IENAC22 / ECONOMETRICS 1 / APPLIED PROBLEM SET 2

Topic: Further multivariate regression

This problem set is an introduction to the programming features of EViews 6 (or
it can be completed using menu commands in EViews 12). The data is available on

the website as metals_data.txt.

The problem set covers (i) file import, (ii) workfile and series creation, (iii) graphical
analysis, (iv) ordinary least squares, (v) testing of linear hypotheses, (vi) matrix

manipulation, and (vii) storing and execution of EViews 6 program (.prg) files.

We use production data for the U.S. metals industry. There are 27 statewide obser-
vations on (i) value added (output @;), (ii) labour input (L;), and (iii) gross value of

plant and equipment (capital stock K;). The columns are ordered as (i), (ii), (iii).

We specify a Cobb-Douglas production function @ = Q(L, K):
Qi=o LK, i=1,2,...,n,
from which:
ln(Ql) = Qo+ IH(LZ) + Qo IH(KZ) -+ u;
is an econometric model.
Follow the steps described in Figures 1-13, and respond to the following questions:

1. Regress log output on a constant, log labour input, and log capital input (eq01):

—

In(Q:) ~ || I+ (L) +|1 | In(K5),



http://leea.recherche.enac.fr/Steve%20Lawford/data/metals_data.txt
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with standard errors || bl ||, and |]

—

respectively.

Check using ¢ statistics whether the estimated coeflicients are individually sig-

nificant at the 99% level.

2. Test whether the labour elasticity of output (01In(Q;)/01n(L;)) is equal to

1, at the 95% level:

HUZ[ ], Hli[ ]

with ¢ statistic (first, give the ¢ statistic in terms of @;; then substitute in the

estimated value; finally, simplify):

Use the full available accuracy of the estimated coefficients when computing the
results. Since (give the absolute computed value of ¢ from above; compare this

to the appropriate critical value .. (n — k)):

[t] ~ ] [|>/<t

we reject / do not reject the null hypothesis at the 95% level. Perform the same
test using the F statistic (use F'(1,n—k) = t*(n—k) to compute the F statistic;

then compare this to the appropriate critical value F.;;(1,n — k)):

F(L| 1) = (I 1) =]l ]

> /<

[ ]

and so we reject / do not reject the null at the 95% level.
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3. Test for constant returns to scale at the 95% level of significance (also, how

would you define increasing and decreasing returns to scale?). Note that:

Q(AL;, AK;) =

Oé[)()\Li)al ()\f(i)a2

QAT LN K2

)\(a1+a2)Q

= AQ

if and only if oy + s = 1. So, the hypothesis test of interest is:

Hy ||

I

Hli

from which we can construct the F statistic (first, write this in terms of @;; and

identify the distribution F'(q,n — k) that the F' statistic follows):
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Note that \//z;“(&l +ag) = \//a\r(@l) + \//5(622) + 26&/(&1, @3). Then (substitute

in the computed values, and simplify):

Var(ay + ao) = 62(| I+ 1IR3l )

Q

F=|]| 1>/ <F

[ ]

and so we reject / do not reject the null at the 95% level.

4. A generalization of the Cobb-Douglas model is the translog model (eq02):
1 1
In(Q;) = ap+aq In(L;)+an ln(KZ-)—|—§a3(ln(Li))2+§a4(1n(Ki))2+a5 In(L;) In(K;)+u,,
which reduces to the Cobb-Douglas model under Hy : a3 = ay = a5 = 0. Run

the translog regression:

—

In(Q:) = |l 1+ ] In(L;) + | ] {In(K;)

+ |l ] (n(L:))? +|] ] (In(K;))? +| |

—

EViews gives the “Wald” F’ statistic as:

F=~|| 1>/ < E

[ ]

and so we reject / do not reject the null hypothesis at the 95% level.
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5. What is the estimated capital elasticity of output from the translog model?

e R [N o IR | X R | ()

Replace In(L;) and In(Kj;) by their sample means + 3" | In(L;) ~ || ]

and 3" In(K;) ~||

, to give the capital elasticity of output evalu-

ated at the sample means:

7 at sample means =

so that a || %

—
—
—

% increase/decrease in capital results in a

increase/decrease in output.
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Importing Data into a Workfile

and Descriptive Statistics

RECORD THE COMMAND LINES IN A
TEXT FILE AS YOU GO!
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File Edit Object Wiew Proc Quick Options Window Help
witreate metals u 1 27

M Workfile: METALS - (c:}documents and settings\lawforst. personnel-enac.. _ : :

Wigw mobject Print || Save | Details+)- | |Show |Fetch [|Store || Delete || Genr || Sample

Range: 127 -- 27 ohs Display Filter: *
Sample:1 27 -- 27 ohs

Bl
EA resid

Fil: Edit Object “iew Proc Quick Options ‘Window Help
readit=td) "CADocuments and SettingsawforstiBureandatalmetals_datatd" obs g I k

8 Workfile: METALS - (c:\documents and settingsilawf... [z”i”z‘

view|[Proc](Object ] [Print|[Save |[Details+j-| [Shavw][Fatch [Store |[Delete ] Genr |[Sample

Range: 127 -- 27 obs Display Filter: *
Sample:1 27 -- 27 obs

B Series: O Workfile: METALS: :Untitled)

Wiew || Proc || Object || Properties | [Print ||Mame ||Freeze | | Default | |Sort [|[Edit+]- [|Smpl+-
[ Q
[ [

Last updated: 017112714 -17:40

B57.2900
935.9300
1110.650
1200.880
1052.680
3406.020
2427880
{iew Page/ e A
1625.180
1272.050
1004.450
598.8700
843.1000
1165.630
1817.550
ARdA 17N

Figure 1: Use programming commands rather than menu-driven commands throughout
this Problem Set, if possible. See the top of each screen! Create a workfile and import
the datafile metals_data.txt into objects obs, q, I and k (output, labour and capital).
You will need to specify the path appropriately.
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2 EViews

File Edit Object Wiew Proc Quick Options ‘Window Help
series logg=log{n)

M Workfile: METALS - (c:\documents and settings\lawforst. personnel-enac... |:||E||X|

Wiew ||Proc ||[Object | |Prink [|Save [|Details+{- | |Show [|Fetch |[Stare || Delete | Genr |[Sample
Range: 127 -- 27 ohs Display Filter: *
Sample:1 27 -- 27 ohs

Untitled £ New Page

File Edit ©Object Wiew Proc Quick Options ‘Window Help
series loghk=logik)

B8 Workfile: METALS - (c:\documents and settingsilawforst.personnel-enac... |:||§||X|

Wigw Wob]ect Print ||Save || Details+]-| |Show ||Fetch || Store || Delete || Genr | Sample
Range: 127 -- 27 abs Display Filter: *
Sample:1 27 - 27 abs

Untitled £ New Page

Figure 2: Create the log-transformed series logq = log(q) and logk = log(k).
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1 EViews
File Edit Object Wiew Proc Quick Options ‘Window Help
series logl=lagil)

Viewmobject Print ||Save || Details+- | |Show ||Fetch [|Store || Delete | Genr || Sample

Range: 127 - 27 obs Display Filter: *
Sample:1 27 -- 27 ohs

File Edit Object View Proc Quick Options Window Help
araph scatter! scat logk loog

B8 Workfile: METALS - (c:\documents and settings\Mawforst. personnel-enac... |:||E||Z|

Wigw Wobject Print || Save [|Details+(- | [Show ||Fetch || Store || Delete || Genr || Sample

Range: 127 — 27 abs Display Filter: *
Sample:1 27 - 27 obs

Bl

#% Untitled

Figure 3: Create a series logl = log(l), and create a scatterplot of logq against logk, and
name the graph ‘scatterl’.
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File Edit Object Wiew Proc Quick Options Window Help
show scattert

Hm Workfile: METALS - (c:\documents and settings\lawforst. personnel-enac

view [Proc | Objsct | [Print|[Save |[Details+i-| (Show |[Fetch]Store |[Delete [Gerr |[Sarmple
Range: 127 -- 27 obs Display Filter: *
Sample:1 27 -- 27 obs

Blc

B Graph: SCATTER1T Workfile: METALS: :Untitled\

[view]

51 Untitled 4

File Edit ©Object Wiew Proc Quick Options ‘Window Help
graph scatter2.scat logl ooy

B8 Workfile: METALS - (c:\documents and settingsilawforst.personnel-enac... |:||E X'

Wigw Wob]ect Print ||Save || Details+]-| |Show ||Fetch ||Store || Delete || Genr | Sample
Range: 127 - 27 obs Display Filter: *
Sample:1 27 - 27 abs

3% Untitled 4 New Page

Figure 4: Display the scatterplot ‘scatterl’, and create a scatterplot of logq against logl,

and name this graph ‘scatter?2’.
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File Edit Object View Proc Quick Options Window Help
show scatter2

Range: 127 -- 27 obs
Sample:1 27 - 27 ohs

BB Graph: SCATTER2 Workfila: METALS: :Untitled}

A Hew Page /

3 EViews

Fle Edit Object Wiew Proc Quick Options

Window Help
equation egql1

M8 Workfile: METALS - (c:1documents and settings\lawforst. personnel-enac... |

Yiew mobject Print || Save |[Details+- | |Show |[Fetch | Store | Delete || Genr || Sample
Range: 127 -- 27 abs Display Filter. *
Sample:1 27 -- 27 abs

>/ Untitled £ MNew Page

Figure 5: Display the scatterplot ‘scatter2’. Create an equation object eq01.

Note that
the model has not yet been specified.
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A First Regression

and Hypothesis Testing
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T8 EViews
File Edit Ohject Wiew Proc Quick Options  Window  Help

eqdl.Is logg o logl logk
show eg0l

=0 Workfile: METALS - (c:\documents and settingsilawforst.personnel-en,

View [[Proc [[Object | |Print |[Save |[Detasils+/- | |Show |[Fetch || Stare [[Delste |[Genr [[Sample.

Range: 127 -- 27 obs Display Filter: >
Sample: 1 27 - 27 obs

[E]lc
[=]

mm Fquation: EQ01 Workfile: METALS: :Untitled

Estimate || Forecast ||Stats |[Resids

Dependent Variable: LOGE
Method: Least Squares
Date: 04/28/09 Time: 13:58
Sample: 1 27

Included observations: 27

Coefiicient Std. Error t-Statistic Prab.

=] 1.170644 0.326782 3.582339 0.0015
LoGL 0.602999 0125954 4787457 0.0001
LGk 0375710 0085346 4402204 0.0002

R-sgquared 0.943463 Mean dependentwvar 7443631
Adjusted R-squared 0.938751 S.D. dependentwvar 0761153
S.E. of regression 0188374  Akaike info criterion -0.396336
Sum squared resid 0.851634 Schwarz criterion -0.252355
Log likelihood 8.350541  Hannan-GQuinn criter. -0.353523
F-statistic 2002489 Durhin-¥Watson stat 1.885989
ProbiF-statistic) 0000000

T EViews
File Edit Object wiew Proc Quick Options
eql1 wald c{2)=1

window  Help

Range: 127 — 27 ohs Display Filter: *
Sample: 1 27 - 27 ohs

B Fquation: EQD1 Workfile: METALS: :Untitled\
Wiew ||Proc||Object | [Print [Mame ||Freeze | [Estimate ||Forecast ||Stats [|Resids

Wiald Test:
Eguation: EQ0O1

Test Statistic Walue df Frobability

F-statistic 9934799 1,242 0.0043
1

Chi-square 9.9347949 0.0016

Mull Hypothesis Summary.

Mormalized Restriction (= 0) Yalue Std. Err.

-1+ Ci2) -0.397001 0125954

Restrictions are linear in coeflicients.

Figure 6: For eq01, run the Cobb-Douglas regression of logq on a constant, logl and logk,
using ordinary least squares. Perform the hypothesis test (Wald) of Hy : a3 = 1 against
H1 e 7é 1.
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T EViews
File Edit Object View Proc Quick Options ‘Window Help
eqli.wald c{2)+c(3)=1

m Workfile: METALS - (c:\documents and settings\lawforst.

Wiew |[Proc |[Object | |Print ||Save ||Details+j-| [Show |[Fetch || Store |[Delste

Range: 127 -- 27 obs

Sample:1 27 -- 27 obs

[E]c

[=]E

BA k

EAI

b joak m Equation: EQO1  Workfile: METALS: :Untitled\ [

% IDbe Estimate|[Forecast][Stats|[Resids
obs

(=] wWald Test:

EA resid Equation: EQo1

il scattert

il scatter2 Test Statistic value df  Probability

F-statistic 0115754 (1,24 0.7366
Chi-square 0115754 1 0.7337

$h Untitted Mull Hypothesis Summary

Mormalized Restriction (= 0) Walue Std. Err.

-1+ G GO -0.021280  0.062577

Restrictions are linear in coefficients

File Edit ©Object Wiew Proc Quick Options ‘Window Help
vector uhat=resid

View Wob]ect Print [|Save ||Details+/-| [Show ||Fetch |[Stare [|Delete || Genr | Sample

Range: 127 -- 27 abs Display Filter: *
Sample:1 27 - 27 abs

3% Untitled 4 New Page

Figure 7: For eq01, perform the test (Wald) of Hy : a1 + s = 1 against Hy : oy +ag # 1.
Create a series ‘uhat’ equal to the current estimated residual vector ‘resid’.
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File Edit ©Object View Proc
sefies cons=1

Quick.  Options  Window  Help

M8 | Workfile: METALS - (c:\documents and settingsilawforst. personnel-enac... |

m[ﬂ] Object [m]Save Details+(- | [Show ||Fetch || Store || Delete ||Genr || Sample

Range: 127 - 27 ohs Display Filter: *
Sample:1 27 - 27 ohs

File Edit Object

group gp1 cons logl logk
matrixx=op1

View Proc Quick Options ‘Window Help

Range: 127 - 27 ohs Display Filter: *
Sample:1 27 - 27 obs

[B]c

KA cons

= Matrix: X Workfile: METALS: :Untitled\ EEX
ievs |[Proc |[Object | [Print|[Name |[Freeze| (Edit+/-|[Label+/-| [Shest |[Stats |[Graph
[ x

1 | [s¥] | c3 | |
Last updated: 04/28/08 - 14:02

oooooo 5.089508 5.634754
aooonn 5.367983 f.296158
qoogag 5.228108 6.581346
oooooo 5504640 T.OE2774
aooonon 5.3537462 6.699217
‘ oooooo B.537575 2.424644
aooonn 6115428 5.029404
oooooo 6.571163 8.627842
oooooo 5770007 7.389410
aooonon 5.534061 7.353774
oooooo 5.465694 6.495326
aooonn 4946843 6774647
oooooo 4.977010 7.436605
oooooo 5481763 £.883595
aooonon 6.285495 7.654130

Annann EET k! nEaRnER

Figure 8: Create a 27 x 1 vector of ones, ‘cons’. Create a group, named ‘gpl’, containing
cons, logl and logk. Create a matrix object, named x, containing group gpl.
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File Edit oObject Wiew Proc GQuick Options Window Help
matris xiny= @invers e(@transposes) ™)

™ Workfile: METALS - [c:\documents and settings\lawforst. personnel-enac.

Wiew || Proc || Object | [Prink || Save [|Details+- | |Show ||[Fetch || Store ||Delete || Genr || Sample
Range: 127 - 27 ohs
Sample:1 27 -- 27 ohs

Display Filter: *

Last updated: 04/28/08 - 14:03

3.009364 -0.553984 0.033503
-0.558984 0.447077 -0.2708495
0.033503 -0.270995 0.205269

A MNew Page

File Edit Object View Proc Quick Options
vector s2=@transposeuhatiuhat24

Window  Help

[M][ﬂ} Object W]Save Details+[- | |Show || Fetch | Store || Delete || Genr || Sample
Range: 127 - 27 obs

Sample:1 37 - 27 obs

C

cong

eqll

Display Filter: *

M Vector: 52 Workfile: METALS: :Untitled\

[M][m Object WName Freeze | [Edit+]- |[Label/-| [Sheet | Stats [|Graph

[ 52

el | [ | |
Last updated: 04i28/09 - 14:03

0.035485

Figure 9: Compute (X'X)~! directly from X. Compute 5% = @'a/(n — k) directly from
uhat. This can be used directly to give Var(@) = o2(X'X)~".
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A Second Regression

and Hypothesis Testing
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File Edit ©Object Wiew Proc Quick Options ‘Window Help
equation eg02

eql2.ls ogq c logl logk (oal™2) (logk2) (oal*logk)

show egl2

Range: 12¥ -- 27 obs

Display Filter: =
Sample:1 27 -- 27 ohs

306 Y

B Fquation: EQO2 Workfile: METALS: :Untitledt
view [Proc|[object ] (Print|[Mame |[Freezs] [Estimate|[Forecast][stats|[Resids

Dependent Variahle: LOGR
Method: Least Squares
Date: 04/28/09 Time: 14:05
Sarmple: 1 27

Included obserations: 27

Coeflicient Std. Error tStatistic Froh.

c 0944197 2910754 0324382 0.7489
LoGL 3613638 1548073 2334382 00296
Lotk 41893113 1016261  -1.862821 00785
A_Mev Page / LoGLr2 -04B2026 00353642 -1 3R3B40 01ATA

LoGK2 0042647 0146304 0291487 07735
LOGLTLOGK 0312387 0438927 0711708 04845

R-sgquared 0.954862 Mean dependentvar T.443631
Adjusted R-squared 0.944114 5.0 dependentvar 0761153
S.E. of regression 0178837 Akaike info criterion -0.399285
Surm sgquared resid 0.678827  Schwarz criterion 0111321
Log likelihood 11.38035 Hannan-Ciginn criter. -0.313658
F-statistic 88.24734 DurbinWWatson stat 2000115
FrobiF-statistic) 0.o00000

File Edit oObject wiew Proc GQuick Options
eq02wald cid)=c(a)=ciB)=0

window Help

METALS - [c:\documents and settings\lawforst. personnel-enac

Range: 127 -

Sample:1 27 -- 27 obg

[E]c [ sy
BA cons

[=] eqn1

Display Filter: *

M Equation: EQ02 Workfile: METALS: :Untitledt
view [Prac | object | [Print |[ame ||Freezs] [Estimate |[Farecast |[stats||Resids

Wiald Test:
Equation: EQOZ

Test Statistic Yalue of Frobability

F-statistic 1.767755 (3,21) 01841
Chi-sgquare 5.303265 3 0.1508

Mull Hypothesis Summary:

S\ Untitled 4

Mormalized Restriction (= 0) Value Std. Err.

i -0.482026  0.353682
Ci5) 0042647 0146304
CB) 0312387 0438927

Restrictions are linear in coeficients

Figure 10: Create an equation object eq02, and run the translog regression of logq on

a constant, logl, logk, logl squared, logk squared, and loglxlogk, using ordinary least
squares. Perform the test (Wald) of Hy : a3 = ay = a5 = 0 against Hy : not Hy.
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Saving the Workfile

and Running a Simple Program
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Fil= Edit Object Wiew Proc  Ouick Options  Window  Help

wisawa(2) "CADocuments and SettingsiawforstBureauidatavmetals_workfile wfl"

B Warkfile: METALS_WORKFILE - (c:\documents and s... [2 |[B)[X]

Wiew ||Proc |[(Object | [Prink || Save ||Details+- | [Show ||Fetch ||Store |Delete || Genr

Fange: 127 -- 27 obs Display Filter: *
Sample:1 27 -- 27 obs

i

> Untitled £

Fichier ~ Edition  Affichage Fawaris  Outls 7

OPrécédente u ll; pRechercher Hj‘ Dossiers v

Acesse [ C\Documents and Settings|lawforst Bureauldata v | oK
Nom & Taile  Type Date de modification

E:_] metals_data. byt 2o Document texte 12012014 17:12

@metals_wnrkﬁ\e‘wfl 20Ko  Eviews workfile 12/01/2014 17:47

Gestion des fichiers

‘-j Créer un nouveau dossier

(el Partager ce dossier

Autres emplacements

@ Bureau

ﬂ Mes documents
ﬂ Poste de travai

g Favworis részau

Détails

data
Dossier de fichiers

Date de modification: dimanche 12
janvier 2014, 17:39

20,7 Ko i My Computer

Figure 11: Save the workfile as ‘metals _workfile.wfl’, with an appropriate path. Copy
all of the above EViews commands into a text file metals_prog.prg
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Fichier Edtion  Affichage  Favoris  Oubls 7

Qrrecezeree - @ - [F | JO Reshercter [ Dossers

Adresse |23 C:\Documents and Settingshlawforst|Bureanidata

Al Hom ~ Taile | Type Date de modfication
Gestion des fichiers 2 [Z] metals_data.txt 2Ko Document texte 12/01/2014 17:12
e Imetals_worlile.wfL 20K Eviews Workflle 12/01/2014 17:47

=]} Renommer ce fichisr
Selmetats_prog.pra 1Ko EViews Program 12/01/2014 17:54

(@ Déplacer co fichier
§ & metals_prog.prg - Bloc-notes
4 Fichier  Edtion Format  Affichage 7

wicreate metals u 1l 27
xt)

"c:\pbocuments and Settingsh\lawforsthBureautdatatymetals_data.txt” obs g 1 k

5

Autres emp| i ag

graph scatterl.scat Togk Togg

(& Bureau shuwhscatterl ol 1
graph scarter2.scat logl Togg

Vs 492 S s catrera

J Postedefequation eqol

i F eqol.ls logg < logl Togk

84 Favaris  show” el

Détails

group gpl <ons logl Togk
metals_prof matrix x=gpl
- matrix xxTnv=@inverse(@transpose(x)*x)
Type | EViews Prodyectar s2=@transpose(uhat y*uhat /24
show 52
show xocinv
equation_egoz
eqoz.1s logg < logl Togk (logl42) (logk42) (Togl*logk)
show ag02
eq02.wald c(4)=c(5)=c(a)=0
show @mean(logl)
show @mean(logk)
wfsave(2) "c:\pocuments and settings\lawforsth\sureaundataymetals_workfila.wfl"|

2 EViews
File Edt Object View Proc Quick Options ‘Window Help
open "CiDocuments and SettingslawiorshBureauldatalmetals_prog pro"

documents and s [=E3

wicreate metals U1 27

reat(i=td) "CD0cUMENts and SettingstaworstBureauldatalmetals_data st obs o | k
series logu=log(e)

series logk=log(i

series logllog{)

graph scatter.scat logk logg

show scatter!

araph scatter2.scat logl logg

show scatter2

equation eqol

200115 logg ¢ logl logk

show eqi1

eq01.wald e(2)=1

£ New Page / eq01wald o{Z)+e(=1

vector uhat=resid

series cons=1

group gp1 cons logl logk

Patric k=gt
matricodn=@inverse(@iransnose ™)
vactor s2=@ransposs(uhatiuhatiz4

eq02Is logg ¢ logl logk (ogh2) (logk"2) (logl*logk)

show eqn2

eq02wald c{d)j=c(5)=c(B)=0

show @meanilogl)

show @mean(logk)

wisave(2) "D and etals_workile w1

= Path = c:\documents and -sse\projectsiproject.football DB =none  WF = metals_warkfile

Figure 12: EViews 6 code metals_prog.prg, opened in Notepad. Code can be opened in
EViews 6, with the ‘open’ command. Note that four additional lines of code have

been added here (lines 21, 22, 27 and 28) / you should add these too.
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% Eliews
Fie Edt Object View Proc Quick Options Window Hep
1un"C\Documents and SetiingsllawiorshBureauidataimetals_prog.prg’

et MM Propertiss W{M}Freeze Defak v MMW ORKFILE:Untilledh
| @MEAN(LOGK," 21") —_—
| | | A5_WORKFILE: Lntitled, |

Lastupdated: /1 B14- 1758
Formuta: @mean{agk 27)

14502
14450 (et et et ]
148502 9

T450%E | | |
145022

145022
148502
T450%E
145022
145022
148502
T450%E
145022
14450

7445077
¢ Il Il

dated: 0111214 17.58

o oo —a|on o | = | oo | ra | —

<

—— NullHym

" Normalized Restiction (= 0) Valug St Em

| G 0482026 0353692
) 0042647 0146304
G 0312387 0430007

| Restictons are ingar i coefiients.

(] wsavef?)"C ADocuments and Sekigs|aworst Bureauldatz|metels_workile.wit"

Figure 13: Close the open workfile (there is no need to save this). The code can then be
run within EViews 6 using the ‘run’ command, or by clicking on the ‘Run’ button. This
procedure is very useful in practice since it enables a (long) sequence of commands to be
executed repeatedly, e.g. with modified data, or with modified models.
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Areas Under the Normal Curve

Z  Cump Tailp Z  Cump Tailp I Cump Tailp I Cmmp Talp I Cump Tailp
0.00 05000 0.5000 040 06554 03446 080 07881 02119 120 08849 01131 160 09452 00548
001 05040 0.490 041 06591 0.3409 081 07910 02090 121 08860 01131 L6l 09463 00537
002 05080 0.4920 042 06628 0.3372 082 07939 0206l 122 08888 01112 162 09474 00526
0.03 05120 0.4880 043 06664 0.3336 083 07967 02033 123 0.8907 0.1093 163 09484 00516
0.04 05160 0.4840 044 06700 0.3300 084 07995 0.2005 124 08025 01075 164 00495 00505
005 0519 04801 045 06736 0.3264 085 08023 0.1977 135 08944 01056 L8 09505 0.0495
006 0.3139 04761 046 06772 03228 086  0.8051 0.1949 126 08962 01038 166 09515 0,048
007 05179 04721 047 06808 0.3192 087 08078 0.192 127 0.8980 01020 167 09525 00475
008 03319 04881 048 06844 03156 088 08106 0.1804 128 0.8997 01003 168 09535 00465
009 05359 04sdl 049 06879 0.3121 089 D8133 0.1867 129 09015 0.0983 169 09545 00455
010 05398 04802 050 06915 03083 090 08159 0.1841 130 09032 0.098 170 09554 0046
011 03438 04362 051 06950 0.3030 091 08186 0.1814 L3 09049 0.0951 171 09564 0043%
012 05478 04522 052 06985 0.3013 092 08212 0.1788 13 09066 0.0934 172 09573 00427
013 05517 0.4483 053 07019 0.2981 093 08238 0176 13 09082 0.0918 173 09582 00418
014 05557 0444 054 0.7054 02946 094 08264 0173 LM 090% 0.0901 174 09591 0.0409
015 0559 0.4404 055 0.7088 02912 095 08289 0171 LE 09115 (.0883 175 09599 0.0401
016 03636 04364 056 07123 0287 09 08315 0.1685 L 09131 (0.0869 176 0908 0.0392
017 0.3675 04325 057 0N5T 02843 097 0.8M0 0.1660 L3 09147 00853 177 0916 00384
018 05714 0428 058 07190 02810 098 08365 0163 13 09162 0.0838 178 09625 00373
019 0.5753 0447 059 0724 0277 099 08380 01611 139 09177 00823 179 09633 0037
020 05793 0.4207 060 07257 02743 100 08413 01587 140 09192 0.0808 180 0941 00359
021 0383 04168 061 07291 02709 101 08438 01562 141 09207 0.0793 L8 09649 00351
022 03871 04129 062 07324 0267 102 08461 01539 14209222 00778 182 09656 0034
023 05910 0.4090 063 07357 02643 103 D845 01513 143 0923 00764 183 0964 00336
024 0598 04052 064 07389 02611 104 D508 01492 144 09251 00749 L84 0971 00329
025 0597 0.4013 065 07422 02578 105 08531 0.1469 L4 09265 0.0733 185 0978 0032
026 0.6026 0.3974 066 07434 0254 106 D834 0146 146 09279 0072 186 0986 0.0314
027 06064 0,393 067 07486 02514 10T 08577 01423 147 09292 00708 L8 0.9693 00307
028 06103 0.3897 068 07517 02483 108 08599 0.1401 148 09306 0063 188 09609 0.0301
029 06141 0385 069 0.7549 02451 109 0821 01379 149 09319 (0681 180 0.9706 0.0204
030 06179 0.3821 070 07580 0.2420 110 08643 0137 150 09332 00668 190 093 00287
031 06217 0.3783 071 07611 02389 LI 08665 0.13% 131 09345 00653 191 09m9 00281
032 06235 03743 072 07642 02358 112 08686 01314 152 09357 00643 102 09726 00274
0.3 06293 0.3707 073 07673 02307 113 08708 01292 153 09370 00630 193 09732 0.0268
034 0633 03669 074 07704 0.22% 114 08729 01271 154 00382 00618 104 09738 00262
035 0.6368 0.3632 075 07734 0226 LIS 08749 01251 155 09394 0.0606 105 09744 00256
036 D.edls 0.2594 076 07784 02236 L16 08770 01230 156 09406 00594 L% 09750 0.0250
037 06443 0.3557 077 07794 02206 117 08790 0.1210 157 09418 00582 197 09756 00244
038 06480 0.3520 078 07823 01T LI§ 08810 0.1190 158 0.9420 0051 198 09761 00239
039 08517 0,348 079 07852 02148 119 08830 0170 159 09441 00559 199 09767 00233

Figure 14: Statistical table for N(0, 1).
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Figure 15: Statistical table for Student’s ¢(r)
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Figure 16: Statistical table for F(m,n) at the 5% level
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Figure 17: Statistical table for F'(m,n)

at the 1% level
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Critical Values of the y* Distribution

Area i the Upper Tail
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Figure 18: Statistical table for x?(q)




