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Stockholn University
Department of Statistics
Per Gosta Andersson

Econometrics I

WRITTEN EXAMINATION
Thursday April 27, 2017, 10 am - 3 pin
Allowed tools: Pocket ealeulator

Passing rate: 50% of overall total. which is 100 points. For detailed grading
criteria, see the course description.

The exam will be handed back on Monday May 15 at 3 pu1 in room B703.

For the maximum number of points on cach problemn detailed and clear
solutions are required.

I not indicated otherwise. the disturbance terms u; in the models are sup-
posed to fulfill the nsual requirements of normality, homoscedasticity and
independence.

You may answer in Swedish.



1. (25p) Onc wants to study the effective life time ¥ (in nimtes)) ol a
cutting tool on a lathe, with speed X ({in rounds per minute). where
we have aceess 1o two types ol tools (A and B).

We assime Lhe following model:
Y =8 + X+ 3D +
where .
pi={ ) e

For data where we have used 10 tools of type A and 10 tools of Lype
BB (1 = 20). we got the following results:

ANOVA
Source  Sum u-l's'quartg Toar
Regression (SSE) 1418.034 2
Residuals {SSR) 157.059 17
Total (SST) 1575.089 19
ST T T T Coefficients Table
Tariable Coofticient SE(B’, ]
Constant 36.986 ===
X 0.027 0.005
D 15.004 1.36

(n) Compute both cocllicients of {multiple) determination (nonad-
justed and adjusted).

(b) Investigate by a test if at least one of the explanatory variables
should be included in the model. Use proper notation and state
clearly the null and alternative hypotheses. Use significance level
1.

(¢) Iow do vou interpret the parameter 3, in terms of expectation?

() Compute a 955 confidence interval for 3.

(¢) An alternative model is
}'l = 3; 1 i?:!.‘\'i + dngi + _."i.";;D; H l'l:.
Describe the difference between the two models, that is, in what
specific way is the second maodel wore floxible (Tricher™)?

(f) The alternative sccond model was also used for estimation with
the same data. Results:



ANOVA

Source Swum ol Seuares df
Regression (SSE) 1434112 3
Residuals {(SSR) 1.10.977 16

Total (S5T) 1575.089 19
Coeflicients Table
Variable Coefficient SE(3;)
Constamt 32775
X -0.021 0.0061
D 23.071 6.7G9
AD -0.012 0.083

Is the second model siginficantly better than the first model? Use
significance level 5% with a suitable test.

25p) The Cobb-Douglas production [unction is

Q= 312K, (1)

where L = labour input and & = capital stock.

Now. we want to use Y = [n{Q) as dependent variable in a linear
regression model.

(a)

(b)

(c)

Write down a linear regression model based on (2) using 1 as
defined above.

Now let 33 =1 — %, Rewrite the linear model according to this,
Withont doing any computation (since we do not have the nu-
merical results, except that we assume that n = 33), describe
which test you would use for comparing the model in (a) with
the model in ().

I doing so. describe the null hypothesis, the test statistic with its
parameters and for which values of the test statistic you should
reject the null hypothesis.

Mention one potential advantage, from a regression modelling
point of view, of using the model in (b} instead of the model in
(a).

Using data [rom the years 1899 1o 1922, we got that using the
model in (n), the residual-based estimated antocorrelation cooffi-
cient p = 0.6. Can we [rom this draw the conelusion that we have
evidence of positive antocorrelarion at {approximate) significance
level 1%?



3. (20p) In order Lo investigate what proportion {on average} ol the in-
come a person spends on the rent of a flal in New York. data were
collected from 103 single houscholds. A simple linear regression model
was estimated using rent as dependent variable (Y} and incowe as
independent variable (X}, One suspeets problems with heteroscedas-
ticity. White's test was performed with the following results:

White’s Auxiliary Regression

Included Observations: 108

Variable Coclficient Std. Error l-Stntistit_: Prob:

C | —- 14657900 | 9288994 ~1.577986 0.1176
INCOME 1200.579 4935.1663 2.424598 0.0170
INCOME? -0.010007 0.0{}3.355. -1.8687 14 Q.0644 .
.R-sqt-mrcculﬂ - 0.082134 . Mean dcpcu_ulcn_t var 103 l_5952
Ad;ust.cd I.l-squ:-lrcd 0.064651 S.D. dependent var. 298_4.'.-' 739

5.E. of-rcgr::ssion 2-8866'-‘83 . r.\kalkc_i:[fn crltf:rim'._ 37.;2!6?
S.l-lm.s.c;ua;;d- r-csid .- B.T‘SEI_;‘_- 16 ._Schw:_n'z criterion "&".296.1_"'
L;g |lk-(:1i-|‘l-00-(i- - .- 20-(.)6.-9?0 . . F-sm[.u;nc ) ‘.L697.!f74
.Durbix.»-\‘-i?nts;u_l stat | 1.864571 Prob(T-staustic] 0011115

(a) Write down the auxiliary regression model nsed in this situation
for White's lest with proper notation.

(b} Show that we can reject the null hvpothesis of homoscedasticity

at significance level 5%

(¢) It turns out that we can model the variance of the disturbance
. vy R . .
variable as Vi) = o- X, How can we take this into account to
obtain a homoscedastic model?



- {12p) The * truc” model given specific data is supposed to be

}; = 31 + 3-_3_\',,' T U

For some reason though, the following model is used for estimation of
the Z-parameters:

(}’, - )=0+ 33(.-\'.‘ =2} + .
where ¢; and ¢» are given (known) constants,
(2) Derive expressions for the OLS-estimators of 4y and 3 using the

second "wrong” model.

(b) Are both estimators from (n) unbinsed?

(18p) Truc or false statements? Short mot ivation/comment also needed.

(a) If X; in the model Yi= A+ 23X, + o, is divided hy 2, both
estimators 3 and 3y are changed,

(b} If we in the model ¥; = A1+ 32X, + u; have a measurement error
in Yi, then Couv(X;. u;) # 0.

(c) The Durbin-Watson test cannot be used if the disturbance vari-
ables are autocorrelated.

(d) For two random variables. Niand Y, we always have that
=1 < Con(XNiY)) < 1.

{e) Heteroscedasticity vecurs when the disturbance term in a regres-
sion model is correlated with one of the explanatory variables.

(f) In the Runs test. the number of runs is asymptotically normally
distributed.




T

Svensk version:

. (25p) Man dnskar studera den effelitiva livslingden Y (i minnter) (or

ott skirverktyg pa en svarv med hastighet A (vary per it . dir o
har tillgang till tva typer av verkiyvg (A och B).

Vi antar {6ljande modell:
Yi= )+ 5 X H 33D+ ng.
dér

1 omlyp DB
D= )
' { 0 omyp A

For data diir vi anviint 10 verktvg av typ A och 10 verktyve av typ B
(n = 20). erhills (Gljande resultat

ANOVA
Sonrce S of Squares df
_ﬁirj.r,ressiun {SSE) N 1418.031 i
Residuals (SSR) 157.055 17
Total (88T} 1575.089 19
Cocthicients Table
Variable Cocfleient SE(E)
Constant 36.930
X -0.027 0.005
D 15.00: 1.36

(a) Berikna bade den ojusterade och justerade {(multipla) forklaringsgraden,
(b) Undersok med ett test om minst en av forklaringsvariablerna ska

inga i modellen.  Anvind lumplig notation och klargor tydligt

noll- och mothypotes. Anviind signifikimsniva 19.

{¢) Hur tolkar du parametern 3y i vantevirdesmening?
(d) Beriikna ctt 93% koufidensintervall for 33.
{¢) En alternativ modell i
Vi=p8 + AN+ D+ 3N D, + .
Beskriv skillnaden mellan de tva modellerna, dvs, i vilken specifik

meningz ir den andra modellen mer Hexibel (7 rikare)?

() Ocksa den alternativa modellen anvindes for skattning med saimma
data. Resultat:



ANOVA o

Source Sum of Squares  df
“Regression (SSE) 1431112 3
Residuals (SSR) 140.977 16
Tolal (SST) 1575.089 19
_ ) Coeflicients Table
Variable Cocfficient SE(3)
Constant 32,775 _ R
N -0.021 (0.00G1
D 23.971 6.769
XD -0.012 0.088

Ar den andra modellen signifikant biittre an den férsta modellen?
Anvind signifikansniva 3% med Bimplist test.

L% (23p) Cobb-Douglas produktionsfunktion iir

Q = B LEKS, (2)

diar L =" labour input™ and K = "eapital stock”.

Vivill nu anvinda Y = (@) som heroende variabel i en linjir re-
gressionsinodell,

(a)
(b)
(¢)

{d}

L]

{0}

Skriv ner en linjir regressionsmodell baserad pa (2) och ¥ definierad
enligt ovanstacnde.

Lat mu 3y = 1 — 35, Skriv om den linjira modellen cuitligt denna
restriktion.,

Utan att utfora nagon beriikning (eftersom vi inte har nagra nu-
meriska resultat. forutom att vi antar att n = 33). beskriv vilket
test du skulle anviinda vid jamférelse av modellen i (a) ned mod-
elieni (b). Beskriv i samband med detta nollypolesen. teststatis-
tikan med dess parametrar och fir vilka viicden pa teststatistikan
sow nollhiypotesen forkastas.

Namn en potentiell fordel, fran ctt regressionsmodellperspektiv,
med att anviinda modellen i (b) i stillet for modellen i (a).
Genom att anvinda arsdata {Se aren 1899 till 1922, fick vi genom
atl anviinda modellen i (a) att den residual-baserade skattace
antokorrelationskoefficienten j = 0.6. IKan vi fran detta dra slut-
satsen att vi kan pavisa positiv antokorrelation pa (approximativ)
signifikansniva 1%?7?



38. (20p) For att undersika den genomsnittliga andelen av inkoisten som
en person spenderar pa hyran fér en I genhet i New York, sam-
Lades data in fran 108 singelhushall. En enkel linjir regressionsmod-
ell skattades wed hyran som beroende variabel {¥7) och inkomst soun
oberoende variabel (X'}, Man inisstiinker problem med heteroskedis-
ticitel. Whiles test anviindes med féljande resulial:

White’s Auxiliary Regression

Included Observations: 108

Variable _ Cocfficient _Std Error t-Statistic Prob.

C — 14657900 9288994 -1.577986 O.i i76
INCOME 1200.579 495.1663 2.424598 0.0170
INCOME* -0.010007 0.005355 -1.868714 0.0644
R-squared .0.081134 -Mcan dependent var o l(.15'1595£ .
Ad]u5tfd R-sqtm.r-cfi ) 0.064651 S.D. dcpcndcr;r-vnr- | 295.34.7739

2 oficcersssion 28866783, e - Maikeinioedoion WO .4
?_E‘ﬂf‘l“f’"firfﬁfl_______8':"*_”5__{_1_6 SEl‘lwarz cr'ti:-rion o 37.29&17
ng Iilfelihood_ - -2006.970 ) F-staristic 46978-7‘;
Durbin=Watson stat ‘ 1.864571 Prob(-iT-smt.istic_) I : ;).01 1.1. 15

{a) Skriv ner den auxiliira regressionsmodellen som anviints i den
iéir situationen for Whites test med Eauplig notation.

(b} Visa att vi kan firkasta nollhypotesen om homoskedasticitet pa
signifikansniva 5%

(¢) Det visar sig att vi kan wodellera variansen for storningsvariabeln

r [ LT . . o -

som Viu) = o°X,. Hur kan vi utnytjja detta for att astadkomma
en homoskedastisk modell?



J{ 0. (12p) Den “sanna” modecllen givet specifik data antas vara
Yi=31+ &N, +u

Av nagon anledning anvinds dock foljande modelt for skittning av
3-parametrarna.

(Y5~ 1) = 31 4 3y(X; ea) + u;.
dir ey och ¢ dr givia (kiinda) konstanter.
(a) Marled uttryek for OLS- skattningarna av 3, och o ndr " fel” mod-
ell anvinds,
@ (b) Ar biigge skattningarna i (a) viinteviirdesriktiza?

Sﬂlp (20p) Sanna eller falska pastacnden? Korta motiveringar /komment aver
behdvs.

{a) Om .\, i modellen Y; = 3) 4 2o X, + i, divideras med 2. dndras
bade 3; and i‘;

() Om vi i mmlellvu Yo = 31 + X + u, har miitlel i Yi, sa dr
Couv(Xi ) # 0.

(c) Durbin-Watsontestet kan inte anviindas om vi har autokorreler-
ade stérningsvariabler,

(d) For tva stokastiska variabler Ay och Y5 giiller alltid att
-1 < Cov(Ni Y5} < 1.

(e) Heteroskedasticitet intriiffar nir storningsvaciabeln i en regres-

sionsmodell ir korrellerad med en av de [6rklarande variablerna,

O’ (1) I Runstestet dr antalet “runs” asyiptotiskt normalférdelat.




Formula sheet, Econometrics I, Spring 2017

Under the simple linear model 15 = B+ BN+ where w, ~ N(B.e?) and
given independent pairs of observations (Yi..0).. ... {(Y....X0). the OLS (and
ML} estimators are:

& o= ¥ LY

3 L (N - X) (v

Je3 ==

.-\._a
o=l = =

=12 =2

where )A’t r= :?; + ,-?,;.\', anid where E(E) = . E(‘ST_:) = i and E(7°) = ¢* and
further

Vike) = o* (.l_+ (-\o - .\')_“.

& . 1 X=X )
Vith-Yy) = U'(1+—+ (Yo _),)

Distributional results:

R )
E‘—:‘-’ ~ Hn-2) i=1.2
S(’(,};)

7% (n-2)

P
Coeflicient of determination:

) ESS | RSS E("«' f)

[——

788 TS5 T  (1;27)

Coceflicient of correlation:

- _2Ni-Y)p -1
VE X

I

)

Yy




whore r = £vr-

ICwelot Y7 = a Y and X)) = w2 Xy, Lhen

Under the multiple linear regression model ¥; = 3y + PaXo;+ -+ BN + 14

where u, ~ N (0. #2) and given independent vectors of observalions
YT T Netdeoonn (Yo - Xonooo o Nin ). the ollowing holds for the OLS (ML)

estimalors:

. n—k =k

3' - l/"

iz B ok i= Lk
.'4(1(3,')

at{n -k

]
o=

~ AP -k)
The multiple coeflicient of determination:

ESS _ | RSS _ S(v-%
TS5 TSS 5 (4 -Y)

Adjusted:
o 1- f?-.‘)..S/(H - k)
TSS/(n—1)

Testing Hy: o= ... 0 =0

p oo ESSHk-D 2 (f HT):J/(R— L)
RSS[0 =) 5 (v = 43) o =)

Comparing an “old” model with a "new” {lnrger):
(ESS e — £5S50w)/unmber ol new regressors
RSS,cn /(0 — number of parameters in the new model)
RE = R/ mumber of new regressors
it ol edd
772 Y/ (n = muuber of parameters in the new madel
nen

™
3
!

(1-



Comparing an “unrestricted” model with a “restricted™:

Fo= (R85, - RSSup)/m B (RE-'R . n.{!i)___-m
RSSen/tn =) (L= R/ =K)

numbeoer of paramelers

where i is the number of luear consteaints amcl & is the

in the unrestricted model,

Variance inflation Mactor:

VIE = {

Auxiliary regression:
N R5f(h - 2)

TT=R)H/-k+ D)

where Rj = R* i the regression of 1he renwining (k — 2) regressors.

White's test for heteroseedasticity:

2 R o, . e .
n B Cdf = nanber of regressors in the auxiliary regression)
{Holds under My : no het eroscedasticity.)

For It = munber of runs, where N = N+ Vs total number of observations:

AN, N
E(R) = '_\T‘f\_- "
. 2N INL(2N N, N)
vy = NN =-1)

The Durbin Watson d statistic:
:”=_r (F?, o ﬁ}_])'

d = 3
§:f=l t

Akaike's information criterion:

T

AIC =
n
Schwartz’s information citerion:
[T T
. n"RYS
SIC = —-_—_
n
Mallows €', eriterion:
, nss, o
= — = {1 = 2p)

A= =



P

7R Appendix D Stanstical Tubles

TABLF [, 1 Example
Areas Under the Pr(0=2=1.96) = 04750
Standardized Normal 04750

Distribution Pr(Z>196) =0.5-04750 = 0.025

AN

r4 [ 00 01 .02 .03 04 .05 .06 07 .08 .09—-—-

0 {.96

0.0 {.0000 .0040 .00B0 .0120 0160 0199 0239 0279 0319 0359
0.1 1.0398 .0438 0478 .0517 0357 0596 0636 .0675 .0714 0753
0.21.0793 .0832 .0871 .0910 0948 .0987 .1026 .1064 .1 103 114
0311179 1217 1255 .1293 A331 1368 1406 .1443 1480 1517
0.4 |.1554 1591 .1628 .1664 1700 1736 1772 .1808 1844 1879
0.5.1915 .1950 .1985 .2019 2054 2088 2123 2157 2190 2224

0.6 ].2257 2291 2324 .2357 .2189 2422 2454 2486 .2517 .2549
0.71.2580 .2611 .2642 .2673 .2704 2734 2764 2794 2823 2852
0.8 1.2881 .2910 .2939 .2967 2995 3023 3051 .3078 .3106 3133
0.91.3159 3186 .3212 .3238 .3264 3289 3315 3340 .3365 .3389
3413 3438 3461 .3485 .3508 3331 .3554 3577 3599 3621

0

11.3643 3665 .3686 .3708 3729 3749 3770 .3790 .3810 3830
21.3849 3869 .3888 3907 3925 3944 3962 3980 .3997 4015
31.4032 4049 4066 .4082 4099 4115 4131 4147 4162 4177
4 |.4192 4207 4222 4236 4251 4265 4279 4292 4306 4319
3| .4332 4345 4357 4370 4382 4394 4406 4418 4429 4441
6
7
8
9
0

4452 4463 4474 4484 4495 4505 4515 4525 4535 4545
4454 4564 4573 4582 .459) 4599 4608 4616 .4625 .4633
A641 4649 4656 4664 4671 4678 4686 4693 4699 4706
4713 4719 4726 4732 4738 4744 4750 4756 4761 .4767
A772 4778 4783 4788 .4793 4798 4803 4808 .4812 4817

2.1 4821 4826 4830 .4834 4838 4842 4846 4850 4854 4857
2.2 4861 .4864 4868 .4871 4875 4878 .4881 4884 .4887 .4890
2.3 4893 4896 .4898 .4901 4904 4906 .4909 4911 4913 4916
24| 4918 4920 4922 4925 4927 4929 4931 4932 4934 4936
2.5].4938 4940 4941 4943 4945 4946 4948 4949 4951 4952

2.6 | 4953 4955 4956 4957 4959 4960 4961 4962 4963 4964
2.7 | 4965 4966 4967 .4968 4969 4970 4971 4972 4973 4974
2.8 |.4974 4975 4976 4977 4977 4978 4979 4979 4980 .4981
2.9 |.4981 .4982 4982 4983 4984 4984 4985 4985 4986 4986
3.0 ] .4987 .4987 4987 4988 4988 4989 4989 4989 4990 4990

e This table gives the area i ihe right-hand tarl of the distnbution fic | Z 2 0} Butsnee the noemal disteibiativ s
symmctrical abomt Z = 0. the area in the beft-ham) tail s the same as the arca in the or trespanding rightded il Foooompte
=186 = 2 < iy =045 Therctore, M <196 « 7- | ) = 20 780 = Hus



[JEY Y I8 S
Percentage Points of
the 1 Distributiun

Soutee From F 5, Pearson sl
1O Nartley, eds , St
Table s for Statistivims vl
Jed, table 12, Combradpe
Lnversity Press, hew Yiuk,
196 Reproduced by
permisston of the editurs sl
trustecs of Binmeinha

Example

Pr(t » 2.086) = 0.025

Appendix D

Stariochioad fubley B7Y

Pr{t = 1725)=0.05 for df = 20 005
Prt =~ 1.725)=010 -
t
0 1.725

. Pr 0.25 0.10 0.05 0.025 0.01 0.005 0.001
df 0.50 020 | 0.10 0.05 0.02 0.010 0.002

1 1.000 3.078 6.314 12.706 31.821 63.657 | 318.31
2 0.816 1.886 2.920 4.303 6.965 9.925 22.327
3 0.765 1.638 2.353 3.182 4.541 5.841 10.214
4 0.741 1.533 2132 2.776 3.747 4.604 7.173
5 0.727 1.476 2.015 2.571 3.365 4.032 5.893
6 0.718 1.440 1.943 2.447 3.143 3.707 5.208
7 0.71 1.415 1.895 2.365 2,998 3.499 4.785

B 0.706 1.397 1.860 2.306 2.896 3.355 4.501
9 0.703 1.383 1.833 2.262 2.821 3.250 4,297
10 0.700 1.372 1.812 2.228 2.764 3.169 4.144
1 0.697 1.363 1.796 220 2718 3.106 4.025
12 0.695 1.356 1.782 2.179 2.681 3.055 3.930
13 0.694 1.350 1.771 2160 2.650 3.012 3.852
14 0.692 1.345 1.761 2.145 2.624 2,977 3.787
15 0.691 §.341 1.753 213 2.602 2.947 3.733
16 0.690 1.337 1.746 2120 2.583 2.9 3.686
17 0.689 1.333 1.740 210 2.567 2.898 3.646
18 0.688 1.330 1.734 210 2.552 2.878 3.610
19 0.688 1.328 1.729 2.093 2.539 2.861 3.579
20 0.687 1.325 1.725 2.086 2.528 2.845 3.552
21 0.686 1.323 1.72 2.080 2.518 2.8 3.527
22 0.686 i.321 1.717 2.074 2.508 2.819 3.505
23 0.685 1.319 1.714 2.069 2.500 2.807 3.485
24 0.685 1.318 VAR 2.064 2.492 2,797 3.467
25 0.684 1.316 1.708 2.060 2.485 2.787 3.450
26 0.684 1.315 1.706 2.056 2.479 2.779 3.435
27 0.684 1.314 1.703 2.052 2.473 271 3.421
28 0.683 1.313 1.701 2.048 2.467 2.763 3.408
29 0.683 1.311 1.699 2.045 2.462 2.756 3.396
30 0.683 1.310 1.6%7 2.042 2.457 2.750 3.385
40 0.681 1.303 1.684 2.021 2.423 2.704 3.307
60 0.679 1.296 1.671 2.000 2.390 2.660 3.232
120 0.677 1.289 1.658 1.980 2.358 2.617 3.160
oo 0.674 1.282 1.645 1.960 2.326 2.576 3.090

Nore The saller probabiluy shown at the hesd of vach columia is the area in one kb e larg

both tails.

er probabibty s the area in
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RO Appendix D Suristical Tahles

TARLE D2 Upper Percentage Points of the F Distribution
Example

Pr(f > 1.59) =025

Pr{f = 242)=0.10 fordf My =10

Pr{f > 3.14) = 0.05 and Ny =9

Pr{f > 5.26) = 0.01

5% aren

|C

carea

0 314 526 4
df for
denom- df for numerator N,
inator - — - E :
Ny Pr 1 2 3 4 5 6 7 8 9 10 11 12
.25 5.83 7.50 8.20 B8.58 8.82 B.98 9.10 2.19 9.26 9.32 9.36 9.41
1 Jd00 399 49.5 536 558 57.2 58.2 589 59.4 59.9 60.2 60.5 60.7
.05 1861 200 216 225 230 234 237 239 M 242 243 244
.25 2.57 3.00 315 3.23 3.28 i3 334 3.35 337 3.38 3.39 3.39
2 A0 8.53 9.00 2.16 9.24 9.29 9.33 9.35 9.37 9.38 9.39 9.40 941
05 185 19.0 19.2 19.2 19.3 19.3 19.4 19.4 19.4 19.4 19.4 19.4
.01 985 99.0 99.2 99.2 99.3 993 99.4 95.4 99.4 99.4 99.4 99.4
.25 2.02 2.28 2.36 2.39 2.41 2.42 2.43 2.44 2.44 2.44 2.45 2.45
3 10 5.54 5.46 5.39 5.34 5.31 5.28 527 5.25 524 523 5.22 5.22
.05 1041 9.55 9.28 912 9.01 8.94 8.89 8.85 B.81 8.79 8.76 8.74
01 340 30.8 29.5 28.7 28.2 27.9 27.7 27.5 27.3 271.2 27.1 27.1
.25 1.81 2.00 2.05 2.06 2.07 2.08 2.08 2.08 2.08 2.08 2.08 2.08
4 10 4.54 4.32 4.19 4.1 4.05 4.01 3.98 3.95 3.94 3.92 ERJ 390
.05 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 596 5.94 59
01 21.2 18.0 16.7 16.0 15.5 15.2 15.0 14.8 14.7 14.5 14.4 14.4
.25 1.69 1.85 1.88 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89
5 10 4.06 3.78 3.62 3.52 345 3.40 3.37 3.34 3.32 3.30 3.28 3.27
.05 6.61 579 54 5.19 5.05 4.95 4.88 4.82 4.77 4.74 4.71 4.68
O 163 13.3 12.1 1.4 11.0 10.7 10.5 10.3 10.2 10.1 9.96 9.89
.25 1.62 1.76 1.78 1.7¢9 1.79 1.78 1.78 1.78 1.77 1.77 1.77 .77
& A0 3.78 3.46 3.29 318 in 3.05 3.01 2,98 296 2.94 292 2,50
.05 5.99 514 4.76 4.53 4.39 4.28 4.21 415 4.10 4.06 4.03 4.00
01137 10.9 9.78 2.15 8.75 8.47 B.26 B.10 7.98 7.87 7.79 7.72
.25 1.57 1.70 1.72 1.72 1.2 1.721 t.70 1.70 1.69 1.69 1.69 1.68
7 10 3.59 3.26 3.07 2.9¢6 2.88 2.83 2.78 2.75 2.72 2.70 2.68 2.67
.05 559 4.74 4.35 412 3.97 1.87 179 173 3.68 3.64 3.60 3.57
01 122 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.72 6.62 6.54 6.47
.25 1.54 1.66 1.67 1.66 1.66 1.65 1.64 1.64 1.63 1.63 1.63 1.62
] 10 3.46 in 2.92 2.81 2.73 2.67 2.62 2.59 2.56 2.54 2.52 2.50
05 5.32 4.46 4.07 384 3.69 3.58 3.50 3.44 3.39 3.35 in 3.28
D1 N3 8.65 7.59 7.0 6.63 6.37 6.18 6.03 59 5.81 573 5.67
.25 1.51 1.62 1.63 1.63 1.62 1.61 1.60 1.60 1.59 1.59 1.58 1.58
o 10 3.36 3.01 2.81 2.69 2.61 2.55 2.51 247 2.44 2.42 2.40 2.38
.05 512 4.26 3.86 3.63 3.48 3.37 329 323 3.18 3.14 3.10 3.07
01 106 8.02 6.99 6.42 6.06 5.80 5.61 547 5.35 526 518 51
Source: From E 8. Pearsonand H O Harttey, eds., Bumetriba Tablos for Stancticiuns 1ol 1 V0o | e IR, Cambridge University Press, New York, 1966
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9.49
61.2
246

3.41

9.42
19.4
99.4

2.46

5.20

8.70
26.9

2.08

3.87

5.86
14.2

1.89
3.24
4.62
9.72

1.76
2.87
394
7.56

1.68
2.63
3151
6.31

1.62
2.46
3.22
5.52

1.57
2.34
3.00
4.96

20
9.58
61.7
248

3.43

9.44
19.4
99.4

2.46

5.18

8.66
26.7

2.08

384

5.80
14.0

1.88
.21
4.56
9.55

1.76
2.84
3.87
7.40

1.67
2.59
3.44
6.16

1.61
242
35
5.36

1.56
2.30
2,94
4.81

24
9.63
62.0
249

3.43

9.45
19.5
99.5

2.46

5.18

B.64
26.6

2.08

3.83

5.77
139

1.88
319
4,53
9.47

1.75
2.82
3.84
7.31

1.67
2.58
34
6.07

1.60
240
312
528

1.56
2.28
2.90
4,73

30
9.67
62.3
250

3.44

9.46
19.5
99.5

2.47

517

8.62
26.5

2.08

3.82

5.75
138

1.88
1.7
4.50
9.38

1.75
2,80
3.81
7.23

1.66
2.56
3.38
5.99

1.60
2.38
3.08
5.20

1.55
2.25
2.86
4.65

40
.71
62.5
251

3.45

9.47
19.5
99.5

247

5.16

8.59
264

208

3.80

5.72
13.7

1.88
3.6
4.46
9.29

1.75
278
3.77
7.14

1.66
2.54
3.34
591

1.59
2.36
3.04
512

1.55
2.23
2.83
4.57

50
9.74
62.7
252

3.45

9.47
19.5
99.5

247

5.15

8.58
26.4

2.08

3.80

5.70
13.7

1.88
3.15
4.44
9.24

1.75
2.77
3.75
7.09

1.66
2.52
3.32
5.86

1.59
2.35
2.02
5.07

1.54
222
2.80
4.52

60

9.76
628
252

146

9.47
19.5
99.5

247

5.15

B.57
26.3

2.08

.79

5.69
13.7

1.87
3.14
4.43
9.20

1.74
2.76
3.74
7.06

1.65
2.51
3.30
5.82

1.59
2.34
3.01
5.02

1.54
2.21
2.79
4.48

di for numerator Ny

100

T9.78
63.0
253

3.47

9.48
19.5
99.5

2.47

5.14

8.55
26.2

2.08

3.78

5.66
13.6

1.87
313
4.41
9.3

1.74
2.75
XA
6.99

1.65
250
3.27
5.75

1.58
2.32
297
4.96

1.53
219
2.76
4.42

120

'9.80
63.1
253

3.47

9.48
19.5
99.5

247

514

8.55
262

2.08

378

5.66
13.6

1.87
312
4.40
9.11

1.74
2.74
3.70
6.97

1.65
2.49
3.27
5.74

1.58
2.32
297
4.95

1.53
2.18
2,75
4.40

200

9.82
63.2
254

3.48

9.49
19.5
99.5

247

5.14

8.54
26.2

2.08

3.77

5.65
13.5

1.87
312
4.39
9.08

1.74
2.73
3.69
6.93

1.63
248
3.25
5.70

1.58
23
295
491

1.53
247
273
4.36

Appendix D

500

9.84
63.3
254

3.48

9.49
19.5
99.5

2.47

5.14

8.53
26.1

2.08

3.76

5.64
13.5

1.87
3.1
4.37
9.04

1.74
2.73
3.68
6.90

1.65
2.48
3.24
5.67

1.58
2.30
2.94
4.88

1.53
217
2.72
4.33

=
9.85
63.3
254

348

9.49
19.5
99.5

247

513

853
26.1

2.08

3.76

5.63
13.5

1.87
.10
4.36
9.02

1.74
2.72
3.67
6.88

1.65
247
3.23
5.65

1.58
2.29
293
4,86

1.53
2,16
2N
4.31
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TABLE .3 Upper Percentage Points of the F Distribution (Continued)

df for

denom.

inator

N,

10

n

12

13

14

15

16

17

18

19

20

!
1.49
3.29
4.96

10.0

1.47
3,23
4,84
9.65

1.46
3.18
4.75
9.33

1.45
3.14
4.67
9.07

1.44
3.10
4.60
8.86

1.43
3.07
4.54
8.68

1.42
3.05
4.49
8.53

1.42
3.03
4.45
8.40

1.4]
3.0
4.41
8.29

1.41
2,99
438
g.18

1.40
2,97
4.35
8.10

2
1.60
2,92
4.10
7.56

1.58
2.86
3.98
7.21

1.56
2.81
3.89
6.93

1.55
2.76
EN-3
6.70

1.53
2.73
3.74
6.51

1.52
2.70
3.68
6.36

1.51
2.67
3.63
6.23

1.51
2.64
3.59
6.11

1.50
2.62
3.55
6.0

1.49
2.61
3.52
593

i.49
2,59
3.49
5.85

3
1.60
2.73
3.71
6.55

1.58
2.66
3.59
6.22

1.56
2.61
3,49
5.95

1.55
2.56
3.41
5.74

1.53
2.52
3.34
5.56

1.52
2.49
329
5.42

1.5
246
3.24
5.29

1.50
2.44
3.20
5.18

149
2.42
3.16
5.09

1.49
2,40
313
5.0

1.48
2.38
3.0
4.94

4
1.59
2.61
3.48
5.99

1.57
2.54
3.36
5.67

1.55
2,48
3.26
5.41

1.53
2.43
318
52

1.52
2.39
in
5.04

1.51%
2.36
3.06
4,89

1.50
2.33
EX4) |
477

1.49
2.31
2.96
4.67

1.48
2.29
2.93
4.58

1.47
2.27
2.90
4.50

1.46
2.25
2.87
4.43

df for numerator M

5

1.59
2.52
3.33
5.64

1.56
2.45
3.20
532

1.54
2.39
3in
5.06

1.52
2,35
3.03
4.86

1.51
2.3
2.96
4.69

1.49
2.27
2.90
4,56

1.48
2.24
2.85
4.44

1.47
2.22
2.81
4.34

1.46
2.20
277
4.25

1.46
218
2.74
417

1.45
2.16
271
4,10

6

1.58
2.46
3.22
519

1.55
2.39
31.09
5.07

1.53
233
3.00
4.82

1.51
2.28
2.92
4.62

1.50
2.24
2.85
4.46

1.48
2,21
2.79
4.32

1.47
2.18
2.74
4.20

1.46
2.15
2.70
4.10

1.45
213
2.66
4.01

1.44
21
2.63
3.94

1.44
2.09
2.60
3.87

7

157

2.41
314
5.20

1.54
2.34
im
4.89

1.52
2.28
29N
4.64

1.50
2.23
2.83
4.44

1.49
2.19
2.76
4.28

1.47
2.16
2.7
4.14

1.46
213
2.66
4.03

1.45
2.10
2.61
3.93

1.44
2.08
258
3.84

1.43
2.06
2.54
3.77

1.43
2.04
2.5
370

1.56
2.38
3.07
5.06

1.53
2.30
2.95
4.74

1.51
2.24
2.85
4,50

1.49
2.20
2.77
4.30

1.48
2.15
2.70
414

1.46
2.12
2.64
4.00

1.45
2.09
2.59
3.89

1.44
2.06
2.55
3.79

1.43
2.04
2.51
3.

1.42
2.02
2.48
3.63

1.42
2.00
2.45
156

1.44

1.43
2.03
2.49
3.68

1.42
2.00
2.46
3.60

1.4
1.98
2.42
3.52

1.41
1.96
2.39
3.46

2.94
4.77

1.52
2,23
2.82
4.46

1.50
2,17
2.72
4.22

1.47
2.12
2.63
4.02

1.46
2.08
2.57
3.86

1.44
2.04
2.51
173

1.44
2.0
2.46
3.62

1.42
1.98
241
3.52

1.41
1.96
2.37
3.43

1.40
1.94
2.34
336

1.39
1.92
2.3
3.29

1.40
1.93
2.34
3.37

1.40
1.91
2.31
3.30

i.39
1.89
2.28
3.23
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1.53
2.24
2.85
4.56

1.50
217
2.72
4.25

1.48
210
2.62
4.01

1.46
205
2.53
3182

1.44
201
2.46
3.66

1.43
1.97
2.40
3.52

1.41
1.94
2.35
3.41

1.40
1.91
2.3
| i

1.39
1.89
227
.23

1.38
1.86
2.23
3.15

1.37
1.84
2.20
3.09

\,"J(é)\;n\K ((\[ﬁ:i N {“(1';

20

1.52
2.20
2.77
4.4

1.49
212
2.65
4.10

1.47
2,06
2.54
386

1.45
2.0
2.46
3.66

1.43
1.96
2.39
31.51

1.41
1.92
2.33
3.37

1.40
1.89
2.28
3.26

1.39
1.86
2.23
3.6

1.38
1.84
219
3.08

1.37
1.81
2.16
3.00

1.36
1.79
212
294

24

1.52
218
2.74
4.33

1.49
210
2.61
4.02

1.46
2.04
2.51
78

1.44
1.98
242
3.59

1.42
1.94
2.35
3.43

1.41
1.90
2.29
3.29

1.39
1.87
2.24
3.18

1.38
1.84
219
3.08

1.37
1.81
215
3.00

1.36
1.79
211
292

1.35
1.77
2.08
2.86

30

1.51
216
2.70
4.25

1.48
2.08
2.57
3.94

1.45
2.01
2.47
3.70

1.43
1.96
238
3.51

1.41
1.9
2.31
3.35

1.40
1.87
2.25
.21

1.38
1.84
219
3.10

1.37
1.81
215
3.00

1.36
1.78
21
2.92

1.35
1.76
2.07
2.84

1.34
1.74
2.04
2.78

40

1.51
213
2.66
4.17

1.47
2.05
253
386

1.45
1.99
243
3162

1.42
1.93
2.34
3.43

1.4
1.89
2.27
3.27

1.39
1.85
.20
113
1.37
1.81
215
1.02

1.36
i.78
210
292

1.35
1.75
2.06
2.84

1.34
1.73
2.03
2.76

1.33
1.71
1.99
2.69

df for numerator Ny

50

1.50
212
2.64
412

1.47
2.04
2.51
3.81

1.44
1.97
2.40
3.57

1.42
1.92
2.31
3.38

1.40
1.87
2.24
122

1.39
1.83
218
3.08

1.37
1.79
212
297

1.35
1.76
2,08
2.87

1.34
1.74
2.04
2.78

1.33
1.7%
2.00
2.7

1.33
1.69
1.97
2.64

60

1.50
21
2.62
4.08

1.47
2.03
2.49
3.78

1.44
1.96
2.38
3.54

1.42
1,90
2.30
3.34

1.40
1.86
222
318

1.38
1.82
2.16
3.05

1.36
1.78
211
2.93

1.35
1.75
2.06
2.83

1.34
1.72
2.02
2.75

1.33
1.70
1.98
2.67

1.32
1.68
1.95
2,61

100

1.49
2.09
2.59
4.0

1.46
2.00
2.46
3N

1.43
1.94
2.35
3.47

1.41
1.88
2.26
3.27

1.39
1.83
219
ERD

1.38
1.79
212
298

1.36
1.76
2,07
2.86

1.34
1.73
2.02
2.76

1.33
1.70
1.98
2.68

1.32
1.67
1.94
2.60

1.31
1.65
1.91
2.54

120

1.49
2.08
2.58
4.00

1.46
2.00
2.45
3.69

1.43
1.93
2.34
3.45

1.41
1.88
2.25
3.25

1.39
1.83
2.18
3.09

1.37
1.79
2.1
296

1.35
1.75
2.06
2.84

1.34
1.72
2.01
2.75

1.33
1.69
1.97
2.66

1.32
1.67
1.93
258

1.31
1.64
1.90
2.52

200

1.49
2.07
2.56
3.96

1.46
1.99
2.43
3.66

1.43
192
2.32
3.41

1.40
1.86
2.23
3.22

1.39
1.82
2.16
3.06

1.37
1.77
2.0
292

1.35
1.74
2.04
2.8

1.34
1.71
1.99
2N

1.32
1.68
1.95
2.62

1.3
1.65
1.91
2.55

1.30
1.63
1.88
248

Appundix D

500

1.48
2.06
2.55
3.93

1.45
1.98
2.42
3.62

1.42
1.9
2.31
3.38

1.40
1.85
222
319

1.38
1.80
214
3.03

1.36
1.76
2.08
2.89

1.34
1.73
2.02
2.78

1.33
1.69
1.97
2.68

1.32
1.67
1.93
2.5%

1.31
1.64
1.89
2.51

1.30
1.62
1.86
2.44

1.48
2.06
2.54
3.91

1.45
1.97
2.40
3.60

1.42
1.90
2.30
3.36

1.40
1.83
221
317

1.38
1.80
213
3.00

1.36
1.76
207
2.87

1.34
1.72
2.01
275

1.33
1.69
1.96
2.65

1.32
1.66
1.92
2.57

1.30
1.63
1.88
2.49

1.29
1.61
1.84
242

25
5
05
01 |

.25

10 |
05
.01 |

Statiniiead Tables il

i df for
denom-

inator
Pr Nz

.25
10
05
.01 |

25
10 |
05
.01 |

.25
% |
.05 |

o
1

12

ol
25 |
10 |
05 |
o |
25 |
10

05 |
ol

A

14

os | 13
o1 |

25 |
10
05 |
01

25 |
0
05
o |

.25
10 |
.05 |
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TABLE D.3 Upper Percentage Points of the F Distribution (Continued)

df for
denom- df for numerator N,
inator —_————
N2 Pr _ 1 2 3 4 5 6 7 8 9 10
.25 1.40 1.48 1.47 1.45 1.44 1.42 1.41 1.40 1.39 1.39
c‘ “) 22 110 2.95 2.56 2.35 2,22 2.13 2.06 2,01 1.97 1.93 1.90
05 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30
.0 7.95 5.72 4.82 4.3 3,99 3.76 3.59 3.45 3.35 3.26
25 1.39 1.47 1.46 1.44 1.43 1.41 1.40 1.39 1.38 1.38
24 10 2.93 2.54 2.33 219 2.10 2.04 1.98 1.94 1.91 i.88
.05 4.26 3.40 30 2.78 2.62 2.51 2.42 2.36 2.30 2,25
O 0 7.82 5.61 4.72 4,22 3.90 3.67 31.50 3.3¢6 3.26 337
.25 1.38 1.46 1.45 1.44 1.42 1.41 1.39 1.38 1.37 1.37
26 | .10 2.9 2.52 2.3 217 2.08 2.0 1.96 1.92 1.88 1.86
05 4.23 3.37 2,98 2.74 2.59 247 2.39 2.32 2.27 2.22
01 7.72 5.53 4.64 414 31.82 3.59 3.42 3.29 3.18 3.09
25 1.38 1.46 1.45 1.43 1.41 1.40 1.39 1.38 1.37 1.36
28 10 2.89 2.50 2,29 216 2.06 2.00 1.94 1.90 1.87 1.84
’ 05 4,20 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24 2.19
.01 7.64 5.45 4.57 4.07 3.75 3.53 3.3 3.23 312 3.03
25 1.38 1.45 1.44 1.42 1.41 1.39 1.38 1.37 1.36 1.35
30 10 2.88 2.49 2.28 214 2.05 1.98 1.93 1.88 1.85 1.82
A5 417 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16
Ril 7.56 5.39 4.51 4.02 3.70 3.47 3.30 37 3.07 2.98
25 1.36 1.44 1.42 1.40 1.39 1.37 1.36 1.35 1.34 1.33
40 10 2.84 2,44 2.23 2.09 2.00 1.93 1.87 1.83 1.79 1.76
.05 4.08 3.23 2.84 2,61 2.45 2.34 2.25 2.18 212 2.08
.0 7.3 S5.18 4.31 3.83 3.51 329 3.12 299 2.89 2.80
.25 1.35 1.42 1.41 1.38 1.37 1.35 1.33 1.32 1.3 1.30
(;—) 60 10 2.79 2.39 218 2.04 1.95 1.87 1.82 1.77 1.74 1.71
.05 4.00 315 2,78 2.53 2.37 2.25 217 2.10 2.04 1.99
]| 7.08 4.98 4.13 3.65 3.34 312 2.95 2.82 2.72 2.63
25 1.34 1.40 1.39 1.37 1.35 1.33 1.31 1.30 1.29 1,28
120 10 2.75 2.35 2.13 1.99 1.90 1.82 1.77 1.72 1.68 1.65
.08 3.92 3.07 2.68 245 2.29 217 2.09 2.02 1.96 1.9
( / m 6.85 4,79 3.95 348 347 2.96 2.79 2.66 2.56 2.47
.25 1.33 1.39 1.38 1.36 1.34 1.32 1.31 1.29 1.28 1.27
200 10 2.73 2.33 2n 1.97 1.88 1.80 1.75 1.70 1.66 1.63
.05 3.89 3.04 2.65 242 2.26 2.14 2.06 1.98 1.93 1.88
01 6.76 4.7 3.88 EX) ] 3 2.89 273 2.60 2.50 21
25 1.32 1.39 1.37 1.35 1.33 .3 1.29 1,28 1.27 1.25
10 2.71 2.30 2.08 1.94 1.85 1.77 1.72 1.67 1.63 1.60
& .05 3.84 3.00 2.60 2.37 2.21 2.10 2.01 1.94 1.88 1.83
0 6.63 4.61 3132 3.02 2.80 2.64 2.51 241 2.32

378

11 12
1.38 1.37
1.88 1.8
2,26 2.23
3.18 a2
1.37 1.36
1.85 1.83
22 218
3.09 .03
1.36 1.35
1.84 1.81
2.18 2.15
3.02 2.9¢
1.35 1.34
1.81 1.79
2.15 212
2.96 290
1.35 1.34
1.79 i.77
213 2.09
29 2.84
1.32 1.3
1.73 1.71
2.04 2.00
2.73 2.66
1.29 1.2¢
1.68 1.66
1.95 192
2.56 2.50
1.27 1.26
1.62 1.60
1.87 1.83
240 2.34
1.26 1.25
.60 1.57
1.84 1.80
2.34 2.27
1.24 1.24
1.57 1.55
1.79 1.75
2.25 218



1.36
1.81
215
298

1.35
1.78
KRN
2.89

1.34
1.76
2.07
2.81

1.33
1.74
2.04
2.75

1.32
1.72
2.00
2.70

1.30
1.66
1.92
2.52

1.27
1.60
1.84
2.35

1.24
1.55
1.75
219

1.23
1.52
1.72
213

1.22
1.49
1.67
2.04

1.34
1.76
2.07
2.83

1.33
1.73
2.03
2.74

1.32
1.71
1.99
2.66

1.3
1.69
1.96
2.60

1.30
1.67
1.93
2.55

1.28
1.61
1.84
237

1.25
1.54
1.75
2.20

1.22
1.48
1.66
2,03

1.21
1.46
1.62
1.97

1.19
1.42
1.57
1.88

= Q""\J‘IF. COirtiige 1

1.33
1.73
2.03
2.75

1.32
1.70
1.98
2.66

1.31
1.68
1.95
2.58

1.30
1.66
1.91
2.52

1.29
1.64
1.89
2.47

1.26
1.57
1.79
2,29

1.24
1.5%
1.70
212

1.21
1.45
1.61
1.95

1.20
1.42
1.57
1.89

1.18
1.38
1.52
1.79

30

1.32
1.70
1.98
2.67

1.3
1.67
1.94
2.58

1.30
1.65
1.90
2.50

1.29
1.63
1.87
244

1.28
1.61
1.84
2.39

1.25
1.54
1.74
2.20

1.22
1.48
1.65
2.03

119
1.41
1.55
1.86

1.18
1.38
1.52
1.79

1.16
1.34
1.46
1.70

40
1.3
1.67

1.94
2.58

1.30
1.64
1.89
249

1.29
1.61
1.85
242

1.28
1.59
1.82
2.35

1.27
1.57
1.79
2.30

1.24
1.51
1.69
21

1.21
1.44
1.59
1.94

1.18
1.37
1.50
1.76

1.16
1.34
1.46
1.69

1.14
1.30

|.".—‘
T

df for numerator Ny

50
1.3
1.65
1.9
2.53

1.29
1.62
1.86
2.44

1.28
1.59
1.82
2,36

1.27
1.57
1.7¢
2.30

1.26
1.55
1.76
2.25

123
1.48
1.66
2.06

1.20
1.41
1.56
1.88

117
1.34
1.46
1.70

1.14
1.31
1.41
1.63

1.13
1.26
1.35
1.52

60
1.30
1.64
1.89
2,50

1.29
1.61
1.84
2,40

1.28
1.58
1.80
233

1.27
1.56
1.77
2.26

1.26
1.54
1.74
22

1.22
1.47
1.64
2.02

1.19
1.40
1.53
1.84

1.16
1.32
1.43
1.66

112
1.28
1.39
1.58

1.12

1.24
1.32

1.47

100
1.30
1.61
1.85
2.42

1.28
1.58
1.80
233

1.26
1.55
1.76
2.25

1.26
1.53
1.73
239

1.25
1.51
1.70
213

1.21
1.43
1.59
1.94

1.7
1.36
1.48
1.75

1.94
127
1.37
1.56

1.1
1.24
1.32
1.48

1.09
1.18
1.24
1.36

120
1.30
1.60
1.84
2.40

1.28
1.57
1.79
.31

1.26
1.54
1.75
2,23

1.25

200

1.29
1.59
1.82
2.36

V.27
1.56
1.77
2.27

1.26
1.53
1.73
219

1.25
1.50
1.69
213

1.24
1.48
1.66
2.07

1.20
1.41
1.55
1.87

1.16
1.33
1.44
1.68

1.12
1.24
1.32
1.48

1.09
1.20
1.26
1.39

1.07
1.13
1.17
1.25

Appeisdia D 50

500

1.29
1.58
1.80
233

1.27
1.54
1.75
2.24

1.25
1.51
1.71
236

1.24
1.49
1.67
2.09

1.23
V.47
1.64
203

1.19
1.39
1.53
1.83

1.15
1.31
1.41
1.63

1.1
1.21
1.28
1.42

1.08
117
1.22
1.33

1.04
1.08
1.1
1.15

1.28
1.57
1.78
23

1.26
1.53
1.73
2

1.25
1.50
1.69
233

1.24
1.48
1.65
2.06

1.23
1.46
1.62
2.m

1.19
1.38
1.51
1.80

1.15
1.29
1.39
1.60

1.10
1.9
1.25
1.38

1.06
1.14
1.19
1.28

1.00
1.00
1.00
1.00

srestiedf fuldey e

Pr |

.25
A0
05
01

.25
10
.05
.01

25
10

.01

.25
10

01

.25
Ao
05
01

.25
10
05
01

.25
A0
05
.01

25
a0

01

.25
a0
.05
0

.25
10
.05

|25

-
| 40
| 60
| 120

| 200




BRG  Appendix D Swaivical Tabley

TABLE D.4 Example

Up'pcr l'cn:entilge Pr(x? > 10.85) = 0.95 95 area

Points ol the x* 2

Distribution Priy® > 23.83) = 0.25 foridfi20
Pr(x? = 31.41) = 005

ta
i

0 10.85 23.83 3141 w
Degrees . Pr
of freedom 995 .990 975 950 900
1 392704 x 10 157088 x 10°° 982069 x 107 393214 « 10°8 .0157908
2 0100251 0201007 0506356 102587 210720
3 0717212 114832 215795 .351846 584375
4 .206990 297110 484419 J10721 1.063621
5 411740 .554300 831211 1.145476 1.61031
6 675727 872085 1.237347 1.63539 2,20413
7 989265 1.239043 1.68987 2.16735 2.83311
8 1.344419 1.646482 217973 2.73264 3.48954
9 1.734926 2,087912 2.70039 3.325M 4.16816
10 2.15585 2.55821 3.24697 3.94030 4.86518
11 2.60321 3.05347 3.81575 4.57481 5.57779
12 3.07382 3.57056 4.40379 5.22603 6.30380
13 3.56503 4.10691 5.00874 5.89186 7.04150
14 4.07468 4.66043 5.62872 6.57063 7.78953
15 4.60094 5.22935 6.26214 7.26094 B.54675
16 514224 581221 6.90766 7.96164 9.31223
17 5.69724 6.40776 7.56418 8.67176 10.0852
18 6.26481 7.0149 8.23075 9.39046 10.8649
19 6.84398 7.63273 8.90655 10,1170 11.6509
20 7.43386 8.26040 9.59083 10.8508 12,4426
21 8.03366 8.89720 10.28293 11.5913 13.2396
22 8.64272 9.54249 10.9823 12,3380 14.0415
23 9.26042 10.19567 11.6885 13.0905 14.8479
24 9.8B623 10.8564 12.4011 13.8484 15.6587
25 10.5197 11.5240 131197 14.6114 16.4734
26 11.1603 12.1981 13.8439 15.3791 17.2919
27 11.8076 12.8786 14,5733 16.1513 18.1138
28 12,4613 13.5648 15.3079 16.9279 18.9392
29 13121 14.2565 16.0471 17.7083 19.7677
30 13.7867 14,9535 16.7908 18.4926 20.5992
40 20.7065 22,1643 244331 26.5093 29.0505
30 27.9907 29.7067 32.3574 34.7642 37.6886
60 35.5346 317.4848 40.4817 43.1879 46.4589
70 43,2752 45.4418 48.7576 51.7393 55.32%0
8o 51.1720 53.5400 57.1532 60.3915 64,2778
90 59.1963 61.7541 65.6466 69.1260 73.2912
100* 67.3276 70.0648 74.2219 77.9295 82.3581
“For df greater than 108 1he cxpression \,’f.'_)j_' WA= 1= 7 folows the stmdardized wormal distribubon where £ rEprestEg

the denrecs of freedom



e table con e

750 500 .250
.1015308 454937 1.32330
575364 1.38629 2.77259

1.212534 2.36597 410835

1.92255 3.35670 5.38527

=2 67460 4.35146 6.62568

(j.ﬁcwo 5.34812 7.84080

4.25485 6.34581 9.03715
5.07064 7.34412 10.2188
5.89883 8.34283 11.3887
6.73720 9.34182 12.5489
58412 10.3410 13.7007
843842 11,3403 14.8454
9.29906 12.3398 15.9839
10.1653 13.3393 17.1170
11.0365 14.3389 18.2451
11.9122 15.3385 19.3688
12.7919 16.3381 20.4887
13.6753 17.3379 21.6049
14.5620 18.3376 22.7178
15.4518 19.3374 23.8277
16.3444 20.3372 24.9348
17.2396 21.3370 26.0393
18.1373 223169 27.1413
19.0372 23.3367 28.2412
19.9393 24.3366 29.3389
20.8434 25.3364 30.4345
21.7494 263363 31.5284
22.6572 27.3363 32.6205
23.5666 28.3362 33.7109
(\44.4775 29.3360 34,7998
3.6603 39.3354 45.6160
42.9421 49.3349 56.3336
52.2938 59.3347 66.9814
61.6983 69.3344 77.5766
11445 79.3343 88.1303
d0.6247 89.3342 98.6499

90.1332 99.3341 109.141

Svurce Abridged from B S, Pearson and H O, Hanley. eds I

etrihe 1
Reproduced by permssion of the editors and trustees of Bionerike

100
2.70554
4.60517

6.25139
7.77944

9.23635
10.6446
12.0170
13.3616
14.6837

15.9871
17.2750
18.5494
19.8119
21.0642

22.3072
23.5418
24.7690
25.9894
27.2036

28.4120
29.6151
30.8133
32.0069
33.1963

34.3816
35.5631
36.7412
37.9159
39.0875

40.2560
51.8050
63.1671
74.3970

85.5271

96,5782
107.565
118.498

TR T]

.050

3.84146
5.99147
7.81473
9.48773

11.0705
12.5916
14.0671
15.5073
16.9190

18.3070
19.6751
21.0261
22.3621
23.6848

24.9958
26.2962
27.5871
28.8693
30.1435

31.4104
32.6705
33.9244
351725
36.4151

37.6525
38.8852
40.1133
41.3372
42,5569

43,7729
55.7585
67.5048
79.0819

90.5312
101.879
113.145
124.342

wn, vol 1. Wed . able 8, Cambridew
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025

5.02389

7.37776

9.34840
11.1433

12.8325
14.4494
16.0128
17.5346
19.0228

20.4831
21.9200
23.3367
24.7356
26.11%0

27.4884
28.8454
30.1910
31.5264
32.8523

34.1696
35.4789
36.7807
38.0757
39.3641

40.6465
41.9232
43,1944
44,4607
45.7222

46.9792
59.3417
71.4202
83.2976

95.0231
106.629
118.136
129.561

010
6.63490
9.21034

11.3449
13.2767

15.0863
16.8119
18.4753
20.0902
21.6660

23.2093
24.7250
26.2170
27.6883
29.1413

30.5779
31.9999
33.4087
34.8053
36.1908

37.5662
38.9321
40,2894
41.6384
42.9798

44.3141
45.6417
46.9630
48.2782
49,5879

50.8922
63.6907
76.1539
88.3794

100.425
112.329
124116
135.807

005

7.87944
10.5966
12.8381
14.8602

16.7496
18.5476
20.2777
21.9550
23.5893

25.1882
26.7569
28.2995
29.8194
31.3193

32,8013
34,2672
35.7185
37.1564
38.5822

39.9968
41.4010
42.7956
44.1813
45.5585

46.9278
48.2899
49.6449
50.9933
52.3356

53.6720
66.7659
79.4900
91.9517

104.215
116.321
128.299
140,169

craity Press, hew York, 1906



888 Appendix D Stunistical Tubles

TABLE D.5A  Durbin—-Waitson o Statistic: Significance Points of d; and d; at 0.45 Level of Significance

K=

n d;

6 04610
7 0700
8 0783
9 0824
10 0879
1n 0927
12 o911
13 1.0
14 1.045
15 1.077
16 1.106
17 1933
18 1.158
19 1.180
20 1.200
21 122
22 1.239
23 1.257
24 1.273
25 1.288
26 1.302
27 1.316
28 1,328
29 1.341
30 1.352
N 1363
32 1373
33 1.383
34 1.393
35 1402
36 141
37 1419
38 1427
19 1.435
40 1,442
45 1.475
50 1.503
35 1,528
60 1.549
65 1.567
70 1,583
75 1.598
80 161
BS 1.624
90 1.635
95 1.645
100 1.654
150 1.720
200 1,758

dy

1.400
1.356
1332
1,320
1.320
1324
133
1.340
1,350
1.361
1371
1.381
1.391
1,400
141
1.420
1.429
1437
1.446
1454
1461
1.469
1.476
1.483
1.489
1.496
1.502
1.508
1514
1,519
1.525
1.530
1.535
1.540
1.544
1.566
1.585
1.601
1616
1.629
1.611
1.652
1.662
1671
1679
1.687
1.694
1.746
1.778

d

=2

dy

0.467 1.896
0559 1,777
0.629 1.699
0697 1.641
D658 1,604
0812 1.579
0,861 1,362
0905 1.55)
0.946 1,543
0982 1.539
1.015 1.536
1.046 1.535
1.074 1.536
1100 1,537
1925 1.538
1.147 1,541
1168 1.543
1.188 1,546
1.206 1.550
1.224 1,553
1.240 1.556
1.255 1.560
1.270 1.563
1.284 1.567
1.297 1.570
1.309 1.574
1.321 1577
1.3337 1.580
1.343 1.584
1.354 1,587
1.364 1.590
1.373 1.594
1.382 1.597
1.391 1.600
1,430 1615
1.462 1.628
1.490 1.0
1,514 1.652
1.536 1,662
1.554 1.672
1.571 1.680
1.586 1,688
1.600 1.596
1.612 1.703
1.623 1,709
1.634 1.5
1.706 1760
1.748 1,789

k' =
d;

3

dy

2287
2128
208
1.928
1.864
1.816
1779
1.750
1.728
1.710
1.696
1.685
1.676
1.665%
1.664
1.660
1.656
1.654
1.652
1.651
1.650
1.650
1.650

LY )

Vm5

Kab

d

0.296
0.378
0444
0512
0574
0.632
0.685
0.734
0.779
0.820
0.859
0.894
0927
0958
0986
1012
1038
1062
1.084
1.104
1.124
1143
1160
1177
1193
1.208
1.222
1.236
1.249
1.261
1.273
1.285
1.336

13781,

1414
1.444
1.471
1.494
1.51%
1.534
1,550
1.566
1.579
1.592
1.679
1.728

dy d

dy

2.822
2.645
2.506
2.390
2.296
2,220
2,157
2,104
2.060
2,023
1.991

1.964
1.940
1.920
1,902
1.886
1.873
1.861

1.850
1.841

1.813
1.825
1.819
1.811
1.808
1.803
1.799
1.795
1.792
1.789
1.786
1.776
1.1

1.768
1.767
1.767
1.768
1770
1.772
1.774
1.776
1.778
1.780
1.802
1.820

&

0.203
0.268
0.328
0.389
0.447
0.502
0.554
0.603
0.649
0.692
0.732
0.769
0.804
0.837
0¢.868
¢.897
0.925
0.951
0.975
0.998
1.020
1.041
1.061
1.080
1.097
1.114
1
1.146
1.161
1175
1.238
1.291
1.3M
1372
1.404
1.433
1.458
1.480
1.500
1518
1.535
1.550
1.651
1.707

dy

Ka? a8

d  d o

0.230 2985 G.147
0.286 2.848 0.200
0343 2727 0251
0.398 2.624 0.304
0451 2537 0.3%
0.502 2.461 0.407
0549 2396 0456
0.595 2,339 0.502
0.637 2.290 0.547
0.677 2246 0.568
0.715 2.208 0.628
0.751 2374 0666
0.784 2344 0702
0816 2117 0733
0.845 2.093 0767
0.874 2071 0.798
0.900 2052 0.B26
0926 2034 0.B54
0950 2.018 0.879
0972 2004 0.904
0994 19N 0.927
1.015 1.979 0950
1.034 1.967 0971
1.053 1.957 0.991
1.071 +948 1.011
1.088 1.939 1.029
1.104 1.932 1.047
1120 1924 1.064
1.189 1.895 1139
1.246 1.875 1.20
1.294 1.861 1.253
1.335 1,850 1.298
1370 LB43 1,336
1401 1,837 1.369
1428 1,834 1.399
1.453 1.811 1.425
1.474 1.829 1.448
1.454 1.827 1469
1512 1.827 1.489
1.524 1.826 1.506
1.637 1.832 1.622
1.697 1.B41 1.686

dy

3.266
ERAN
2979
2 860
2757
2667
2.589
2521
2.460
2407
2360
2318
2.280
2.246
pal
2388
2,164
214
2120
2102
2085
2069
2,054
204
2029
2017
2.007
1.997
1.958
1.930
1.909
1.894
1.862
1.873
1.867
1.861
1.857
1.854
1.852
1.85¢
1.B47
1.B52

ka9
d; d.

0.327 3360
0175 36
0.222 3090
0272 2975
0321 2873
0369 2.783
0416 2704
0461 2633
0.504 2357
0.545 2514
0.584 2464
0621 2419
0.657 2379
0.691 2342
0723 2309
0753 2278
0782 2.251
oCB1D 2226
0836 2203
o8& 2161
08BF 2162
0908 2.144
0930 2127
0.951 2132
0.970 2.098
0.99¢ 2.085
1.008 2072
1.089 2022
1.156 1.986
1.212 1,959
1.260 1.939
130 1923
1,337 1910
1.369 1901
1.3%7 1893
1.422 1886
1.445 1.883
1.465 1.877
1.484 1.874
1.608 . 1.862
1.675 1.863

[ARR]
0155
0,398
0.244
0.290
0336
0.38¢
0424
0.465
0.506
0.544
0.581
0.616
0.650
0.682
0.712
0741
0.769
0.795
0821
0845
0868
089
0912
0.932
0.952
1.038
110
1170
1.222
1.266
1.305
1.339
1.369
1,396
1420
1.442
1,462
1.594
1.665

3438
3304
1184
3073
2974
2885
2.806
2.734
2670
2613
2.560
2.513
2470
241
2.3%6
2363
2.333
2.306
2281
2257
2,236
2216
2198
2,180
2,164
2149
2 088
2044
2010
1984
1.964
1.948
1.935
1.925
1916
1.909
1.903
1.898
1.877
1.874
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™

n

=t

K =12

K¥=13

K= 14

K¥als

K¥al16

k=17

=18

¥=19

=20

d;

dy

de

dy

[

dy

dy

dy

[

dy

d

dy

dy

dy

dy

dy

LA

dy

dy

dy

16
17
18
19
20
21
22
21
24
25
26
27
28
29
30
B
32
a3
34
35
36
7
38
19
49
45
50
55
60
65
70
75
80
as
90
25
100
150
200

0.098
0.138
0177
0.220
0.263
0.307
0.349
039
G431
0.470
0.508
0.544
a.578
0.612
0.643
0.674
0.703
073
0.758
0.783
0.808
0.831
0.854
0.875
0895
0,988
1.064
1.129
1.184
1.23
1.272
1.308
1.340
1.369
1.395
1.418
1.439
1.579
1.654

3.503
3azs
31265
3159
1.063
2976
2.897
2826
2761
2,702
2.64%
2.600
2.555
2515
2477
2,443
241
2.382
2,355
133
2306
2.285
2.265
2.246
2.228
2.156
2,103
2062
200
2.006
1.986
1.970
1.957
1.946
1.937
1929
1923
1.892
1.885

0.087
0123
0.160
0.200
0.240
0.281
0.322
0.362
0.400
0.438
0475
0.510
0.544
0.577
0.608
0.638
0.668
0.595
0.722
0.748
0.772
0.796
o8g
0.840
0938
1.019
1.087
1.145
1.195
1.239
1.277
Ln
1.342
1.369
1.394
1.416
1.564
1.643

3557
1441
3335
1214
34
3057
2979
2.908
2.844
2784
2730
2.680
2,634
2.592
2.553
2517
2484
2.434
2425
2.398
2,374
2.351
2329
2309
2.225
2.163
2116
2.079
2.049
2926
2.006
1.99]
1977
1.966
1.956
1.948
1.908
1.8%

0.078
0171
0.145
0182
0.220
0.259
0297
0,335
0.373
0.409
0,445
0.479
0512
0.545
0.576
0.606
0634
0.662
0.689
0.4
0.739
0.763
0.785
0887
0973
1.045
1.106
1.160
1.206
1.247
1.283
1.315
1.344
1.370
1.393
1,550
1.632

3.603
3.495
1.395
300
121
328
3053
2983
299
2.859
2.805
2.755
2.708
2.665
2.625
2,588
2.554
2.5
2492
2464
2438
293
2391
2.296
2225
2170
2127
2,093
2066
2043
2.024
2009
1.995
1.984 "
1.974
1.924
1.908

0.070
0.100
0.132
0.166
0.202
0.239
0.275
0312
0.348
0.383
0.418
0.451
0.484
0.515
0.546
0575
0.604
0.631
0657
0.683
0.707
07
0.838
0.927
1.003
1.068
1124
1172
1.215
1.253
1.287
1318
1,345
137
1.535
1.621

1642
1542
3448
3.358
3.272
3193
AL
105
2.987
2.928
2.874
2823
2,776
2.733
2,692
2.654
2619
2.586
2.555
2.526
2,499
2473
2.367
2.287
2,228
2177
2.138
2.106
2.080
2.059
2.040
2025
2.012
2,000
1.940
1.919

0063
0.091
0.120
0.153
0.185
0221
0.256
0.29
0.325
0.359
0.392
0425
0.457
0.488
0.518
0.547
0.575
0602
0.628
0.653
0.678
0.788
0.882
0.961
1.029
1,088
1.139
1.184
1.224
1.260
1.292
1.3
1.347
1.519
1.610

31676
1583
3.495
1409
37
1251
3179
N2
3.050
2,992
2937
2.887
2,840
2.796
2.754
2716
2,680
2.646
2.614
2,585
2557
2.439
2.350
2.281
2.227
2.183
2.148
2118
2.091
2.073
2,055
2.040
2,026
1.956
1931

0058
0083
.10
0143
0172
0.205
0.238
0.2n
0.305
0337
0.370
0.40
0.432
0.462
0.492
0.520
0.548
0.575
0.600
0.626
0.740
0836
a.919
0590
1.052
1.105
1.153
1.195
1.232
1.266
1.296
1.324
1.504
1.599

3.705
3619
3,535
3.454
3375
3.303
3,233
368
3107
3.050
2.996
2.946
2.899
2.854
2.813
2.774
2.738
2.703
2.671
2.641
2,512
2414
2,338
2.278
2.229
2.189
2,156
2129
2105
2.005
2.068
2051
1972
1.943

0.052
0075
0101
0.130
0160
0.19)
9222
0.254
0.286
0317
0.349
0.379
0.409
0439
04567
0.495
0.522
0.549
0.575
0.692
0.792
0877
0.951

1.016
1.072
1121

1165
1.205
1.240
1.271

1.301

1.489
1.588

Note: n = number of observations, &'

Source; This table is an cxiension of ihe onginal

with Extreme Smoll Samples or Many Regresso
Scpiember 1980, p. 1554, Reprintcd by permission of the Econoi

rs." Ecinometric

= number of explanatory variables excluding the constand term.

Durbin-Wasson table and is reproduced frum N, . Savin and K. J. White,
w, vol. 45, November 1977, pp. 198996 and as corrected
mettic Society.

“The Durbin-Watson Test far Seriat Correlation
by R W. Fasebrather, Ecomemetricn, vol. 48,

EXAMPLE 1

Fn=40andk'=4,d, =1.285and dy =
there is evidence of positive first-order seria
no evidence of positive first-order serial cor

upper limit, there is inconclusive eviden
first-order serial correlation,

1.721. If a computed d value is less than 1.285,
I correlation; if it is greater than 1.721, there is
relation; but if d lies between the lower and the
ce regarding the presence or absence of positive




T

Appendix D Srunistical Tubles 8

=1 K=i2 k=13 K= id =15 k=16 Kel1? K=18 K19 k=20

n d dy dy dy dy dy o dy dp dy d; dy a, dy dy dy d; dy dy dy

16 0698 3503 =~ - - - - — - — - — - - - — 5 - — e
17 0138 3378 0087 3557 — - — - —_ — — —_ - - - — e _— _ _
1B 0177 3265 0123 3441 0078 3603 — - - — —_ — - —_ - —_ - — 5 —
19 0220 3359 0160 3335 O.4F) 3496 0.070 3.642 — - - _ - - - - - — - =
20 0263 3063 0200 3.234 0.145 3.395 0100 3.542 0.063 3.676 — — - — - - - - = —
21 0307 2976 0240 3141 0.182 3300 0.132 3.448 0.091 3583 0058 3.705 . - - - —_ - — _—

22 0349 2897 G281 3.057 0.220 3211 0966 3.358 0420 3495 0083 3619 0.052 3731 — - - — —_ —
23 0391 2826 0322 2979 0259 3.128 0.202 3.272 0153 3.409 0110 3535 0076 3650 0048 3753 w _ — -
24 0431 2761 0362 2908 0297 3.053 0239 3193 0.186 3327 041 3.454 0101 3.577 0.070 3678 0.044 31773 - —
25 0470 2702 0400 2.844 (.335 2983 0275 3.119 0.221 3251 0.172 3376 0330 3.4%4 0094 3604 D065 3.702 0.041 3.790
26 0308 2649 0438 2784 0373 2919 0.112 2.051 0.256 379 0.205 3.303 0.160 3420 0.120 3.531 0087 3632 0060 3724
27 0544 2600 0475 2730 0409 2.859 0348 2.987 0.29} 372 0238 3233 0991 3349 0349 3460 0112 3563 0081 1658
28 0578 2555 0510 2680 0.445 2805 0.383 2928 0 325 3050 021 3468 0222 3.283 0.178 3192 0,938 3495 0.104 3.592
39 0612 2515 0544 2634 0479 2755 0.8 2.874 0.359 2992 0.305 3.107 0.254 3.219 0208 3327 0.156 3431 0.129 3528
O 30 0643 2477 0577 2592 0512 2708 0.451 2.823 0.392 2937 0337 3.050 0286 3.160 0.238 3266 0.195 3.368 0156 3.465
31 0674 2443 0608 2.553 0,545 2.665 0484 2.776 0425 2887 0.370 2996 0.317 3103 0.269 3208 0224 3309 0.183 3.406
32 0703 24%1 0638 2517 0.576 2625 0515 2711 0.457 2.840 0.401 2946 0349 3050 0299 3.153 0.253 3252 0211 3.348
33 0731 2382 0658 2484 0606 2.588 0.546 2692 0488 2796 0432 2899 0.372 3.000 0.329 3.100 0.283 3198 0.239 3.293
34 0758 2355 0695 2454 0634 2554 0.575 2.654 0.518 2754 0462 2854 0409 2954 0359 3051 0 312 347 0257 3.240
35 0783 2330 0722 2425 0662 2521 0.604 2.619 03547 2716 0492 2811 0439 2910 0388 3005 0 MO 3099 0.295 3190
O 36 0808 2306 0748 2398 0.689 2492 0631 2.586 0575 2680 0.520 2774 0467 2B68 0.417 2961 0369 3053 0.323 3142
37 0B31 2285 0772 2373 0714 2464 0.657 2.555 0.602 2.646 0.548 2.738 0495 2829 0445 2920 0 97 1009 0351 3097
38 0854 2265 0.796 2351 0.739 2438 0683 2526 0.628 2614 0.575 2,703 0522 2.792 0472 2880 0 424 2968 0.378 3.054
39 0875 2246 0BI9 2329 0763 2413 0.707 2499 0.653 2585 0.600 2.671 03549 2.757 0499 2843 0451 2929 0404 3.013
40 0896 2.228 0.B40 2309 0.785 2391 0.731 2.473 0678 2.557 0.626 2641 0.575 2724 0525 2808 0477 2892 0,430 2.974
45 0988 2156 0938 2225 0.887 2296 0838 2.367 0.788 2439 0.740 2512 0692 2586 0444 2659 0598 2731 0.553 2807
50 1.064 2303 1.019 2163 0.973 2225 0927 2287 0.882 2350 0.836 2.414 0792 2479 0747 2.544 0.703 2610 0660 2.675
55 1.12% 2062 1.087 2116 1,045 2170 1.003 2225 0961 2281 0.919 2338 0B77 2396 0836 2434 0795 2312 0.754 2571
68 184 2031 1.145 2079 1106 2127 1068 2.177 1.029 2227 0990 2278 0951 2330 00912 2382 0874 2433 0.836 2487
65 1231 2006 1.195 2,049 1.160 2093 1.124 2.138 1.088 2183 1.052 2229 1.0t6 2276 0580 2323 0944 2377 0908 2419
70 1.272 1986 1.239 2026 1.206 2066 1.472 2106 1.1 39 2148 1105 2.189 1.072 2232 1.018 2275 1005 2318 0971 2.362
75 1.308 1970 1.277 2006 1.247 2043 1.215 2080 1.184 2118 1,053 2156 1.121 2,195 1.080 2235 1058 2275 1.027 2315
80 1.340 1.957 1.311 1.991 1,283 202 1.253 2.059 1.224 2.093 1195 2429 1165 2165 1.136 22061 1 106 2238 1.076 2.275
B 1.369 1946 1.342 1.977 1315 2009 1287 2.040 1.260 2073 1232 2105 1.205 2139 1.177 2172 1149 2206 1021 224
90 1.395 1.937 1.369 1.966 1.344 1.995 1.318 2.025 1| 292 2.055 1.266 2085 1.240 2156 1.213 2148 1187 2179 1.160 2.211
95 1.418 1.929 1.3%94 1.956 1.370 1984 1.345 2.012 1321 2,040 1.296 2068 1,271 2.097 1.247 2 126 1.222 21356 197 2186
I 100 1.439 1923 1.416 1.948 1.393 1974 1371 2.000 1347 2026 1.324 2053 130t 2.080 1277 2,108 1.253 2135 1.229 2164
150 1.579 1.8B92 1.564 1.908 1,550 1.924 1,535 1.940 1.519 1956 1.504 1.972 1.489 1989 1474 2006 1458 2023 1.443 2,040
200 1.654 1.885 1.643 1896 1.632 1.908 1.521 1,919 1610 1.931 1599 1,943 1.5B8 1.955 1.576 1.967 1.565 1979 1.554 199

LR

Note: n = number of observations, &' = number of explanatory variables exeleding the constant term

Seurce: This table is an extension of the original Durbin-Warson table and is reproduced from N.E Savin and K. 1. White. " The Durbin-Watson Test for Serial Correlation
with Extrerc Small Samples or Many Regressors.” Econamenicn, vol, 45, November 1977, . 1989-%6 and as corrected by R W Farcheother, Ecomonmetrica, vol 48,
September 1980, p. 1554 Reprinted by permission of the Econosmetric Society.

O

EXAMPLE 1 Fn=40andk’=4,d, =1.285anddy = 1.721.Ifa computed dvalue is less than 1.285,
there is evidence of positive first-order serial correlation; if it is greater than 1,721, there is
no evidence of positive first-order serial correlation; but if d lies between the lower and the
upper limit, there is inconclusive evidence regarding the presence or absence of positive
lirst-order serial correlation.

T ST R
PR L
AT




A (iﬁ‘f )(.J
q [
u.ww. %’-‘4’ =
v, ‘3‘% .'\5
4"’) 45

Stockholms
universitet

e

JERS,

Statistiska institutionen

Rattningsblad

Datum: 27/4-2017

Sal: Brunnsvikssalen
Tenta: Regressionsanalys
Kurs: Ekonometri

ANONYMKOD: ELEL07Y

@/Jag godkanner att min tenta far laggas ut anonymt pd hemsidan som
studentsvar,

| OBS! SKRIV AVEN PA BAKSIDAN AV SKRIVBLADEN

Markera besvarade uppgifter med kryss

LaXil‘t ?X\ ?X, k Xj’ | 6 7 8 9 Antaﬁir:l. blagt;
2|25 | 1] k5] i

[o;me C} g\ BETY;Z} Léi;‘sé:s&iin.




fgﬂ ‘
Anonymkod: £ ‘?' Bladnr; _— 7 —

Qe

SU, STATISTIK

Skrivsal:

Xy 0 . N |
@ ™ A N 3 ..f “
Jé { ] 4/ N /fy.// i
% = mlo‘w hEENEERRN ﬁ o Y |
d f/ / - / /.’V - - AN
X N MU\ NI \ I W) 1 N
N NERNEEES , SR,
NERN N NGNS N N it R |
NN D Xl TH \ D) N EN A nw \
TN WEEN YRS ADENEINGEEEN BEE)
3 i1 N - AN NI RN E NNEEEN
N NN RN SR CEEEA wixh N
NS ™ sl BN D NN N i Ll
N, SR R IINIC N
N ENEHLANER NERTUNER NS N
| I RN N 4! \ .\._ el 74# % _
zo_ﬂ ) T ‘/ e N ll(ﬂ ﬂ\.— q w Jl ’“ /. |
IS TN TS NUMIRS N
SN N D <l “ A A NYID!
_(_ b | l.(ull m,u \,_ ] _ [ \ /. e n.l/u j
8 WASER ENERSERE N\ NENEEN R EIRNT RN
N Ty NINEN AN l SR " AT
I B Sty o i : ~ A O B~ W mﬂ/ {
NNER NNARNEIR RN PNERN 12 ) N N :
NN N N Bolleh e . ZERNEE) ML AN
N NS ANEY SR BRSNS\ R
X LAl N N o -
RRELRIY NNEEL AN NEEEE\ W TRNEABNEN
//W SHMANEINEY NAEN VAR BN EST A AR ANASNIA
R N YR O 0 U 8 NN M P SN A B
NNNENENN ¥ m\_ N N ;rﬁM < W N R
fa - O ] .-.vx.r ) b i -, .
Mf/rl.x 6/. .Pdl L _7.._ — . & f = ~ _/( 3 J._
A L h NS IHEEENN Q ot I8 L S
SN T TR TR IR S
NIFTTRESSEAN . I i o EEINTEN SN NI |
NIHhERS i R N N N NILD
NE\SSL 3 / NEERENERN S ICINTCP
ST ; SRS N NN
N&bwf_ IR EAN N - AN N N )
O[T =X N . : L
) - ) b 4 V....L../ N S e




_ - A B! . N 5 -
5 Y N lDy \ ) NER INEREVEENRUERREEERE
WNRANRSEDNE VN L ,‘%o NN INARER NS 1]
SNENENAT NN T R NEESNENSNENERNCN
L WSl AN A\ J RIEAY ANE. 2 M )  § ENIES N /.r;._/./' ,f..w.u.v?!.l
_.“ﬂ_f //4, ..w..u N\ b 5 ./u # LY ﬂ..,, ﬂ; N N N . V?.N/// M i NA__ ) rﬂﬂ
1N NEENEOER BN ENENENRRNNRN VEENERENSNEEREN NENEE
ENE NIV NENEN NN N RSN ETIIA m |
ENANENENE SN EN RN E R NEENBEESE NN NENEN NEARE
Ly I 331y NENENRNES N O N NNEENENEN NN
| N ,./d__v . ,/W ﬂ,W _.V/A Nﬂ N W/ Ao i N p K : -A/JHVMV, rt..l..i _.M A4 .JIL
BNENANEN . NENENYENSYNERSEE S0 log NP RS M . N
NI EEEVBENEN RN BN ENENA UEENEVENEAERAEGIN DR
N S A N S N O B I N IENEREEECLS NN
R BN _,,ﬁb WYY EAERE R EERN AR ERN N SN WENEE
NN SN RSN R RNR PN WLBR S
EMENMUANEEDRANEEA R EEEM. VIR AVEEUIARNEER SR o
B e Y RNV NN ANEMEFIR\NEN nﬁ NaRE NN
QN TN R B X SR TN RS NN
L —t mrmﬁ HO mm____.. _ﬂ_? M,M hu _n..,..._ﬂ._rw.. -t ?& JM JJW *./ ,NM.A_...“ .,./ M 1./- /J.l,u
| . 4 R L . N Nl LY PR wRy ! o \ M|
SRS N IR SN .W. iRy SRR 1o - V)
M .. . nf e X #M_ .me _ﬁ.u ilﬂ.. zw/ .mﬂ/ ) A ,.f.m,w N ' 2 & %/.s P IR /.rv
BUNAE A SNVENFEENEN NS SARNN T I RN S A A I B
i _r.,.r..,. N il N\ fm.ﬂ.. % UI -+ // Au &ﬂ.,eaﬁ AN N\ L
BYED NN\ ISR ELANEY RN RN ENEENRNE
TINIR RS NENERYNENEVE RN SRS ENER BN AN
14 Ry N NP R KN N N NEN M N Ny
NN NEFNENERN NN Q SEESERENEANENINERNE I8 [
NN WING NS ENEN NS Y I AENEREFENEN
NESENENEEN NN NSRS N NIENEENENE:NENA NN IDNEENRN
AENEVERERENINELEN NENERECEN NERENN ~ X ) =
¢ “..r e 1&.\ .,11 w@ ﬁd AN .Zl fQ 4».#- : oy ba ___ 3 ...I\ﬂu"w Aﬁw 14 ) i
BN RS NEN NN ENENEN SN YIS JER NSRS
_ Pl § NS /? / h N /Mr nﬂu //f ﬂ/c A ___!M ™ ~ . = .,le_! | —
3 MBS ENENERE NI NSNS CEER EEEREN R
S NENENBNEGEE BN Ha RN 5 5 | 1
_ NENENENENRR N W T | NIEEE
N Sy AN ND NIy [ NI
| 4 i ) , //J h




Anonymkod: Mhﬂ nr:

Ll

ﬁ@%ﬁ*_,/]

SU, STATISTIK

Skrivsal;

f

. i \
S fcd Y| Ta . NNy ,ff B
/l_ /r ! ﬂ.ﬁu ] -, A. /@ /@ .MLA, LY
. NG SO RN NMEREAEN]
e N YEIEENA PRI — I TS NN
&N AN N A ML N K]
ha TR _ RN NENAELENEIN
| ~ L f REERY /mm R tf <N N v
N SNE T K y | At N DL NS ATNS
S J NAIIENEE o N\ NS ERN RN NG
_. INBLERY RRUENENEREND SN NEENE\NYRL ."
_ NY N | R \, Lmyf NEDNNENEAEN MEN NN
NI ) NNELRN N LoSAYL By ANERNNNMENANENEN
I..rj. L ,v«l[/ l—/ Ir J 1 .~/ % Y ._H.l\ N / A .u.
o [ |1 RGNS NN S NERENEF NI 3=
s N {8 G /fl jd. ~ Q ‘I/V =y g N
I3 SRR SEELA R Y N INN Ll AR R SUIEARNA
ol Wl NY [ Py i~ ed Y RVRY YN R SN N
WA NN N NN RN NITNERN AN R ROEAY N
ALY NEEYEEEES NI SASEVE Y N BB IBNANR NS
A" INENEN NELEEA /ﬂﬁf NP N GNERA M & T s .,w
WL ‘N A ARE ,ﬂ W CTYEA) ANANMENENENYYR
Y THEENEEENEANENES AN NENN LN N w.M
i 01 ~ $ [ 1 : N Th i} h..r N y X
A h (N Nk NENEENX e 5 Y o BN NN T R
N . Q) NS N TORR N SRS R
i P TR ASYIEAN NANBEER NSRAMAREA R
1S A N o N NN NEE NN
///..U,../ 2/ / ﬂ.J L U. %\}r .f./ // T ”N 7/w /w r.“ﬁ WI. hy ) %
NMA Y W N N HENSENNANN &/ ﬂ/ AV AN i NN
\) DN 71 D L N S NER - - A
NEVRERESRIEL X AR NEAY T (S NS,
e NI TR NN CIENE NN N NN
St o NN o~ R N ANV RN RN NN W
- T __ X 0. N %l: NN Wu_ B ™ 4 k. g : Z .Vr
/M i // (./!.. n.z.m W T R Q4 % N. ) WAJ Y M Yy ) % [~ nw 4@.—/ Vr
R R R Ny SRR S RS
NN [ N & NSRS RN NENEN RN
, NENER E NN 1y A hVYRRSERNE
I 7



o
VUS ANREN RN S
- [ ot A ) A s ly J_M P "
AT \ N CE AR % TN N/ NEENEN
5 N X MNP Nl AN B (= N N 2
SN Mrw S dY RN i} NEENEANEAN N =
AN AEEENENNRIIN A SR . NEGERNE
NN NN BT IR Y NEEENESE\! FENERNINN
. AR VRN RENNIL ’ NEEEY N Y |
RIAK - r%%ﬁ.‘ \ MY N I Py
NN R N EEN ® O INLR Ny ol 1° N NANERN] .W
NI NEENENE SR A Ny N el W N WEAY = 5
. Ul NN [ LRI \| RO 2 S *
w./ [ N - ;.Wy!;w/r ﬂﬁ TN af_ A é R & N .
NI N 5y NEN VY N INEEA ol
R N oyl | - SH K Ry oy g R il
W AN EN 3 SR ¥ 1N AV AN | L]
—+ N N <) I L b\ ;9’ N y _
S R A : {) VM RS b |
w o NERNINERN I N AN A SN
RN SN \ \ MW "
N T RS SRR el T TT N N 3
NS R INEA ~N SNEA D N |
RN oy ™Y NN NEAVELY SN kN |
. EERMRAN PN AN Ny |4 NEANEN ,ﬁ, . NN o 1
L e N ARSEN SUEINEECTHENEY f% Sl layl [0 ]
s e - PINy L1 : IRV DS AIN WY v S O A
- SNERNEEE NUKEEY B ENEBRENENENES RN RN N Iy ]
TR NERL RN . N R PNEANEEEN
| SITRY _ DTN NEANENFREREN YENEEER
R dREL RIAS NENDS RN T
1N NS NS DN NENFAYERN SN NI :
i mp u/%.c. By ,//. N ™~ Tl N 4@ nﬂn A} Qy Y /,L .ﬂ
R AL Sl i \ SENERELENEAE R NTGNEAN
N NS NN R N . |
A = NIIENIIEREEE NN N YN B
AN N Lall W b N | 1
; ) RN .M u/w W % Jj i
o~ [ )
;/T// b N e ¥ \ﬁ ~ m t




Anonymkod: ég’)@ ‘-ngad nr: —5 -

LG

SU, STATISTIK

]
Skrivsal:

D7, cont.

TSI O o
NMENE-NMERN N N ~
N ,% ~ | Nz NExE S IR Y]
RSENERENREN! - u NN N
/M AV /a - N 0_ \ /4 3 N /I’ . [ |
INESR NIRRT NAN] L SEURN N AR
h y ...|....P.I /41 \ 1 \ d)... Fetl g f/ ﬂ/d/.r
nﬂu ..ﬂ/wil/ ///U/ // L, T = REEAN QY /w /@ - /J )
uu/ | /& N N /: . N . 7,4 IN
ASEAN | VIR N RCR NEATIE
BN W MVW N\ I MWL N LT TN TN
Y ﬂm N / S o ~ 3 / ? E = —
:.%. |pﬂ ?JI. _f/ Wy 1ﬂ‘ ﬂﬂ J.f L nLV /ﬁ ,4.1. R ,1 /1/ M
A\ bﬂ 1) I N NENECARYVYEEN NI P T
\1// . ) N %«W //.M 2 N uﬁ. é : /,M < 4_, . ; 4
= B /w, /// w1 S ﬂ,.u ! A N 4 ._
1// . : N 4@1 /% w /wrv %) a) d f// ! !
. 1//~ 1 S h N R NN \ N w,.“ ol “
NANBUEENEENERLST NENEENETR ST
, Jf/ N ~ NN NENENLZ
NENEAEENS R TN R NIRRT
AM N\ . /71 ﬂ " ~ Ny A JM. M“ m..,“ N MM J.r,“ %
RN x SRR TR i
i . i b\ /- e AN N
- L_.r /-7 n.....,/J An o by h\w < N :.
. N 3 S LTI TR o
NRREAN NENEAE KBRS VBN ¢
¥l .m/ d \ ™ ™ @ ~ s ) N B ~y
WEHEBRARAERNEN o [ NN | G NER N
TNSSEN TR Sl NS S BN |
N | | "~ SN L M N N /L“Df
L e 1 I /m /W d | ﬂn T /€ /M, nu.m._ _
o ™, mdr \ - SN ﬂr_u h\ M ﬂ,ﬁv NN d _
v v N ﬁﬂ I /,M N N ™ Nl
TR ANEBN NEECSUBNNIIENES g N
! TSTS ZEENE RN I
\ N A ~ - /.v. AN el [N & ,& I
lm?). n P N N NEANUERE NN
ﬂ N b - m s m




: t o) ™
A _A/yr., N fﬂ.\ AL e\ k ‘ kY \ N
B TR SN NEE'D S YEN . NEAEN
N AN N % R 3 RSN N A
ECEELEN BRI SEENEN IR N S ThD
o VRN N TN ISNNL L A= NI , N NH N
& NEAEANNEURENNEE NEUAL NN N NI I '3 NENEE-S
N1 n T YIS 18 [N RENMRANENATE W 4 \N BV
% N g Ty N NI S A N NN
BUEEEEAA N EAENEEN NEVERR RENENNNEN A N
YN TN NS RN NEAESENAIEENIAY N
ENEELCRVANEYEENEN Wl Ry T IR e NEEN I
._/ng A,Z % M ﬂ ) n@ ,#, \ ,/b 5N ,.VA A : N A ) : |
ENERYENENENES SRR ENEET NENENENELNE 1
ELEENENEN N EAEEYED ) N ‘ NERNEVENENNEBWEEN NV
ENEEFERE NI RN N 4] NENRNENERNEREED ANEL 2NN
s ST Y el IR Q Nﬁ /w I 144 ../_ N ™ Z i t : ..I.n.l.. m
BN AR UL A Yy I A 2 N AN N NG R NEAVERER VSN
| RIES NENNEERRNVEAENY A SRNENEE RN N
KNI SCTVT TS T RGN N LIS INESHENENRYRNEENED NS\
M NESENENEE IR SEVEAF NN NEMENEAN NT TN T T TN
ENEENEIENENED ANE NENERANR . o N O N O I B RS N |
L & 1 Bl O 4 TR N LN N (TR S S N CS AL 1'S I Bl B X YO N .. In 1
RN AN NEBNENENEURNEA N NELNERN w1 Bl g
i aﬁ RN /./.m Ww JI m.(/ ./M ” .,.MH Pl N ».Nm p y A /‘Or R ~ .’.
i N NMENEBR AP ERMENEN ANNEBENENEREMERR NI VNN
N ORI LA TR TN IPSN SENEEANERNA AN SR L B TPV
N N = AL YENEEN . NENE
_ S % NN T > LA X \ ~ s a 19 I - % —\Q /I.r Y ‘fL ! |
EBNERNRANENENEFNEEIDNENENBENNEE RSN S, 2SN J LN N
T TR NI NP TSNS T8 N8| N ARNEERERN VIR
S INEEEN w1 NS NENEREN 4D NN R
RNEENEARNENER MENENENRENEYENENNNEN AEEREE NN
| NERRNENEA NN N W N S ERNENERLE N
~ W NN PN N R SR LY SN AN EENE N N A
B NN NN SR NI e SRy NS R
N ENEENEREN ST ]y N W REREW ANERERERNE
AWy AR IENENTRENEN A ¥ N . RS - i
RNERNNNENENENL NN | hELVECENEN ANEE! |
P N IS i< SEIBVEENUEERENESENEN N9 AEEEL
| SIM | T ) AT




ELE -oor¥ P
Bladnr: _ — 7 ™

Anonymkod:

€L

SU, STATISTIK

’
Skrivsal:

T

-

&

2

™
. i
, S -
1ﬂ ,”W Oc LT
AR ./J. N NS | %)
i N R W Y N NIRS .au
W INT D [ RT [N N N
5\ \ N /_ / V.,..a .7
\ DR NS TIANTITINTR T
.z/. JJ M \J /,”.../ ™~ 2 Z T.//__ D
\ LY} N RN Y .
N\ [ N G 1 EHRRNEN i N
N iy JENENER T RS TS
[ s ’/ ] : -ﬂf/- N A s 1//// MA; & | ,./._1-
NEh= (Y NORL N s ) MEAVTIANENG W N AF ST B
s AN NEEENESS o MENENEL RSN
BEENENNE) ol T NNENEEE d HIERIEN) R
NS ENEE N A NINEOS — NENED f U.M
7.@ " ﬁo .b.n. MIM / Y N IP Jny C .r__..f/_f o) 76‘ 5 ~ t/w RN z
/IV /,(4 ‘ .ﬂw /,/ . ; n7 ;m“ /w. RN W« AN uA ‘
N EENERVA YRR D N ANELHIELENE Y
NI N N ohRY NN N A N N

N RN R TR N TR MR E YRR R
Wﬂ& n mu”/ < h )) .,ud/z NJ/ R X f./../ B N b@ /M L.

S J ~N - Y
o B e e B
N N , oh Y Y SN gy NEAENEELRN A
SNSRI RTINS ELIENENEN

o N L) M ~ . ks N ~
N TN (B AN N A O S ENRES
e ANIFRY SIS NN R ERAENIEEN - ) , N[
RIHTNENNEX NELERNRENPENRCERENERS N N NI
ﬂ///_ * IR N IR M N N Ny [ Q T
LY D 1! N %o N [ T Ny LGN h
iy &%&/v e £ N I MM N A =
AN 1= AR N ~ .\ . N \ VI
N jHH N W X S 3 NN BN
| (N SRS |9 NN N N Y -+
| NP 2N AN N NEREER]
HM R I I m,/f ol 00l O W =~ N N NN du”r
| l 5 B




r / _
LN BN ~EEEN
4 : 3 TPz O
; az Lo N INEIS BED! N
] KEY N ® NN MR
A o DY 8l 1 _ - AR N
N 0y Y NEE ' N YN 3 DI
: :.r /.1 ﬁ |._ | W | % ulm R
i 7 M L~ m.u _. 4 | | rJuV P A1) .FH /r- #A
| e ) 1 A W . AN . b DN |-
LY \~r NS N ih SN x| N IR
LY NI N S ok . LR N Y
3 i & 15 +/ ~ ,2 /\.d .u,r ..J_;( d /_r -!G \ _
—- RBEA ) . Y | NS [ | AIBYN
; AN f \ A - - | N /./ N _M Ed
1 I % 3 4 ~ Y - L Z -
L] N -~ _ NN - f NI i I
RN INNNEEECNE 3 i SR S
- NN %. W) ;, A _ _V.J A A : Ay ﬂ_..a.
B N _ NEYEP _ h (L) ANIEN
] T e Y TR Y AEEVENNMENE Iy | A N
_ % S ﬁm.u e LT N sl /..U _“V./w ,..f;y \.r//ﬂnl;/ o —t _, l_r
_ ! A YR MERSRNERRNFEN WK ¥ SIS
: 1] =~ 9/ \V 1 ﬁ 3 . 1 4 N Ha 4..:.H xz .fu
R NI SO L 3 I T TR
_ U o TS R _ i s N 1IN
bt I I+ L1 o | PSR P v NN LN
_Il i 'SR . N Y WENIN HEM in L QO iR %ﬁm
EEREES NNSEEN IS | NI | b ST
N A NERNNIER LN . ISR ~ { )
NI N TN L TTRN IS LN R MENL RN
1 S Nl TN AR PR , AN ALEN IR
| N N - » TIVMNN D Ny D) A~
IERNINEN IR Rl )8 N | ! W N [ ¥
m/ N 1.4” ks % i h) _ ﬂl; /? ) S ] Ml./_. 4
TN NN N Y 1A TN X N ] AN 4
TERNIRNEN) N N RGN N N Feh A E) Ui K
TNITRS | ™ N S SRR AT
R - T ~N/ | P —t—— | lll.w. m .!.fd_. ! ,_mu
P _ - . . | ” S |
e : “ A % % % =¥ 5V|r|

N Vil lagd page




—

\

Blad nr;

ENXL -OY

Anonymkod:

Uf.

SU, STATISTIK

Skrivsal:

e L S : il Az
| I nu_rJ 111/4 u_/ ”/1 W... _—.l.“m__ / ‘J/u T nN..
N IR N . B
.ﬂ-?.- - Hd: ﬁ&- _ 4 k. m“u’ Y
N \ o %
3 e Y ) h A N b/ b h 1
Sl + Kol BT INS Y R I o | gl 1 .;%% N
/. b u e £ ﬂM .__nw “/;% e - nm xu— \.r.// auf ﬁﬂ.rm
+ il ly LAY WY N VIR R NS AN
.JW 1 . I\ ._W ..N.//rﬂa ﬁfv.m Mm 7//.“. \ .)p W
& <, ol
R TN A R RTINS
i I N , D.IWZV N N NEERNENENEND
AN . NNERD NN S
$ Y _ﬂhq Arra M% % VW 4 :.,,._., 4//.. . uﬂw . ,..erx Vw Wm_
] Ny \I:/ - : _./._ x { IS l%ar
o 1y Qy /M ...U;., e NN EENN ,M.‘ NS
Ln N1 i = G =l g nﬂ/- e b
P S [ : 1 :
A,...u.uu _ln...r/ + _— Wm /aw .wﬁfwv /ru z.a_\/ A .ﬂ..a/. o o4
IR R T NN
o v A i ) " N , al 1N 5
) A \ \__ﬂ\ 5 N hy T > o N Y iyt
B 1IN N NEEEEA PSS
| 1 A — A, A, o N . \ _‘m 5.4.3 .T L) ] u.ut
._ D R .w 1. ’ ,.J I IS ~ wyil ' NM_ ~ R .w.., 1
B AL T3 I T TS I TN R 1
W .\.LJJ N - i | N UWI Tae /I.A. ng h . \W ﬂﬂw N éw :uﬂw //&
LY e = .‘.. Q 4 P .w.r; i L Y ., .ur .
“,W.ﬂ : 1 /rﬁ.../w /Irt z@pll LN 'h ﬂm B l_w.i Vra ra M
- ' 4 ™ by o Ko, o0 t_r b .r.L
|...”’..Ill.| u\_ \ _ b . M dr - W/.M_ lmr = 1 .r&.ldl.nf ”-VA 1/ h qﬁ 4
Y - ~ J _ — ™ ‘/ o i I_A, . l?r
C__ .// {%H\r../.v -;qu =) m‘u:p LT - lr/ ) ﬁ*__ 2 /r ﬂ..
i M, LY \ i g, " e -.ah ﬂ| j é < ” . -
0y J B W N i AN RN N e LNV /
K T4 - ] ! { i wBEN R
Q N fbrz “ ¢ ) T ,,% u_,..._ 1N { /M_ =
-~ o ™ q. | i | ™
R ™ mﬂa rLf.LJ ns _\ h r._/ LN
\ NS i 8 L ‘ . S K/,, Tk
B - SN TTRIS D




)

(Y

&

N

..L n...///,_‘, /CJ_, . N . m N |

o R h . | e - N AL | |
N NEEERNENEN =~ SN |

Mo N NENEERY INEAS / Ml N

: . N VNS P W T Ty Lo (A hy
ey 1R N DENGNEE A N TN T T 1ty ~

b M/A - N .Ww { A\ N . g d/.— i w/w h /.ﬂ - .‘..w‘ “w, e e i
RNEYE AN NENEYLNERCENGA NEAIREEEN = nSLH I

N [ NENHERENEREN WAMNS NEERE RN o QY A N

RV NN RS NEER VMR NN B
LY ._ SRR N T AN IFENEREKIEN NEMAXNEEBEN
LA /A N RN A RN 0 I T L TN N

T IR ANENFUR Y LR RSP SEN SRR,
AN | RENEAR AR TN 'EENAVINAN MO |

N i N NN [ NENEEENEN NEEST - N
AR NI NIRRT N § A NELI RN
SR T N RN NN NN W T~ N
A MR AERRNEA NEEEA IR ERIRN S Yo
/w_w_ﬁf AEEEARNEN NELRN , T NN i
WY R ] N S N \NENENEE <) A L el Y
el Bl s NN . AN ~ N N el LTS
NG AR\ NI ISEESRERENENRAREER = L]

ot i NELEERENEN o W ] NV N Sl S | NN Y
N ECENREENENENENEN N R N A iNe LR YRR
REREN YA NESENENEN NENERNEN ol L1 X B RN

i Y NEAED A INERENER NENENENRN TURNELERED:
e N SR T TR Y NSRS TSI S AR N
BENEYE RRANENENENN Na A, [ 1 1 N RS NN NPl N

P e NN ER BN MENERN AENENEEEN R TN |
RENE RNl ANERLER N ENUERENE NN AT ANANURNE
S ERER REAREAERE 7 NP=UR Jos N LY . NEEXE
Wy WY TR P NEANEENE IR R SN Ny
S A I [ A U E N R T PSS N S T T T

AN T NN RR S Y NIRRT ST

TINCROITR N NELEREERN BN REENREN R gl
T RNR T L NS VENRE BRI TR ENE SENENE A <
SENBUES SEERLINE B EE bLE = S X
p NN NN N Vs — ; g 10

RN , N ) TR P LR b |




Statistiska institutionen

Rattningsblad

Datum: 27/4-2017

Sal: Brunansvikssalen L&

Tenta: Regressionsanalys

Kurs: Ekonometri

ANONYMKOD:

ERKL-000€

Jag godkénner att min tenta far 15

studentsvar.

Stockholms
universitet

ggas ut anonymt pa hemsidan som

OBS! SKRIV AVEN PA BAKSIDAN AV SKRIVBLADEN |

Markera besvarade uppgifter med kryss

AR in i
1MW 2010818

L



SU, STATISTIK

Skrivsal: v (7 Anonymkod:Mg Blad nr: _@‘
2 | ] I I [ B ]
E V - N al ' M -_
7 L el AT KRV TO T 1FIU .
. TNy It STt ) A3
R 7ANE | ZSS [ SHOSY [0 Por
41 K=« VFHIT L : !
s , 7 ISTHY OB
AUALMAAMAGN '
B T N AT S[3o5Y / (AD-
Adyulid R = R )1'[’5?‘8'021‘7’ 20+T)
. { / - : T
& - L’l' fi Oz [ ll 4
(ENEFNEN2Y Y =WAVTAV
l)rs 3 D 35’ o e - .
= 10 K1=4, 887 \/]
[ [ A
\ P N n 4 AFAY
T - = y
) 4 '52’ = Q| (nohe aHTUL Iyzstd | l/
R T TAF Tt eiid o A& o [ AT o0 Wt © "
g /T 3
Uil [ F A % NN WAV AR LA
""" i U, eNVSTELINRVSEL M /7
A 1 ﬁﬁ/" "/i Z ATV ' /fnfé.
:".-"-2? s ‘f"b! 'I—Lﬂé { /
11 AL ) = 6l
0,111 i s
.y / £.12 F
A= AL = Hip L1 AR | andl o L e
o i R IR
W2 ol o oY £S5 Shet A ] i
NP4 / e i
il o WY.7/9
8y
WIC
HENEEEEEEEEEE) I INEEEENN -
T T N




[ 11

LT
N0 B NEENE
=~y SO _ o
! — = k. ] ey i 2 _ |
| “ iy v +— !
m | A3 L
— ! “ i i - o] 1
| ] W_ i u ) § m _l _ i |
 N—T J.ﬂ “ . L . | - “ _
i \ e
ko " Aa M..l Ac\.. m 1 ]
| 1 | Q. = [
L - X !
! m ~ _
; ' N !
1 R oy
= -,._rm._L WNM N ~ T ~T | ~ 1 1 , |
”. = 3 T M k‘ ; fﬁ g A =~ '?U & « ﬂ_.*f Iﬂ i ! |
e = S A L | =
=T L.u,,,,._.r e D A S N— b | YU/ i BmEE
£ : s i\ J H < N :
e A ._A e F -t ) Lo M= i
|-_| N _ Ab N A ) ¥ —Lo ° T ]
j E— <y i < - M i | . )
i ~ v “M Rl B W N . * — __ A
m. (%Y r = . I hY - N _
| 5 = N M 3 o ] Se w
! | ;af.. } & = AM / — .Jl | k —
ol LS 3 R A ERES ™ |l 4]
- EEES ‘ T Ty F .
- : S AT 13 £
0 L LR 1 imlESHES =¥ < Lt
m.. | | 3 = o' ” _
BEERERSEER] 3 L AL o AM =
”u .r i T EY ﬂ : .h..l . D.. a 3 R ¢ Y\ A Il
- i |.-\..-.V| !l.ll ‘M - & u—\nw Aﬂb D = A -Ih‘.ll..l.l. N b/ S M
| ) ) T n — = ;
_.IJ|r- a1 lflld..\. U Aﬂ. . S f |
EEY R + | _J .
n i ; i i . .
| i -
TR ~) o]
I 1 | Y i ]
_.....mlm.wf - | _ F...IHI _l = ]
f —~ - i
Iy _,.qlm flr :
[ .. _ . . !




SU, STATISTIK P
Skrivsal: U b .el’mcn_lymkod:é,&cg-'S Blad nr: ‘@‘

FAl| I | ! ]
U [! WEENN l ~ 75
4T Vi ST HA X AL DA, U
P LI / g { / g 8 / 1 [ L.
. I ! . y ) 4 K=+49
T i | eyt 50 W UAMALS (oA (Ml s dlign )
'l' " 2l g i A :m
Tl | et X e SISREY. AN 7P
L e | hidedonis o Mt e Ak
Fal " Lo : 4 L ] r "
" ngV&ML LA L ity 7124 ﬂmf
i / , I qQ. \
.]ag’mrulm it ¢ A T xR
| T Hrt e % . u
i\ ! 2 l{l' . 'y |l e
.97 8 ] WL St B ~ '
) F pe ) _
19 N 7MJMW WLO&&Z [a {— 9&7)/14 /4 ‘L&/ MU&M ﬁ{@r JM.
1 |\ 7H A == Al L
(£ss SSoCT 14 '
P - 7 K ALl 4 : =l }
2 LESS| L ot TR s oy
V4 e
A A=) EUNCEWaL
X
SN PWREY &KbY NI/ = N
- = Ay il ¥}
lfé“a!‘ﬂ’ < /':ilf’ 7 $ .{ W, 3 . \
I ' " (._ } ’jz — ‘1,‘{'7 /f Vé)
2l el P ! 2] ’ ’ -
,&N@ A /g0 [ TTHAH




SU, STATISTIK

Skrivsal: U (7

Anonymkod: wozglad nr: ‘@

Gy

31 T3 Pan) 4 .r AL " AL
I 8P Ve SRR ?
g [
= L‘ AN MU lif
= RAIM Si'?d(/
\
\ £l J . / ) / 4
/ = M ¥ WA b AN I, t A LR
“ [l & [ 4 t
Sl ' l
4] VST s A
= - - m— = VN, 5 4 i ’/ g u"Lﬁ
F g / 3 ! [ & 1 l ~J / \ / [~
==§ ] L |
R P i o =K R
' ) P ’ i I 3 \
£ SN-EEY. AR Ra ] SRR
v ] i i ¥ L’
’ To [yt | Me| axsiwmnstign | Tial / P 1
/ i ) e
v [S¢L] )
{
i - I n
Hin 1 ,/“a "; é,‘ sl IB{ "/ K ’—( .
| “ | N M"’ [
: N 7 L4 P [d
H]A (ﬂ o) 4// z = l T ; [/
7 \-'/
) A ,
nd 4/ 4 o, =] g ba b
) gl o ' M T HS =55 50
A DT LALTAT Lt 4
1 ,Sél,( LA )
f 5 R-a f 2 —(l"t.f/ é‘-. 047
‘h\ el ﬁ'L_ ’Jlj:(/. y; ‘}' 4 “f
el L IALNT 4 W hen { A D ) o
Eilisl ¥ g L‘«’ . i Rl _ A0
. — \ , _D AN L i ]} MW LN /S T ey 3 Ml § ad -
[{I_hp i Tn L] r.ﬂ A / f / é - o
. & .I AN S . 0’ - i, 1
[N I M‘ﬁ% | | ! I |




[ D ”

. ' = N P ) T -
R | ) N |

£ = N Sy L\ |
5 w1 1 %° NENIE"IEEF R 2 L

: A..au _ S ] ...a ] m.v & I

R Naa - ,miw.pM SR 3
[t T A \.ll/ u oy L 3 .

l ) < = N \ o)

S ENEERE SRS % ]
RPN | B |
R R R R e S |

YR N L\ 4w |
] TR RELBNK = .m

B -3 | N UK PR Ve

ey IM = -~ ~ 1N sy -
for—t——] Dol o ..Wv.kl 4o~ \ _
TN RS = 3%

L | <) ”ﬂ Fa % = m
xR > ” )R S| (L™ |-
L T R3S NS . T
" ~ R 3 STy .

" i .._A.w. P M lm m W J/“- __...._..._... lrml_. -.m
| 15 N ] = - L=
|“|m.f.ﬂ#| I.W L KN .Il.” s N Jil L ||_.

T~ EEEEERRER G ~ 1
1 _m! m uv.l.n.ﬂr T W -2 Py B L
BEED ) = 6 TS| S NER
s n_wmhr... IEy » 1Y rWWf‘ﬂ . ™ \

EARNEERE 123 = .l w X :

J...#h...ll \MO i~ 1 ..rﬂv R i % :

B ..”l........”- ot - S w q =) e w I B
. | 4 |
e Py

é.)




SU, STATISTIK
Skrivsal: () ( 2

Anonymkod:if'O_OZ{ Blad nr: @

U ; fg_ % "'\\ .\,
9 8 . Iyt A = |
P T N U A A K R
N YN : :
:‘4\"“ \\M ' X E Ty
g;\ WLDs a,u/lclwq e
AL ' 2
L(,: = % 4+ IL‘.’i/ N |+ Olo ) + 4 Yy
b T T T iwrsied ek, =X
I 4 )
{ ' uoz_ciwwi,
oy & 2. 4 A 1,
IR Y TX T TR %nmv‘x i/ H
= /Ué / o L},iD YN E'L 7] AL 52,3 (a
-
X)) =LY, Ee]
0% 40N
», ri A z -.'? oy A \ 14
(eltdolfid X s n (T T 3 X {2Z) AN 2\PV/;
XYy :
71] 1A
WY hd;
- u)fZC
T T T
TS 0 S e A . o ! _____
.! =__.WJ_ :_ | =




5
D M = ) .
S s D |
; i !
N Ak <
3
{4 ™
N Rk
N : SR
= B
.wﬂ . b <
- / o
I P X |
0 ~ ~
N
’ o
{ -u ™ i
m n.....lll_\ \ »

i

N

Ednidbvin

-

'l

L

\
Wi

T Fr T
{: d).'ll.

e




SU, STATISTIK

Skrivsal: U (7

Anonymkod: E_KKLO:LS Blad nr: @

i T
/ ’L' -J'/ — I -
fpaudi ST Ry, NE N 7 |
f VAR AL - 1
yan) My y.l / f)
1 = ) - .
SAELAIEI AREV. PR S /RISDRLUR L
{ A
h J P o \ M1
[l] f = L4 r 4 ™ C"q ) |
SN AR, AAEN T LT .
. / \ T4t S, 51 €. =52
\.{_, J _’Z N '/ AL (=
. /
RN Gt A AR
' ! ‘1
Z (4’ l ’l s / I )
/] (| N
4 7i 0 v = 3R ()
_ . , | | ' i
G CEmEN S
: : ' ] f A
(tgpis 11 7w U b hrased T 1k ﬂE’,Q‘
b '/ - lé‘.: W"/WM
ANMEEYZ D) I S
Nomn B . ¢ — | =
l < [y .- -
_____ =2 T X 4
‘:,_’ /] o \ AL A \4 o A \ -
CAXA X P T I & Y R
p ’ =T ~> :-ff-}zf
< (K a =~ | X +( "_) : | |
y \ / M| e " . 2 Y e o’ 1™ ) 3
s = A K EY =IO FN (T e
l / T ( |
== L - | i
HEEEJIN ] R Pkl 1y T
LLLp A bl and | R O wnbiasy /L I
i —-’—L-“E“E:IM' fu i E | .' Ilﬁ.g-.



SU, STATISTIK

Skrivsal: () C? Anonymkod: MLS’ Blad nr: @_
E ‘1.1 E 1 =
A f S
) T Y LR E AL T 77 4 m
/ J I r \ 1 h
™ A t n I~ -
4 E R 24 =1 KL
AL ik c
/L . " A .-l f r] o
Palre | W oo I Chdag el ®
f
b yl / . i h A
) AR Y I e depind ¢ varakte
O ORI Sl LR K| iorbidal
. /A h LA
VX | WG Wk
Lt 7 —
c) I‘/A/‘%& T ig [4 AN 7N 24Yv%, wEoYV,
Sk s Uinbhaiee Timg WL
AU [ Falhe T [Lott ot mrvielalary | s
:
= T et e Co v, Ol
\ o 4 { ™ 2 IRy
T e W N ) = pg L
VM| | A o WA T e X B
g Aru h;t?
T We Yawmod A BT
b i EENNEN L1
1 I J
widet i) ! R i trdav i /) , blf
A |
Ll d_ AV 7D : :
| il S S R OO WO S ki /
e AR i VLY,
| | /|4
- | -
RO S, ! o .




