Econometric Methods 1

Import Data
To import data from Text file, we can begin by:

From menu bar, go to File, select Import, choose ASCII data created by a

spreadsheet
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In insheet — Import ASCII data window, specify the data file (Text file). Then, click OK.

& insheet - Import ASCII data |:||Elr>__(|

ASCI dataset filenare:
|KATUNMIFAMFE03\ManualProject_SE Tt ([ Browse... |

Mew variable names: [optional]

Storage type

(%) Uze defaul () Force float ) Force double

Drelimiter

(%) &utomatically determine delimiter
(3 T ab-delimited data

) Comma-delimited data

() User-specified delimiter

[ ]

[ ] Replace data in memary

0K | [ Cancel | [ Submt

By clicking on Data Editor Icon:

zfif Stata/SE 11.0 - [Results]

File Edit Data iGraphics  Statistics  User  Window  Help

S E - 2 ﬁ@\j )

: N
Review !Data Editor I:Eirn:nwse:ll
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The data will be in Data Editor window as follows:

[ Data Editor (Edit) - [Untitled]

File Edit Data Took

=1= I Y Ei= =i Ik 411

day[1] TUE
E day date time rm rj rf ~
% 1 TUE 3-Jan-2006 0 . . .
2 WED 4-3Jan-2006 1 2.419932 1.369863 .0184286 3
3 THU 5-Jan-2006 2 -.25834 -2.702703 .0183561
4 FRI 6-Jan-2006 3 .8175045 2.083333 .0182085
5 MON 9-Jan-2006 4 1.996412 2.040816 .0180685
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Define Name and Definition of the Variables

From Data Editor window, double click on the variable.
& Data Editor (Edit) - [Untitled]

Fie Edit Data Took

=1 Y| = D= A=Al

di[1]

4.1 539.3

e x3 x4 d1 d2 d3 d4 ds *
&
2 3.96 533.2 0 0 1 0 B
3 4 534.2 0 0 0 1
4 3.95 524.7 0 0 0 0
5 1 0 0 0

From Variable Properties window, specify Label of the variable, then, choose
Define/Modify...

Yariable Properties X

Mame; | di |

Label: | D1 |

Type: | brste w |

%00 L.

Value Label; | W |
Reset apply

From Manage Value Labels window, choose Create Label
B Manage Value Labels E

Value Labels Create Label K

There are nao ikems ko show,

Format:

Edit Label

Drop Label

Add Yalue

Edit Yalue

Remove Yalue
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From Create Label window, define Label name: (in this case Monday), Value: (in this case
0), Label: (in this case Other Day), then click Add.

B Create Label E

Label name: | Monday |

Walue Label Yalue:

Label:
Other Day

[ New ” Celete ]

Moke: Changes are not applied ko the dataset unkil waou click 'Ok,

[ Ok ][ Cancel ]

Then, Value: 1 and Label: Monday. After finish define Value and Label, click OK.
B Create Label b__(|

Label name: | Monday |

Yalue Label Walue:
1 Maonday Label:

<nok defined =

[ New ” Celete ]

Moke: Changes are not applied ko the dataset unkil waou click 'O

(4 @ [ Zancel
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After finish create label, from Manage Value Labels window, click Close.
B8 Manage Value Labels

Value Labels Create Label
|+ Manday |

Edit Label

Drop Label

Add value
Edit Yalue

Femove Yalue

Close

!

After finished inputing value of variables, click Cancel. Then, from Define value labels
window, click Close.

Define value labels E'
Define label names Y alue labels
0 Others
1 Monday
| Defre.. | [ Dep. | [ add. | Modiy...
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Then, from Variable Properties window, go to Value label box, choose the specify value

label, then, click Apply.

¥Yariable Properties

£

Name:|d1

Label: | D1

Type:|byte

Format: | %800

Yalue Label:

Reset

Apply

Yariable Properties

Name:|d1

Label: | D1

Type:|byte

Format: | 948,00

Yalue Label; | Monday

[ Reset ] [ Apply %

Then, the value label will appear instead of value.

[ Data Editor (Edit) - [Untitled]

Fie Edit Data Took

=2 I Ef =R M= AlC e

dif1]

E x3
% 2 3.96
3 4
4 3.95
5 4.1
6 3.93
7 3.95
8 4
9 3.94
10 4
11 3.94
12 4.12
13 4.17
14 4.17
15 4.15
16 4.16
17 4.16
p 19 A 1C

Ready
/4 start

@ [ & 7 { e

x4
533.2
534.2
524.7
539.3
548.75
542,
548.
547.
556.
561.
554,
543,
557.
553.
558.
558.

Cz2

N

w 0~ 0 0 B 0 v O,

dl
Other Day
Other Day
Other Day

Monday
Other Day
Other Day
Other Day
Other Day

Monday
Other Day
Other Day
Other Day
Other Day

Monday
Other Day
Other Day

N+lhar Nav

d2

> O B O O OO O O O OO pFLp ©O O O O

Vars: 29

d3 d4 ds*
1 0 B
0 1
0 0
0 0
0 0
1 0
0 1
0 0
0 0
0 0
1 0
0 1
0 0
0 0
0 0
1 0
n 1 l!
Obs: 224 Fiker:OFF  Mode: Edit UM

T 7 &) 2 - nosam
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Descriptive Statistics can be analyzed by:
From Menu Bar, go to Statistics, choose Summaries, tables, & tests, select Summary
statistics, select Summary statistics

2fif Stata/SE 11.0 - [Results]

File Edit Data Graphics | Statistics | User ‘Window  Help

=" BN W ENTR Summaties, tables, and tests H Surnrary and descriptive statistics » Sumimary statistics
|Review Linear models and related 3 Tables 4 Means
Command Binary outcomes 3 Classical tests of hypotheses 4 Proportions
il insheet using "K:\Chul
2 :;E;;Fﬁﬁ:ﬁﬂonéay%a"l Ordinal oukcomes 3 Monparametric kests of hypotheses 3 Ratios
3 label values d1 Monday Categorical outcomes 3 Distributional plots and tests 3 Tatals

From summarize — Summary statistics window, specify the variables to be analyzed in
Variables: (leave empty for all variables) box, then click OK

B8 summarize - Summary statistics |Z||E|[Z|

Main | byitsin | ‘weights

Yariables: [leave empty for all variables)

| Lo

Examples: [l all wanables starting with "yr''
wz-abic all variables between wyz and abc
Options
{(#) Standard display

(3 Digplay additional statiztics

() No display; just calculate mean

[ ] Use variable's display format
Separator line every M wariables [zet 0 for none)

[ Factor-waniable dizplay optionz ]

[ oKk |[ Cancel |[ Submt
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The result will be as follows:

summarize

Variable | Obs Mean Std. Dev. Min Max
_____________ o o o e

day 0

date 0
time 224 111.5 64.80741 0 223
rm 223 .0134254 1.022241 -3.538129  3.050996
] 223 .0012806 1.841034 -6.666667 4.580153
_____________ o o e e
rf 223 .0201872 .0010914 .0180685 .0216338
ex 223 38.09048 .9104958 36.04 40.74
r 223 4.719708 .3435897 3.93 5.16
gp 223 601.4513 39.4314 524.7 718.8
v 223 -.0189067 1.840972 -6.68504 4.55939
_____________ o o o e
x1 223 -.006762 1.022251  -3.55919 3.02984
X2 223 38.09048 .9104958 36.04 40.74
x3 223 4.719708 .3435897 3.93 5.16
x4 223 601.4513 39.4314 524.7 718.8
dl 223 .1883408 .3918637 0 1
_____________ S
d2 223 .2017937 .4022419 0 1
d3 223 .206278 .4055427 0 1
d4 223 .206278 .4055427 0 1
ds 223 .1973094 .3988632 0 1

Descriptive Statistics Classified by Groups can be done by
From summarize — Summary statistics window, choose by/if/in, specify grouping variable,
in Variables that define groups:, then, click OK.

B summarize - Summary statistics |Z||E|F5__<|

bain | bwdifin | Weights

Repeat command by groups

Yariables that define groups:
| dayl v

Restict observations

If: [expression)
| |[ Create. .
[JUse arange of cbservations

[ ok |[ Cancel ][ Submt |

The results will be as follows:

by day, sort : summarize rm
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Variable

.0685229

1.246002

.538129

.05099%6
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Create Variable
To create risk premium variable (stock return minus risk-free rate), from Menu Bar, go to
Data, choose Create or change variables, select Create new variable

#iif Stata/SE 11.0 - [Results]

File Edit | Data | Graphics  Statistics  User  Window  Help

= = Describe data 3 (%
Rewvigw Create or change data 3 Create new variable

Fum Yariables Manager Create new variable (extended)
; EEZT Data utilities 3 Other variable-creation commands 3
2 ?ubrﬁl Sart » Change conkents aof variable
5 drop Cornbine datasets 3 Other variable-transformation commands— »
? E:Ian-._llr Matrices, Mata language keep or drop observations

From generate — Create a new variable window, specify new variable name in New
variable name: box, and expression of the new variable in Contents of new variable:
(expression) box, then, click OK

B3 generate - Create a new variable |Z||E|[Z|

Main | if/in

W ariable type: Wariable name:
CE—

Contents of wanable

(¥ Specily a value or an expression

| rp=rj-rf |[ Create ...

) Fill with miszing data

[ ] &ttach value label

[ ok |[ Cancel |[ Submt
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Simple Reqgression Model

The model: Y, =B+ 5, X, +u,

In this example, we estimate the least-squares regression of Y; on X;. To run a regression,
from menu bar go to Statistics, choose Linear models and related, select Liner regression.

2f? Stata/SE 9.0
File Edit Prefs Data Graphics BEENENES User  Window  Help

= - E % - @; @ 4 Summaries, kables, & tests 3 I a

EEIIEII Linear models and related Linear regressian
inshiet using A TUSMIFS] Bin?ry lDLItFDITIES P Regression diagnostics 4

From regress — Linear regression window, specify dependent and independent variables in
Dependent variable: and Independent variables: boxes, then, click OK.

B regress - Linear regression :||:|[z|

todel ||:u_l,l.-"if.-"in Weights | SE/Robust | Repoarting

Dependent vanable: Independent variables:

y vl %

Treatment of constant

|:| Suppress constant term
[ 1Has uzer-supplied constant

[ Total 55 with constant [advanced)

@ ) E 0K | [ Cancel | [ Submi
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The results will be as follows:

. regress y X

Source | SS df MS Number of obs = 70
————————————— Fom FC 1, 68) = 308.45
Model | 84751.5429 1 84751.5429 Prob > F = 0.0000
Residual | 18683.8286 68 274.762185 R-squared = 0.8194
————————————— o Adj R-squared = 0.8167
Total | 103435.371 69 1499.06335 Root MSE = 16.576

A | Coef. Std. Err. t P>|t] [95% Conf. Interval]
_____________ e
x| .6057143 .0344884 17.56 0.000 -5368938 .6745347

cons | 20.28571 6.188714 3.28 0.002 7.936327 32.6351

.est store withcon

To run the model without intercept term, check Suppress constant term box.

B regress - Linear regression

tModel ||:I_|,'.-"i|:.-‘lir'| Weightz | SE/Robust | Reporting

Dependent warable: Independent vanables:

y E *

Treatment of constant
Suppress constant term
[]Has uzer-supplied constant

[] Tatal 55 with constant [advanced)

[ ok |[ cancel ][ Submi

. regress y X, noconstant

Source | SS df MS Number of obs = 70
————————————— o FC 1, 69) = 3652.39
Model | 1145262.03 1 1145262.03 Prob > F = 0.0000
Residual | 21635.967 69 313.564739 R-squared = 0.9815
————————————— e Adj R-squared = 0.9812
Total | 1166898 70 16669.9714 Root MSE = 17.708

v | Coef. Std. Err. t P>]t] [95% Conf. Interval]
_____________ A e e e
x| .7128128 .0117947 60.44 0.000 .689283 .7363425

. est store wocon

. est table withcon wocon, star(0.1 0.05 0.01) stat(N F r2)

Variable | withcon wocon
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legend: * p<.l; ** p<.05; *** p<.01

.60571429***
20.285714***

70
308.45417
.81936712

.71281278***

70

3652.3942
-98145856

Multiply or Divide constant value to the variable

Generate new variable by:

. g x10 = x*1
- g ylo = y*1

reg y X

Source

Model
Residual

0
0

1 84751.5429
68 274.762185

84751.5429
18683.8286

Number of obs
FC 1, 68)
Prob > F
R-squared
Adj R-squared
Root MSE

70
308.45
0.0000
0.8194
0.8167
16.576

-6057143
20.28571

.0344884
6.188714

17.56
3.28

0.000
0.002

.5368938
7.936327

.6745347
32.6351

reg y x10

Model

1 84751.5429
68 274.762185

84751.5429
18683.8286

Number of obs
FC 1, 68)
Prob > F
R-squared
Adj R-squared
Root MSE

70
308.45
0.0000
0.8194
0.8167
16.576

-0605714
20.28571

-0034488
6.188714

17.56
3.28

0.000
0.002

-0536894
7.936327

-0674535
32.6351

reg yl0 x

Model

1 8475154.29
68 27476.2185

8475154.29
1868382.86

Number of obs

FC 1,
Prob > F
R-squared
Adj R-squared
Root MSE

68)

70
308.45
0.0000
0.8194
0.8167
165.76

6.057143
202.8571

.3448836
61.88714

17.56
3.28

0.000
0.002

5.368938
79.36327

6.745347
326.351

reg yl0 x10

Source

Model
Residual

1 8475154.29
68 27476.2185

8475154.29
1868382.86

Number of obs

FC 1,
Prob > F
R-squared
Adj R-squared
Root MSE

68)

Std. Err.

P>]t]

[95% ConfT.

Interval]

o

-6057143

.0344884

17.56

0.000

-5368938

.6745347
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202.8571

- g Iny=In(y)
. g Inx=In(x)

reg Iny Inx

Source

Model
Residual

6.35437211
1.06515616

-8148884
.6302696

reg Iny x

Model

6.23468848
1.18483979

-0051952
3.880016

Model

82919.4567
20515.9147

93.08721
-348.86

61.88714 3.28 0.002
df MS
1 6.35437211
68 .015664061
69 .107529395
Std. Err t P>]t]
-0404589 20.14  0.000
.2057428 3.06 0.003
df MS
1 6.23468848
68 .017424115
69 .107529395
Std. Err t P>|t]
.0002746 18.92 0.000
.049283 78.73  0.000
df MS
1 82919.4567
68 301.704629
69 1499.06335
Std. Err t P>]t]
5.615039 16.58 0.000
28.55377 -12.22  0.000

79.36327 326.351
Number of obs = 70
FC 1, 68) = 405.67
Prob > F = 0.0000
R-squared = 0.8564
Adj R-squared = 0.8543
Root MSE = .12516

[95% Conf. Interval]

.7341539 .8956228

.2197162 1.040823
Number of obs = 70
FC 1, 68) = 357.82
Prob > F = 0.0000
R-squared = 0.8403
Adj R-squared = 0.8380
Root MSE = .132

[95% Conf. Interval]

.0046471 .0057432

3.781673 3.978359
Number of obs = 70
FC 1, 68) = 274.84
Prob > F = 0.0000
R-squared = 0.8017
Adj R-squared = 0.7987
Root MSE = 17.37

[95% Conf. Interval]

81.88257 104.2918

-405.8382 -291.8819
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Multiple Regression Model

The model: Yi =B+ BXy + B Xy + By Xai + B X i + S5 Xg +U;

To run a regression, from menu bar go to Statistics, choose Linear models and related,
select Liner regression.
% 2 - Stata/SE 10.1 - E:\TUMIFAMF503\Manual\2010103 SimpleRegression. dia - [Resu
Window Help

User

&] - Q @ - E @ - Summaties, kables, and tests 3

Linear models and related Linear regression
Einary outcomes k Regression diagnostics L4

Rewview

| Cammand

From regress — Linear regression window, specify dependent and independent variables in
Dependent variable: and Independent variables: boxes, then, click OK.

B regress - Linear regression :”:I[z|

todel ||:I_|,|.-"i|:.-"ir'l Wweightz | SE/Fobust | Repoarting

Dependent variable: |ndependent variables:
|Jr' V| |:-:'| W W3 wd x5 w

Treatment of conztant
|:| Suppress constant tem

[ 1Has uzer-supplied constant

[ Total 55 with constant [advanced)

[ 0Kk | Cancel |[ Submi
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The results will be as follows:

reg y x1 x2 x3 x4 x5

Source | SS df MS Number of obs = 23
————————————— o F( 5, 17) = 57.63
Model | 1129.30649 5 225.861299 Prob > F = 0.0000
Residual | 66.622243 17 3.91895547 R-squared = 0.9443
————————————— o Adj R-squared = 0.9279
Total | 1195.92874 22 54.3603971 Root MSE = 1.9796
y | Coef Std. Err t P>]t] [95% Conf. Interval]
_____________ A e
x1 | .0048894 .0049619 0.99 0.338 -.0055794 .0153581
x2 | -.6518875 -1743999 -3.74 0.002 -1.019839  -.2839359
x3 | .2432418 .0895442 2.72 0.015 .05432 .4321636
x4 | -1043175 -0706436 1.48 0.158 -.0447275 .2533625
x5 | -.0711103 -0983811 -0.72 0.480 -.2786762 -1364556
cons | 38.59691  4.214487 9.16 0.000 29.70512 47 .4887
Hypotheses Testing
To test whether £y = S.
. test x4 = x5
(1) x4 -x5=0
F(C 1, 17) = 1.27
Prob > F = 0.2746

To test whether we should eliminate x4 and xs out of the model, or Ho: s = 5 =0.

. test (x4=0) (x5=0)

(1) x4=0
(2) x5=0
FC 2, 17) = 1.17
Prob > F = 0.3354
regress y x1 x2 x3

Source | SS df MS Number of obs = 23
————————————— e et FC 3, 19) = 93.65
Model | 1120.17021 3 373.390069 Prob > F = 0.0000
Residual | 75.7585287 19 3.98729099 R-squared = 0.9367
————————————— e Adj R-squared = 0.9267
Total | 1195.92874 22 54.3603971 Root MSE = 1.9968
VA | Coef Std. Err t P>]t] [95% Conf. Interval]
_____________ A e e e e
x1 | -0108762 -0023812 4.57 0.000 -0058922 -0158602
x2 | -.5410846 -1579697 -3.43 0.003 -.8717189  -.2104503
x3 | -1740546 -0625307 2.78 0.012 .0431764 -3049328
cons | 38.6472 3.6496 10.59 0.000 31.0085 46.2859

To test whether £ + =1

. test x2+x3=

1

(1) x2 +x3 =1

FC 1,

Prob > F

19) = 13

2.06
0.0000



Econometric Methods

17

Multicollinearity Problem

Detecting Serious Multicollinearity Problem

Model: Y= ,81 + ﬂzXz + ,33)(3 + ,84)(4 + ﬂ5X5 + U
. reg y x2 x3 x4 x5
Source | SS df MS Number of obs = 16
------------- o e FC 4, 11) = 13.89
Model | 52249133.2 4 13062283.3 Prob > F = 0.0003
Residual | 10347222.8 11 940656.615 R-squared = 0.8347
————————————— Fom Adj R-squared = 0.7746
Total | 62596356 15 4173090.4 Root MSE = 969.87
VA | Coef. Std. Err t P>]t] [95% Conf. Intervall]
_____________ e e ——————————————————————————————————————————
x2 | -2227.704 920.4659 -2.42 0.034 -4253.636 -201.772
x3 | 1251.141 1157.021 1.08 0.303 -1295.445 3797.726
x4 | 6.283002 30.62166 0.21 0.841 -61.11482 73.68083
x5 | -197.4 101.5612 -1.94 0.078 -420.9348 26.13479
cons | 10816.04 5988.35 1.81 0.098 -2364.229 23996.31
Signal of the problem — High F-test, but low t-test.
Checking Pair-wise Correlation:
- pwcorr y X2 x3 x4 x5
| y X2 x3 x4 x5
_____________ e
y |  1.0000
x2 | -0.7842 1.0000
x3 | -0.0227 0.4725 1.0000
x4 | -0.4130 0.2892 -0.1044 1.0000
x5 | -0.8518 0.6531 -0.1273 0.5499 1.0000
Checking Partial Correlation:
. pcorr y x2 x3 x4 x5
(obs=16)
Partial correlation of y with
Variable | Corr. Sig
_____________ S,
x2 | -0.5895 0.034
x3 | 0.3100 0.303
x4 | 0.0617 0.841
x5 ] -0.5056 0.078
Checking Variance Inflation Factor (VIF):
. estat vif
Variable | VIF 1/VIF
_____________ S,
x2 | 3.91 0.255901
x5 | 3.73 0.268223
x3 | 2.25 0.443702
x4 | 1.46 0.686604
_____________ S
Mean VIF | 2.84
. reg x2 x3 x4 x5
Source | SS df MS Number of obs = 16
------------- o e F(C 3, 12) = 11.63
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Model
Residual

3.22830633
1.11023708

3 1.07610211

Prob > F
R-squared
Adj R-squared
Root MSE

0.0007
0.7441
0.6801
.30417

-9306908
-.0039507
-0863716
-.1080595

12 .092519757
15 .289236228
Std. Err. t
.2439007 3.82
.0095356 -0.41
.0198203 4.36

1.877798 -0.06

-3992769
-.0247269
-0431868
-4.199431

1.462105
.0168255
-1295564
3.983312

Model

-880977981
. 702665775

Number of obs
FC 3, 12)
Prob > F
R-squared
Adj R-squared
Root MSE

= 16
= 5.02
= 0.0176
= 0.5563
= 0.4454
= .24198

-5890315
.0015943
-.0539669
1.772722

.2527012
-.0150217
-.0975095
-1.285707

-9253618
.0182103
-.0104243
4.831152

Model

457 .888462
1003.16777

Number of obs
FC 3, 12)
Prob > F
R-squared
Adj R-squared
Root MSE

= 16
= 1.83
= 0.1961
= 0.3134
= 0.1417
= 9.1432

-3.56971
2.276104

1.42305
171.7178

-22.34229
-21.44595
-.4612425

112.8615

15.20287
25.99816
3.307343
230.5741

Model

248.80415
91.1958498

Number of obs
FC 3, 12)
Prob > F
R-squared
Adj R-squared
Root MSE

= 16
= 10.91
= 0.0010
= 0.7318
= 0.6647
= 2.7567

[95% Conf.

Interval]

7.09464
-7.004123
-1293665
-12.85998

df MS
3 .293659327
12 .058555481
15 .10557625
Std. Err. t
.154364 3.82
.0076262 0.21
.0199846 -2.70
1.403714 1.26
df MS
3 152.629487
12 83.5973141
15 97.4037487
Std. Err. t
8.615968 -0.41
10.8876 0.21
.8648254 1.65
27.01301 6.36
df MS
3 82.9347167
12 7.59965415
15 22.6666667
Std. Err. t
1.62806 4.36
2.593707 -2.70
.0786194 1.65

16.61137 -0.77

3.547402
-12.65532
-.0419306
-49.05304

10.64188
-1.352921
-3006635
23.33308



Econometric Methods 19

Solving Multicollinearity Problem by Dropping Variable

Before dropping variables, first, testing whether coefficients of those variables equals to
zero.

. test x3 x4

(1) x3=0
(2) x4=0
FC 2, 11) = 0.62
Prob > F = 0.5551
. regy x2 x5
Source | SS df MS Number of obs = 16
————————————— o - FC 2, 13) = 28.83
Model | 51080225.8 2 25540112.9 Prob > F = 0.0000
Residual | 11516130.2 13 885856.167 R-squared = 0.8160
————————————— o e Adj R-squared = 0.7877
Total | 62596356 15 4173090.4 Root MSE = 941.2
v | Coef Std. Err. t P>|t] [95% Conf. Interval]
_____________ e
x2 | -1509.261 596.7261 -2.53 0.025 -2798.409 -220.1125
x5 | -254.1182 67.40739 -3.77 0.002 -399.743  -108.4934
cons | 14494_.09  1559.877 9.29 0.000 11124.18 17864
Check by using Information Criteria:
Model with X, X3 X4 Xs:
. estat ic
Model | Obs 1H(null) 11 (model) df AlC BIC
_____________ e
| 16 -144.14  -129.7401 5 269.4803 273.3432
Model with x; Xs:
. estat ic
Model | Obs 1H(null) 11 (model) df AlC BIC

_____________ o
| 16 -144 .14 -130.5964 3 267.1928 269.5105
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Autocorrelation Problem

Setting up data to be Time Series data

From menu bar, go to Statistics, choose Time series, select Setup & utilities, choose
Declare dataset to be time-series data.

& Stata/SE 9.0 - [Results]

User  Window Help

Summaries, tables, & tests 3 3
Linear models and related 3
Binary outcomes 3
Ordinal outcomes 4 .
T , -0 Copyright 1984-2005
ategorical outcomes Statacorp
Count autcomes ¥ 4905 Lakeway Drive
Spe Endogenous covariates 2 College station, Texas 77845 Usa
Selection models » B00-STATA-PC http:/ fwww. stata. com
- G70-696-4800 stata@stata. com
Generalized linear models (GLM) »
: : (LM 979-696-4601 (fax)

Monparametric analysis 3

[LO=51 UdEE Time series Setup & utilities Declare dataset to be time-series data
Multivariate time series .3 R R

| ARIMA models Report time-series aspects of dataset
Longitudinal/Panel data 3 ARCH/GARCH 3 A BT
| Prais-Winsten regression Fill in missing time values

Mot es: 3 E T E H

S | I 13 &y d obs, ko kime-: dataset
L _L,WNa fa.na y5|_s g s Regression with Mewey-West std, errors PPEnd ohs. t0 time-series datase

From tsset — Declare dataset to be time-series data window, specify variable determine
time (in this case — time) in Time variable: box, and select time frequency in Display
format for the time variable (in this case Monthly), then, click OK.

B tsset - Declare dataset to be time-series data |Z||E|r5__(|
Time wariable: Fanel ID wariable: [optional]
|time w V|

[ Clear all settings

Digzplay format for the time wariable

) None specified ) Daily

) wheekly %) Monthly
) Quarterly ) Half-yearly
1 early ) Generic

Ofaw |

0k | [ Cancel |[ Submi

. tsset time, monthly
time variable: time, 1978ml to 1987ml2
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Detecting Autocorrelation Problem

Model: Vi = fo+ X + U
. regy x

Source | SS df MS Number of obs = 120
————————————— T F(C 1, 118) = 2609.35
Model | 7284.31095 1 7284.31095 Prob > F = 0.0000
Residual | 329.411078 118 2.79161931 R-squared = 0.9567
————————————— Fom Adj R-squared = 0.9564
Total | 7613.72203 119 63.9808574 Root MSE = 1.6708
VA | Coef. Std. Err. t P>]t] [95% Conf. Intervall]
_____________ e e ——————————————————————————————————————————
x| .7370403  .0144286 51.08 0.000 .7084677 .7656129
cons | 4.542808 1.451023 3.13 0.002 1.669388 7.416228

. estat dwatson
Durbin-Watson d-statistic( 2, 120) = 3.424407
Solving Problem using Cochrane-Orcutt Technique

To solve problem using Cochrane-Orcutt technique, from menu bar, go to Statistics,
choose Time series, select Prais-Winsten regression.

&% Stata/SE 9.0 - [Results]
. File Edit Prefs Data Graphics BEENETES Uzer  wWindow  Help

2 o % - @; T - E Summaries, tables, & tests 4 ;
E 2 -_:.g Linear models and related S — Fr 1,
edit Ml Binary outcomes 3 . 30058703 Prob =
tzzet time, manthly RESTL  ordinal outcomes y | -004041437 ia; qga;
regress y X i
esgtlal dt-!:atsu:nn Ti Cateqorical oukcomes k _007303526 RODT MS
p Counk oukcomes b
prais ¢ &, thotype(regress) o )
[Egress y « ———  Endogenous covariakes 4
estat dwatson Selection models » EFC. T Px|T| [25%
Generalized Iifﬂear mu:uc.lels (GLM) 606 004 0. 000 665
e Monparametric analysis 4 741 —0.52 0. 602 .2
Tirme seties Setup & utilities (N
Multivariate time series 3
R ARIMA models
— W . N
Y —_— LongitudinalfPanel data 3 ARCH/GARCH 3
curvival bsi sken regression
regres: Hria éna V513 ) . Reqgression with Mewey-West skd, errors
Observational’Eoi. analvsis 4
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From prais — Prais-Winsten and Cochrane-Orcutt regression window, specify dependent
and independent variables in Dependent variable: and Independent variables: boxes, and
check on Corchrane-Orcutt transformation box, then, click OK.

B prais - Prais-Winsten and Cochrane-Orcutt regression

Model |iffin | SE/Fobust | Reporting | Max options
D ependent warnable: Independent wariables: Timne Settings. .. ]
T w u w
Optionsz
bethod to compute autocorelation
{(®) Single-lag OLS of residuals (") Bazed on Durbin-w atzon
() Single-lead OLS of residuals () Adjusted autocomelation
() Autocorelation of residuals (3 Adjusted Durbin-watzon
Corchrane-Orcutt transformation [ ] Suppress constant term
[] Search for rho that minimizes S5E []Has usger-supplied constant
[] Stop after the first iteration [wostep] [] Conserve memony during estimation
0k J[ Carcel  |[  Submi
. prais y X, rhotype(reg) corc
Iteration 0: rho = 0.0000
Iteration 1: rho = -0.7568
Iteration 2: rho = -0.7582
Iteration 3: rho = -0.7582
Cochrane-Orcutt AR(1) regression -- iterated estimates
Source | SS df MS Number of obs = 119
————————————— e F(C 1, 117) = 8265.39
Model | 10297.8332 1 10297.8332 Prob > F = 0.0000
Residual | 145.769995 117 1.24589739 R-squared = 0.9860
————————————— o Adj R-squared = 0.9859
Total | 10443.6032 118 88.5051115 Root MSE = 1.1162
A | Coef Std. Err t P>|t] [95% Conf. Interval]
_____________ e
X | .7415161 .0081562 90.91 0.000 . 7253631 . 757669
_cons | 4.112478 .816992 5.03 0.000 2.494469 5.730488
_____________ o
rho | -.7582272

Durbin-Watson statistic (original) 3.424407
Durbin-Watson statistic (transformed) 2.061595
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Cochrane-Orcutt Iterative Process

. regy x
Source | SS df MS Number of obs = 120
————————————— Fom FC 1, 118) = 2609.35
Model | 7284.31095 1 7284.31095 Prob > F = 0.0000
Residual | 329.411078 118 2.79161931 R-squared = 0.9567
————————————— o Adj R-squared = 0.9564
Total | 7613.72203 119 63.9808574 Root MSE = 1.6708
v | Coef. Std. Err. t P>|t] [95% Conf. Interval]
_____________ e
x| .7370403 .0144286 51.08 0.000 .7084677 .7656129
cons | 4.542808 1.451023 3.13 0.002 1.669388 7.416228
- predict uhatl, resid
. reg uhatl I_uhatl, noconst
Source | SS df MS Number of obs = 119
————————————— Fom FC 1, 118) = 147.01
Model | 182.207794 1 182.207794 Prob > F = 0.0000
Residual | 146.249169 118 1.23939974 R-squared = 0.5547
————————————— o Adj R-squared = 0.5510
Total | 328.456962 119 2.76014254 Root MSE = 1.1133
uhatl | Coef. Std. Err. t P>]t] [95% Conf. Interval]
_____________ e
uhatl |
L1. | -.7568481 .062421 -12.12 0.000 -.8804588 -.6332375
. g ys_1=y-(-0.7568481)*1.y
(1 missing value generated)
- g xs_1=x-(-0.7568481)*1 .x
(1 missing value generated)
- g x0_1=1-(-0.7568481)
. reg ys_ 1 xs_1 x0_1, noconst
Source | SS df MS Number of obs = 119
————————————— o - FC 2, 117) = -
Model | 2256381.42 2 1128190.71 Prob > F = 0.0000
Residual | 145.770628 117 1.24590281 R-squared = 0.9999
————————————— Fom Adj R-squared = 0.9999
Total | 2256527.19 119 18962.4133 Root MSE = 1.1162
ys 1 | Coef. Std. Err. t P>|t] [95% Conf. Interval]
_____________ e
xs_1 | .7415133 .0081615 90.86 0.000 .72535 .7576766
x0_1 | 4.112747 .8175166 5.03 0.000 2.493698 5.731796
- g uhat2=y-(4.112747+0.7415133*X)
. reg uhat2 I_uhat2, noconst
Source | SS df MS Number of obs = 119
————————————— e FC 1, 118) = 148.00
Model | 182.833426 1 182.833426 Prob > F = 0.0000
Residual | 145.769997 118 1.23533896 R-squared = 0.5564
————————————— R e T Adj R-squared = 0.5526
Total | 328.603423 119 2.7613733 Root MSE = 1.1115
uhat2 | Coef. Std. Err. t P>]t] [95% Conf. Interval]
_____________ e
uhat2 |
L1. | -.7582268 .0623253 -12.17 0.000 -.8816478  -.6348057

. g ys_2=y-(-0.7582268)*1.y
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(1 missing value generated)

- g xs_2=x-(-0.7582268)*1 .x
(1 missing value generated)

. g x0_2=1-(-0.7582268)

. reg ys 2 xs_2 x0_2, noconst

Number of obs
FC 2, 117)
Prob > F
R-squared
Adj R-squared
Root MSE

. 7253631
2.494472

Number of obs
FC 1, 118)
Prob > F
R-squared
Adj R-squared
Root MSE

Number of obs
FC 2,
Prob > F
R-squared
Adj R-squared
Root MSE

117)

. 7253631
2.494473

Number of obs

FC 1, 117)

119

0.0000
0.9999
0.9999
1.1162

. 757669

5.730493

119
148.00
0.0000
0.5564
0.5526
1.1115

119

0.0000
0.9999
0.9999
1.1162

. 757669

5.730495

Source | SS df MS
_____________ U,
Model | 2259922.59 2 1129961.3
Residual | 145.770127 117 1.24589852
_____________ S,
Total | 2260068.36 119 18992.1711
ys_2 | Coef. Std. Err. t P>]t]
_____________ e o  —  —————————————————————_—_——_——_——————————————————————————————
xs_2 | .741516 -0081562 90.91 0.000
x0_ 2 | 4.112483 -8169925 5.03 0.000
- g uhat3=y-(4.112483+0.741516*x)
. reg uhat3 I.uhat3, noconst
Source | SS df MS
_____________ U,
Model | 182.833685 1 182.833685
Residual | 145.769993 118 1.23533892
_____________ S,
Total | 328.603678 119 2.76137545
uhat3 | Coef. Std. Err. t P>]t]
_____________ e o  —  —————————————————————_—_——_——_——————————————————————————————
uhat3 |
L1. | -.7582271 -0623253 -12.17 0.000
. g ys_3=y-(-0.7582271)*1.y
(1 missing value generated)
- g xs_3=x-(-0.7582271)*1 .x
(1 missing value generated)
. g xX0_3=1-(-0.7582271)
. reg ys_3 xs_3 x0_3, noconst
Source | SS df MS
_____________ U,
Model | 2259923.4 2 1129961.7
Residual | 145.770195 117 1.2458991
_____________ S,
Total | 2260069.17 119 18992.1779
ys_3 | Coef. Std. Err. t P>]t]
_____________ e o  —  —————————————————————_—_——_——_——————————————————————————————
xs_3 | .741516 -0081562 90.91 0.000
x0_3 | 4.112484 -8169926 5.03 0.000
. prais y X, rhotype(reg) corc
Iteration 0: rho = 0.0000
Iteration 1: rho = -0.7568
Iteration 2: rho = -0.7582
Iteration 3: rho = -0.7582
Cochrane-Orcutt AR(1) regression -- iterated estimates
Source | SS df MS
_____________ S,
Model | 10297.8332 1 10297.8332

Prob > F
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Residual | 145.769995 117 1.24589739 R-squared = 0.9860
————————————— Fom Adj R-squared = 0.9859
Total | 10443.6032 118 88.5051115 Root MSE = 1.1162
VA | Coef. Std. Err. t P>]t] [95% Conf. Interval]
_____________ e o  —  —————————————————————_—_——_——_——————————————————————————————
x| .7415161 .0081562 90.91 0.000 .7253631 .757669
cons | 4.112478 .816992 5.03 0.000 2.494469 5.730488
_____________ e

rho | -.7582272

Durbin-Watson statistic (original) 3.424407
Durbin-Watson statistic (transformed) 2.061595
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Heteroscedasticity Problem

Detecting Heteroscedasticity Problem

Model: RD = % + BSALE +u
. reg rd sale
Source | SS df MS Number of obs = 18
------------- T T FC 1, 16) = 14.67
Model | 111675212 1 111675212 Prob > F = 0.0015
Residual | 121806834 16 7612927.12 R-squared = 0.4783
————————————— Fom Adj R-squared = 0.4457
Total | 233482046 17 13734238 Root MSE = 2759.2
rd | Coef Std. Err. t P>]t] [95% Conf. Intervall]
_____________ e e ——————————————————————————————————————————
sale | -0319003 .008329 3.83 0.001 -0142436 -049557
cons | 192.9932 990.9858 0.19 0.848 -1907.803 2293.789
Informal Test:
. rvfplot, yline(0)
o
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Fitted values
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. avplot sale, recast(scatter)

10000
|
°

5000

-5000

T T
-100000 0 100000 200000
e(sale | X)
coef = .03190033, se = .008329, t = 3.83

. cprplot sale, recast(scatter)

10000 15000
| |

Component plus residual
5000
|

T T T
0 100000 200000 300000
SALE
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. acprplot sale, recast(scatter)

10000 15000
| |

Augmented component plus residual
5000
|

T T T
0 100000 200000 300000
SALE

Formal Test:
af? Stata/SE 9.0 - [Results]
. File Edit Prefs Data Graphics User indow Help

=-d & - @g o - ﬁ Sl.lmmari.esJ tables, & tests PP

Fochr‘ane-ﬁ

Lo

i
Ramzey reqression specification-errar test far omitted variables [ovtest]
Szroeter's rank test for heterogkedasticity (szroeter)
Warianze inflation factors for the independent vaniables [wif)

£

Tests for heteroskedasticity

(3} Use fitted values of the regression

(") Use the following ariables:

[JUse powers of the right-hand-side variables in the test

[] Perform multiple testing

[ ok J[ Canced [ Submt |
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Breusch-Pagan Test:
. estat hettest
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity

Ho: Constant variance
Variables: fitted values of rd

chi2(1) = 8.91
Prob > chi2 = 0.0028
White’s Test:
- whitetst
White"s general test statistic : 5.212492 Chi-sq( 2) P-value = .0738

Information Matrix Test (White’s test):
. estat imtest

Cameron & Trivedi™s decomposition of IM-test

Source | chi2 df p
_____________________ e
Heteroskedasticity | 5.21 2 0.0738

Skewness | 0.94 1 0.3315

Kurtosis | 3.59 1 0.0582
_____________________ e
Total | 9.74 4 0.0450

Szroteter’s Test:
. estat szroeter sale
Szroeter®"s test for homoskedasticity

Ho: variance constant
Ha: variance monotonic in sale

chi2(l1) = 9.56
Prob > chi2 = 0.0020

Solving Heteroscedasticity Problem

From OLS Estimated Results:

. reg rd sale

Source | SS df MS Number of obs = 18
------------- M FC 1, 16) = 14.67
Model | 111675212 1 111675212 Prob > F = 0.0015
Residual | 121806834 16 7612927.12 R-squared = 0.4783
————————————— Fom Adj R-squared = 0.4457
Total | 233482046 17 13734238 Root MSE = 2759.2

rd | Coef. Std. Err. t P>|t] [95% Conf. Interval]
_____________ e e e ———————————_——_———_—————_——————————————————————————————
sale | -0319003 .008329 3.83 0.001 -0142436 .049557

cons | 192.9932 990.9858 0.19 0.848 -1907.803 2293.789

Determine Variance equation
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Functional form:

. predict uhat, resid

- g uhat2=uhat”2

. reg uhat2 sale

Source

Model
Residual

0’ ~ 07 = o, + @, SALE, +V,

8.1603e+14
2.8605e+15

1 8.1603e+14

1.7878e+14

Number of obs
FC 1, 16)
Prob > F
R-squared
Adj R-squared
Root MSE

18
4.56
0.0484
0.2220
0.1733
1.3e+07

[95% Conf.

Interval]

86.23211
-974468.8

40.36254
4802344

2.14
-0.20

0.048
0.842

.6673552
-1.12e+07

171.7969
9206045

Weighted Least Squares:
Remedy by using Weighted Least Squares

Functional form:

where

1
W=

. predict sigma2, xb

. g sigmahat=sqrt(sigma2)

- g w=1/sigmahat

- g wrd=w*rd

- g wsale=w*sale

. reg wrd wsale w, noconst

Source

Model
Residual

S

24.9762465
10.868054

w-RD = gw+ S,w-SALE +w-u

Number of obs
FC 2, 15)
Prob > F
R-squared
Adj R-squared
Root MSE

17
17.24
0.0001
0.6968
0.6564
.8512

.0378137
-347.254

0.000
0.057

.0232613
-706.2701

.0523661
11.76205

Using command Weighted Least Squares

- vwls rd sale, sd(sigmahat)

Variance-weighted least-squares regression
Goodness-of-fit chi2(15)

Prob > chi2

Number of obs
Model chi2(l)
Prob > chi2

= 17
= 22.22
= 0.0000

.0378137
-347.254

df MS
2 12.4881233
15 .724536932
17 2.10848827
Std. Err. t
.0068275 5.54
168.4375 -2.06
10.87
0.7619
Std. Err z
.008021 4.71
197.883 -1.75

0.000
0.079

[95% Conf.

.0220928
-735.0977

Interval]

-0535346
40.58962
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Relieve the Problem: White’s Robust Standard Error

From OLS Estimated Results:

1 111675212
16 7612927.12

. reg rd sale
Source | SS
_____________ .
Model | 111675212
Residual | 121806834
_____________ e
Total | 233482046
rd Coef
sale -0319003
cons 192.9932

Std. Err t P>|t]
-008329 3.83 0.001
990.9858 0.19 0.848

OLS with White’s Robust Standard Error Estimated Results:

. reg rd sale, vce(robust)

Linear regression

rd | Coef
sale | -0319003
cons | 192.9932

Robust
Std. Err t P>|t]
.010147 3.14 0.006
533.9317 0.36 0.722

Number of obs = 18
FC 1, 16) = 14.67
Prob > F = 0.0015
R-squared = 0.4783
Adj R-squared = 0.4457
Root MSE = 2759.2
[95% Conf. Interval]
.0142436 -049557
-1907.803 2293.789
Number of obs = 18
FC 1, 16) = 9.88
Prob > F = 0.0063
R-squared = 0.4783
Root MSE = 2759.2
[95% Conf. Interval]
-0103896 -053411
-938.8916 1324.878



