RESET Specification )ﬁ

Mumber of fitted terms:

0.079297

181722° Leverage Plots...

333 765F Influence Statistics...

4. 7720 Durom-watson stat 2230670
0.000000

[ Ok ] [ Cancel ]

EViews Workshop, 2021
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OIKONOMIKO ATHENS UNIVERSITY

NMANENMIETHMIO OF ECONOMICS
AOHNAN \lagl AND USINES: between Y and X
Taiae df—PFrabability
—statistic 1125077 288 0.2615
1265799 (1, 288) 0.2615 - -
- H, : Linearity
|
F-test summary: O
Sum of Sq. df Mean Sguares
Test 38R 0.007795 1 0.007795 - -
Restricted S5R 1.781386 289 0.006164 ]
Unrestricted SSR 1.773591 288 0.006158 H N On — L I near It
Unrestricted S5R 1773591 288 0.006158 A "
LR test summary:
Value df
Restricted LoglL 3367134 289
Unrestricted LogL 337.36258 283

Both F and chi-squared versions
Unrestricted Te_stEquatiUn:

Method: Least Squares
Date: 12/05/M12 Time: 16:59

Sample: 1988M02 2012M10 apparent non-linearity equation; the relationship
Included observations: 296
HAC standard errors & covariance (Bartlett kernel, Mewey-West fixed between the Microsoft excess returns and

bandwidth = 6.0000)

the explanatory variables is linear. The linear

Wariable Coefficient Std. Error t-Statistic Frob.
C 0005799 0005455 1062927  0.2887 Model for the Microsoft returns is appropriate.
E_RSPS00 1.298691 0.110054 11.80051 0.0000
O_PROD -0.011925 0006576 -1.813385 0.ovoas
D_MOMEY -0.000199 0.000317 -0.627211 0.5210
D_IMFLATION 1.389351 1.928037 0.720604 04717
D_TSPREAD 0.011931 0.017602 0.677800 0.4984
O_DSPREAD 0.032900 0026370 1.247624 02132
FITTED"Z 1.035949 0.683401 1.515874 0.1206
R-squared 0.335018 Mean dependentvar 0012106
Adjusted R-squared 0.318856 S.D. dependentvar 0.095085
S.E. of regression 0.078475 Akaike info criterion -2.228422
Sum squared resid 1.773591 Schwarz criterion -2.125683
Log likelihood 337.3625 Hannan-Qwinn criter. -2.185488
F-statistic 2072780 Durbin-Watson stat 2197602
Prob(F-statistic) 0000000
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Stability or not???

Chow Tests : View —>Stability Diagnostics — Chow Breakpoint Test

lViewlPrnchbject] lPrinthamelFreeze] lEstimatelFnrecastlStatisesids] [ViewlPrncIDbject] [PrintINameIFreeze] [EstimatelFnrecastIStatsIResids]

Dependent Variable: E_RMICROSOFT Representations T
Method: Least Squares
Diate: 12/05M13 Time: 16:58

Estiration Qutput

Sample (adjusted): 1988M03 2012M10 Actual, Fitted, Residual Mo
Included observations: 296 after adjustments ARMA Structure... stments
HAC standard errors & covariance (Bartlett kernel, Mewey-West fixed - o artlett kernel, Mewey-West fixed
bandwidth = 6.0000) Gradients and Derivatives r
Covariance Matrix
Wariable Coefficient Std. Error t-Statistic Prob. Std. Errar t-Statistic Prob.
Coefficient Diagnostics [
C 0.008011 0.004833 1.864355 0.0633 Residual Diaanostics . 0.004833 1.864355 0.0633
E_R3F500 1.2847349 0111250 11.63852 0.0000 — 0111250 11 A3RA2 00000

O_PROD -0.011834 0006198  -1.909107  0.0572 Stability Diagnostics L how Breakpoint Test...
f D_MONEY -0.000189 0000320 -0591941 05544 Quandt-Andrews Breakpoint Test..
D_INFLATION 1320730 1915675  0.689433 04911 Label
D_TSPREAD 0013108 0017875 0732379 04639 DTS TRERL vorsTes  Chow Forecast Test..
D_DSPREAD 0043376 0026522 1635447  0.1030 D_DSPREAD 004357€  Ramsey RESET Test..
R-squared 0332096 Mean dependentvar 0012105 [oEEe o 2O B SRS L=
Adjusted R-squared 0.318229 5.D. dependentvar 0.095085 SE of regression 0:0?851:1 Leverage Plots...
S.E. of regression 0.073511 Akaike info criterion -2 227793 Sum squared resid 178138 Influence Statistics...
Sum squared resid 1.761386  Schwarz criterion -2.140521 Log likelinood 336.7134 Hannan-CIommn crier. =2 192857
Log likelihood 336.7134 Hannan-Quinn criter. -2.192851 F-statistic 2304944 Durbin-Watson stat 2 196550
F-statistic 2394944 Durbin-Watson stat 2196550 Prob(F-statistic) 0.000000
Prob(F-statistic) 0.000000
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I .
- :
Chow Tests [‘JiewlPrncIDbjectl [PrinthameIFreezel [EstimateIFnrecastIStatslﬂesids]
,Jintewmnre breakpoint dates Chow Breakpoint Test: 2000M04
< Mull Hypothesis: Mo breaks at specified breakpoints

2000:04
Equation Sample: 1983M03 2012M10

F-statistic 1.108545 Prob. F(7,282) 0.3577
Log likelihood ratio 8.035007 Prob. Chi-Square(7) 0.3295
[ \GK l I Cancel ‘
\
P-values are in excess of 0.05
We split the sample roughly in half. You can also We cannot reject the Null- Hypothesis
select a date of i.e. stock market crash etc... thus parameters are stable
across the two sub-samples

H, : parameters are stable across the two sub-samples
H , . parameters are not stable across the two sub-samples




i T Testing for Stability
AOHNAON AND BUSINESS

How can the appropriate sub-samples to use be decided?

1. Plot the dependent variable over time and split the data accordingly to any
obvious structural changes in the series.

L
= ]
= ]
o1
.0

__—1 —

__2 —

— = ]

— o ]

~. 5 e e T T T T T e e e e ey

2. Split the data accordingly to any known important historical event ( stock
market crash, market microstructure change, new government elected)

You can also use the last few observations and perform a forwards
predictive failure test or the first few observations for a backwards predictive
failure test.
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Univariate Time Series Modeling
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8
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« Autoregressive process AR(1)

When you are estimating an AR equation,

you do not say that Y follows an AR process,

O irical le 9.wfl — but you say that the error terms follow an AR
pen empirical_exampie_Y.

Quick

Y, = a-+

—» Estimate equation

process.

Y,

t

a+ u,

Y, , + U, u, = ou, ., +V;
Y, =a+ pu, ; +V, =
a+ p(Y, ,—a)+vV, =
= @A—p)a+pY, , +V,
ion Estimati s - = 1
Equation Estimation st /.., . i Eguation Estimatfon - Iﬁ
Specification | Options / Specdification tptions
Eguation spedification Equation gpecification
igble fhllowed by list of regressors induding ARMA mendent vanable followed by i i i
- S | v list of regressors induding ARMA,
and POL terms, OR. xplicit equation like ¥ =c(1)+c{2)™X. and Plimn:)\DR an explicit equation like ¥ =c{1)4+c(2)7X.
@ ] T [
Estimation settings Estimation settings
Method: |5 - | east Squares (NLS and ARMA) - Method: [L5 - Least Squares (ML5 and ARMA) "']
Sample: 1987q1 201293 - Sample: 1987q1 201293 o
[ Ok J [ Akupo [ CIkC ] [ Arupo ]

F—— “—
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Estimation OQutputs

[=] Equation: UNTITLED Workfile: EMPIRICAL _EXAMPLED: Untitled', - B8 x | [Z] Equation: EQ01  Workfile: EMPIRICAL_EXAMPLED::Untitled) - [ x
[Vimlpmclobje'i] [P””tINE‘"‘EIFr“ZE] [ESti"‘ateIFWECE‘StlﬁatSIR“idS] lUiewIPrnc[Dbject] [Printhame]Freeze] [Estimate]FnrecastIStatisesids]
Dependent Variable: PRICE_RET Dependent Variable: PRICE_RET
Method: Least Squares Method: Least Squares -
Date: 12/11/12 Time: 16:15 Dat '12:"1'1!‘12 Time: 17-10
Sample (adjusted): 1987Q3 201203 ate. e TIme: 17
Included observations: 104 after adjustments Sample (adjusted) 198703 201203
Included observations: 101 after adjustments
Variable Cosfisieqt Std. Error t-Statistic Prob. Convergence achieved after 3 iterations
C 0.003559 0.002249 1.582286 01165 YWariable Coefficient Std. Error t-Statistic Prob.
PRICE_RETI(-1) 0.512973 0.085864 B.OT4276 0.0000
X 7 C 0.007307 0.004423 1.652108 01017
R—SCILIEIFECI W Mean dependent var 0.007425 .-':".RI:']} 05129732 008528654 5 Q74276 0.0000
Adjusted R-squared 0257565 S5.D. dependentwvar 0.025121
S.E. ofregression 0021646 Akaike info criterion -4 808412
Sum squared resid 0.046385 Schwarz criterion -4 756627 Ea_sq";a:jeg 4 ggg?ggg g%a”ddepegdepwar g'gg;ﬁ?
Log likelihood 2448248 Hannan-Quinn criter. -4 787448 Adjusted h-square : L. dependentvar :
F-statistic 3569198 Durbin-Watson stat 18885812 S.E. ofregression 0.021646  Akaike info criterion -4.808412
Prob(F-statistic) 0.000000 Sum squared resid 0.046385 Schwarz criterion -4 756627
Log likelinood 244 8248 Hannan-Quinn criter. -4. 787448
F-statistic 35.69198 Durbin-Watson stat 1.888812
Prob(F-statistic) 0.000000
Inverted AR Roots A1

Identical slope coefficients; different constant terms
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« Moving Average Process MA(1)

Y, = a+ Uy,

u =V, +6v,_,

Eguation Estimation ﬁ

(=] Equation: UNTITLED Workfile: EMPIRICAL_EXAMPLED: Untitled!, - B X
Spedification | Options [View[ Procl Dbject] [ Printl Namel Freeze] [ Estimatel Foreca stl Stats I Resids ]
Equation specification Dependent Variable: PRICE_RET
. . . . Method: Least Squares
Dependent variable followed by list of regressors induding ARMA Date: 121112 Time: 17-22

QR an explidt equation like ¥=c(1) +c(2)*X. Sample (adjusted): 196702 201203

- Included observations: 102 after adjustments
Convergence achieved after 69 iterations
MA Backcast: 19870211

price_ret cma(1)

Variable Coefficient Std. Error t-Statistic Prob.

- C 0.007607 0.003203 2 378082 0.01495
MAL ) 0500356 0.083947 R E25312 0.0000
Estimation settings R-squared 0268111 Mean dependentvar 0.007673
Adjusted R-squared 0260792 S.D. dependentvar 0.025121
Method: (|5 - |Least Squares (MLS and ARMA) - S.E. of regression 0.021599 Akaike info criterion -4.812958
Sum squared resid 0.046650 Schwarz criterion -4 761488
Sample: 105701 201203 - Log likelihood 2474608 Hannan-Quinn criter. -4792116
- F-statistic 36.62272 Durbin-Watson stat 1.759171

ProbiF-statistic) 0.000000

Inverted MA Roots -50

[ 514 J [ Arupo
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« ARMA model : Combination of autoregressive and moving average
processes

How to build an ARMA model ??

a. ldentification (autocorrelation function (ACF), the partial autocorrelation
function (PACF), and the resulting correlograms( plots of ACFs and
PACFs against the lag length).

@ EViews - [WClrkflE' EMPIR[CAL EXAMPLESD - |:'E 1'|.L | FA Eviews - [Series: PRICE_RET Workfile: EMPIRICAL_EXAMPLES::Untit

RA File Edit Object View Proc Quick Options Window H — ' . j : ﬁ
E FIlE Edlt Gb_lECt VIEW F'ru-c Q'-”d': G‘Pt VEWIPI' IObJ cth perties] [PrintINamelFreeze] [De#ault V] [S: Cnrrelogram SFIECIﬁCEtICIF‘I
view| Proc| Object | | Print | save | Details=/-| | Show| 1 Spresdthest | EEICE- R Correlogram of
aph.. -
Range: 1987Q12012Q3 — 103 obs e e mren s | rice. ot~ mtogiomeprice @ Level
. — ESCrIpLIve STatIstics e51s — - -
I-SEIample. 198701 201203 103 obs S Ome-Way Tabulation.. ©) 1t difference
C > -
() 2nd difference
eql C ram.. p
% hgme rice Leng-run Variance...
rice ret Unit Root Test... Lags-te-ncyde
%b Variance Ratio Test...
BDS Independence Test...
Label
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FA EViews - [Series: PRICE_RET Workfile: EMPIRICAL_EXAMPLES:Untitled\] //Autocorrelation function
b File Edit Object View Proc Quick Options Window Help /

- . . .
Wiew | Proc | Object | Properties | | Print | Mame | Freeze | | Sample | Genr | Sheet Ggph’ Stats | Ident Partial autocorrelation function

Correlogram of PRICEZRET

Date: 121112 Time: 17:39
Jample: 198701 201203
Included observations: 102

Autocopretgtion Pa%ﬂnrr@a@n (.AC PAC ) Q-5t The series are persistent;

= < 1 0E12 0512 27481 0000 | autocorrelation dies away quite slowly
| D g 2 0183 -0.107 31.023 0.000
= ] 3 0376 0.449 46188 0.000
! ] 4 0656 0.449 92815 0.000
[ | o 5 0219 -0.511 98.079 0000 The fir rtial rrelation ff r ianifican
i T S TTE 5410 95085 0,000 e first 5 partial autocorrelation coeffs. are significant
| D NN 7 0187 -0.036 101.98 0.000
i -] Y 8 0400 0086 120.83 0.000
Y N 9 0058 -0.051 121.21 0.000
g NN 10 -0.094 -0.013 12223 0.000
Rule of thumb : An autocorrelation coef .is classed as significant if it outside +1 9@ x
- 1/2
T
Here+0.19

Since the first acf is highly significant , Ljung —Box joint test statistic reject the Null hypothesis of no autocorrelation

for all numbers of lags considered

Maybe an ARMA model is appropriate...
_ 133 EViews Workshop, 2021
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Univariate Time Series Modeling

b. Estimation (OLS , MLE, etc)

Equation Estimation HH

by EViews - [Equation: UNTITLED Workfile: EMPIRICAL EXANMPLES:Untitled™]

Specdification | Options

A File Edit Object View Proc Quick Options Window Help

Equation specdfication

Dependent variable followed by list of regressors induding ARMA
and POL terms, OR an explicit equation like ¥ =c{1) +c{2)*X.

price_ret c ar{1) ma{l1) -

Estimation setting,

ethod: [LS - Least Squares {MLS and ARMA) \ V]

SampleT

i

TO1T 28

'Uiewl ProcIObject] [PrintINameI Freeze] [Estimatel ForecastIStatsIResids]

Dependent Variable: PRICE_RET

Method: Least Squares

Crate: 12M11/M12 Time: 17:50

Sample (adjusted): 198703 201203
Included observations: 101 after adjustments
Convergence achieved after 15 iterations

MA Backcast: 198702

WVariable Coefficient Std. Error t-Statistic Prob.
C 0.007267 0.002912 1.85T620 00662
ARCTY 0267312 0178790 1.5120321 01337
WA 0.250850 0177382 1.977936 0.0507
R-squared 0.291218 Mean dependent var 0007425
Adjusted R-=squared 0.2758585 =D.d 5121
S.E. of regression 00212632 aike info criterion -4 82508
Sum squared resid 0.044724 Schwarz criterion -4 F4T410
Log likelihood 246 6669 Hannan-Ciuinn criter. -4 793541
F-statistic 2014240 Durbin-Watdon stat 1.979778
Prob(F-statistic) 0.000000

[ QK J [ Arxupo

ed AR Roots

Inverted MA Roots

7 /

How to define the order??

Answer :Choose the model that minimizes the/value of

Information Ciriteria (IC): We use Akaike Information Criterion

Bellow 1 = stationa

orkshop, 2021
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« . Diagnostic Checking (Overfitting and residual diagnostics)

Overfitting : If the model you specified at step 1 is adequate any extra
terms added to the ARMA model will be insignificant

Residual Diagnostics: If residuals are free from autocorrelation the model
you specified at step 1 is adequate

- R EViews Workshop, 2021
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« Open Example 9.wfl

* Click on homeprice —— View —— Unit Root Test

WUIk‘mE EMP]R]CAI._EXAMPLB _ {C\.I.ISEIS\aSl‘lnl‘l\.dmphmﬂsmﬂhampl... E"E ﬂ El\fiﬂ'm = I5=ries: HDM EPRICE Warkﬁle: EMPIRICAL_EXAMPLE;::U ntitlﬁd"\] EIEE

Fil i i Vi P i i Add-i Wi Hel
l‘ufiew[Proc[Dbject][Sa\re[Freeze[Detailsﬂ-l[Shnw[FetchlSturelDelete[GenrlSamplel - - i — =
. VlewlPrnclﬂh_luthrnpertlH]_[PrlntINamelFruze]_[DéM 'F]_[5nn1Edk+;-ISmpL+f—lﬁ.d,lust
Range: 193701 2012Q3 - 103 obs F SpreadSheet | HOMEPRICE
Sample: 198701 201203 - 103 obs Order: T | T |
Graph... X | I l
@ I N g
Descriptive Statistics & Tests it BN
% pru:e_re% One-Way Tabulation...
b resid

Correlogram...

Long-run Variance...
Ereakpoint Unit Root Test...
Variance Ratio Test...

BDS Independence Test...

Forecast Evaluation...

Label
198002 | - TR AD

Bt Tt T

e b

EViews Workshop, 2021
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Unit Root Test

Testiype——
< [Augmented Dickey-Fuller -

Test for unit rootmn Lag length

i) 1st difference

(") 2nd difference

i@ Automatic selection:

| Akaike Info Criterion v |

Maximum lags: | o
I Indude in test equation

g i@ Intercept

(71 Trend and intercept i
. () User specified: | 4
) Mone

[ QK ] [ Cancel ]

Null hypothesis: Unit Root
Alt hypothesis: Not unit Root

P-value = 0.7124> 0.05

Do not reject the Null
Hypothesis, hence
HOMEPRICE Is non-stationary

Stationarity — case 1

Mull Hypothesis: HOMEPRICE has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=0)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

1103207124

Test critical values: 1% level -3. 495677
5% level -2.890037
10% level -2.58 1
*Mackinnon (1996) one-cidedpvaloes.

Augeented Dickey-Fuller Test Equatips
Ependent Variable: DIHOMEFPRJZE)
Method: Least Squares

Date: 1210217 Time: 10.4

Sample (adjusted) 128702 201203
Included obsergafons: 102 after adjustments

/ﬁme Coefficient Std. Errar t-Statistic Praob.
HOMEPRICE(-1) -0.010030 0.o0a09z 1103222 02726
C 1.825857 1.057967 1.725816 0.0875

R-squared
Adjusted R-squared
S.E. of regression

0.012025 WMean dependentvar
0.002145 S5.0D. dependentvar
3470374 Akaike info criterion 5.34581

0721961
3474102

Sum squared resid 1204.349 Schwarz criterion 5.397 285
ag likelinood -270.6366 Hannan-Cluinn criter. 5 366657
F-sTtistic 1.217100  Durbin-Watson stat @a30034

Prob(F-tagistic) 0.272578

Ay = 1+ Y1

+u

Wor




Unit RG-CI-t Test

< [Augmented Dickey-Fuller

)

Test for unit root in
q @) Level

(71 1st difference
() 2nd difference

| Indude in test equation

(7 Intercept

| |
| @ Trend and intercep

Lag length

(@ Automatic selection:
[Akaike Info Criterion v]

Maximum lags: | g

(71 User spedfied: | 4

[ ]9 ] [ Cancel ]

| *MacKinnon (1996) one-sided p-

Stationarity — case 2

Mull Hypothesis: HOMEPRICE has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=0)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

0. 2EESCQEDD

Test critical values: 1% level
5% level
10% level

-4.050509
-3.454471
-3.152

Augme Dickey-Fuller Test Equati
Deperdent Variable: D{HOMEPRI
Method: Least Squares

ate: 1210217 Time: 10
Sample (adjusted}

Included observa#tns: 102 after adjustments

NUII hypotheS|S Un|t R()Ot //aﬂme Coefficient  Std. Error  t-Statistic  Prob.
/HUMEF'RICE[—‘I} -0.004409  0.016823 -0.262097  0.7938

Alt hypothesis: Not unit R | @menociesrar) ooosser  oosisss 0397828 osos
0.013602 Mean dependentvar 0.721961

-0.006326 3S.0. dependentwvar 3474102
3485072 Akaike info criterion

1202427 Schwarz criterion

R—squared
P-value = 0.9908> 0.05 "‘fjéﬁﬁigﬁi;il”é#“
3 _sql._lared resid

Lng lihood -270.5551 Hannan-Qwinn criter.
F-statisti 0.682561 Durbin-Watzaon stat
Do not reject the Null Fttisloe 0682551

Hypothesis, hence
HOMEPRICE Is non-stationary T

Ay = u+Ye—a 101
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Question: How might you transform the series to
remove any unit root?

Answer: Variables can wusually be made
stationary by transforming them into their
differences or by constructing percentage
changes of them. It is common price indices to
be converted to returns by calculating the
logarithmic differences.

Example:

Click on homeprice —- View —— Unit Root
and the select 1st difference
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Unit Root Test ]

Test type
\Lﬁ.ugmented Dickey-Fuller

Test for unit root in Lag length
1 Level _
= EHE_ @ Automatic selection:
@) 1st difference
@ 2nd difference Schwarz Info Criterion \Tb

Maximum lags: | o
' Indude in test equation

| @ Intercept

(7 Trend and intercept i
. () User specified: | 4
) Mone

[ oK ] [ Cancel ]

Null hypothesis: Unit Root
Alt hypothesis: Not unit Root
P-value = 0.000<0.05

Reject the Null Hypothesis,
hence D(HOMEPRICE) Is
stationary

Stationarity

Mull Hypothesis: DIHOMEPRICE) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=0)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.078693 0.0000
Test critical values: 1% level -3.496346
5% level -2.880327
10% level -2.58218
*MackKinnon (1986) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DIHOMEPRIC
Method: Least Squares
Date: 12/02M17 Time: 10:5
Sample (adjusted): 19 3201203
Included observati 2101 after adjustments
V}ﬂéﬁa Coefficient Std. Error t-Statistic Prob.
OMEFRRICE(-1)) -0.414527 0.081621 -5.073693 0.0000
C 0298418 0.288744 1.033505 0.3039
R-squared 0206687 WMean dependentvar 0.007921
Adjusted R-squared 0198674 S.D. dependentvar 377428
S.E. of regression 2844332 Akaike info criterion 4 948137
Sum squared resid 3009325 Schwarz criterion 4999922
Log likelihood -247 8809 Hannan-Cluinn criter. 4 969101
F-statistic 2579312 Durbin-Watson stat 1.895662
Prob(F-statistic) 0.000002
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