Stockholm University
Department of Statistics
Per Gésta Andersson

Econometrics 1

WRITTEN EXAMINATION
Tuesday December 4, 2018, 10 am - 3 pm

Allowed tools: Pocket caleulator

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

For the maximum number of points on each problem detailed and clear
solutions are required.

If not indicated otherwise, the disturbance terms u; in the models are sup-

posed to fulfill the usual requirements of normality, homoscedasticity and
independence.

1. (21p) Féljande datamaterial har blivit klassiskt: genomsnittspriset ¥
i dollar f6r begagnade bilar 1957 ; USA, dir X = alder (ar).
Alder (X) Genomsnittspris (Y)
2651
1943
1494
1087
765
538
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Filjande summor ir givna: 310 X, =55, S oXx2= 385,
21Yi=9682, T y2 - 15502372, 1% X,vi = 32202

(a) Skatta S-parameterna for modellen
Yi=01 + faX; +

Ar du n6jd med anpassningen av skattade modellen till data?
Vad ir forklaringsgraden R27

Vad skulle residualernas virden kunna tyda pa?
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(b)

Ett alternativ till modellen i (a) dr att (naturliga) logaritmen for
Y modelleras enligt den linjira modellen

InY; = 8] + 33X; + 4}

Skatta ) och 3,7

Lite riknehjilp: 5.2, InY, = 65.2734, 312, (1nY,)? = 133.428,
L2 XY, = 334.445

Vad ir férklaringsgraden R2? Ar det limpligt att dirckt jamfora
den med frklaringsgraden fér modellen i(a)?

Mur ser uttrycket ut for VI

Skatta E(Y,|X;) for de givna X-viirdena och jimfor med mots-
varande skattningar fér modellen i (a). Resultat? Askﬁdliggﬁr
skillnaderna i lamplig plott.

{18p) Antag att vi har brukat mita virdet pd nagon kvantitet X med
hjilp av en viss metod A som ger virdet Y. Nu har en oy miitmetod
B introducerats. T foljande tabell har vi nio méatningar med mitmetod
A och en med B.
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X Y

4.0 3.7
80 7.8
125 121
16.0 156
200 198
250 245
31.0 311
36.0 355
40.0 394
40.0 39.5

Om vi skattar en enkel linjar regressionsmodell utifran dessa data,
gar det di att hiivda att matningen med metod B verkar avvika
fran de Gvriga? (Genomfor alltsd fSrst regressionsanalysen och
skatta G-parameterna.)

Oavsett resultatet i (a) ange (utan berdkning) hur man skulle
formellt kunna testa huruvida mitmetod B avviker fran de évriga.




3. (15p)

(a) Visa analytiskt (riknemaissigt) att

rn n

X=XV - ) = DA g%

=] =1

(b} Antag att (,\'1,}’1),...,((\',‘,}',1) anvands for att OLS-skatta 3-

parameterna i en enkel linjir regressionsmodell. Hur f5randras
skattningarna (om de alls forandras} om vi i stillet anvinder oss
w (X, Vi —¢) . (XY, - c} (for nigon kind konstant c)?
Motivera bade analytiskt och grafiske.

4. (15p) Vi vill studera hur inkomst (X) paverkar konsumntion (Y) och
aven studera om vi har sisongseffekter {(kvartalsvis). Féljande skat-
tade modell erhélls for dren 2012-2017:

Yim 1204 2.31 X2 0.71Dy —0.77Dy, ~ 0.03D,,,

dir Ds;, D3, och Dy; dr indikatorvariabler fir kvartal 2, 3 och 4.
Antag X = 10.

{a) Vad ir skattade vintevirdet for Y i kvartal 17
(b) Hur tolkas skattade koeflicienten -0.71 for kvartal 27
(c) Om vi i stillet skulle ha haft en modell med indikatorvariabler fr

alla fyra kvartalen, hur skulie vi di generellt tolka koefficienten
framfor D,,?

5. (16p) Sant cller falskt? Motivering kriivs.

(a) Autokorrelation kan uppkomma om en viktig regressor inte ir
inkluderad i en linjir regressionsmodell,

(b) Om fSrutsittningarna iir giltiga (tillrickliga) for Runs-testet att
anvindas ir de ocksj giltiga for anviindning av Durbin-Watsons
test.

(c) Orsaken till forkastande av nollhypotsen i White-testet kan en-
bart bero pa heteroskedasticitet,

(d) Antag att vi har tva starkt korrelerade X-variabler i e linjér
regressionsmodell. Ett F-test kan da genomfdras, men t-test kan
bli missvisande.




fi. (15p) Fyll i de saknade virdena i filjande tabell:

Pradictor Cosf S3E Craf 7 P

Corscars (a}) K n.33 s.353

(1 1.8513 (b) 2531 8,343

X2 2.7241 2.7124 (c) 0.C32

5 = (d) R-Sq = B3.4% R-S53731j) = 23.6%

Arilysis af Yarjarca

Sourca - oF 53 M3 F P
Regrassian {e) (f) (g} th) 0.022
Residual Error 12 17.25 1.4d4d

Total (i) 134,73
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Formula sheet, Econometrics I, Fall 2018

Under the simple linear model Yi = 81+ 51X, + u,. where i, ~ N(0,0%)
and given independent pairs of observations (Y],X,),...,(Yn,,\'n), the OLS
estimalors are;

¥

= 7-3;..?

(X -X) (v, - Y)
L(Xi-X)

RSS Z(Ya—ﬁ-)"

n=2 n-

._.

o}

=2

o3 ==

o
where ¥, = 3, + 32X, and where E(:S'T) = 3, E(E;) =3 and E(5%) = ¢? and
further

3 X a
4 = ==t
(B1) nz(xi__m_ﬂ'
V(E.’) = ot e
(X -%)

= = 42 i (X'Q'-:?)l
s (n+2(x'.—f)”)

AT
e (1+n+2(x.-Y)2)

Distributional results:

hod tn-2), i=1,2
sef3;)

‘hz _ 2 o

o (:-2 ) ~ ,\'(H'-2)

Coefficient. of determination:

2 o Bss | mss_ E(%-F)
" T T55 7! Tss (Y -7)

Coetlicient of correlation:
. _T-Rw-7)
VEE =X’ T (% -7)

r




where r = £1/72

If we let V" = unV; and X! = waX,, then

“. a “‘ w[ a -~ g
Bi=uw3, 3= (-—) 3y, T = u:fcr:

Under the multiple linear regression model ¥, = 3, + B2 X+ + B X + iy,
where u, ~ N(0,0%) and given independent vectors of observations

M. X, X)L (Yo, Can,.... Xiy), the following holds for the OLS es-
timators:

rss L (vi- ?)

n-k no-k

=2
i

;'57‘ -8,
se(3,)

7 (n~k)
s

~ Hn=k), i=1,..k

~ xn-k)

The multiple coeflicient of determination:

R = ESS_ | _RSs_ Z(Y:-Vs)
T TSs T T Tss T > (v -7)°
Adjusted:
B o< . BSS/n~k)

TSS/(n-1)
Testing flg: 3 = ... 3 = 0

ESS/(k~1) ¥ (?,. S ?)2/('c - 1)
BN (-2 - by

Comnparing an "old" model with a "new" (larger):

(ESSpew — ES55,14) /number of new TeEYessors

F
RS 8new/(n — number of parameters in the now model)

(Rew — R24)/number of new IegTessors
(1 - R2_.)/(n - number of barameters in the new model)




Comparing an "unrestricted” model with a "restricted:
paring

(RSSg ~ RSSyp)/m _ (RE, - RE)/m
RSSea/in~k) U= RI ) (n—H)

where m is the number of linear constraints and k is the number of parameters
in the unrestricted model.

Variance inflation [actor:

!
VI = — e

Auxiliary regression:
L RY(k-2)
& (L-R)/(n-k+1)

where R} = R? in the regression of I, on the remaining (k - 2) regressors.

Tests of heteroscedasticity: (all test statistics are evaluated under the null hypot-
hesis of no heteroscedasticity)

White's test: Regress 47 against the & — | regressors and the squares of these.
Test statistic: n g2 *R07 X2(k - 1))

Glejser test: Regress i, | against the regressor X, (one regressor at a time)
Test statistic: {-test of the slope

Park test: Regress {ni? against the regressor {n.X;, (one regressor at g time)
Test statistic: f-test of the slope

Goldefeld Quandt test of equal variances in two separate regressions:
d

Test statistic: g;} ~ Flny ~ky,n,y - k2)

Tests of autocorrelation:

The Runs test: For £ = number of runs, where N = Ny + Ny total number of
ohservations;

2N, Vs
B(R) = .Lf:_’;;.}.

2NLNH (2N N, — )
Vi = [Afg(;vl- i)

The Durbin Watson d statistic:

g = Stea (@ = Te)?
< Zimg (B - Ty

DI




Breusch Godfrey test: Nullypothesis: Hypo=py=...=pyp=0

Test statistic: nR? from the regression of 4, on the regressors which have pro-
duced &, plus lagged 4, up to lag K.

n = the number of observations used in this regression.

The test statistic is approximately y2( i)

Akaike's information eriterion:

hin
AlC = e RSS
n
Schwartz's information citerion:
kin &
SIC = n“"RSS
n
Mallow's C,, criterion:
RSS

C, = _.“432 - — (n = 2p)

Logistic regression (logit model):

i
1+ e=(di+dXo+ +0 X

P(Y =1)

PY=1)= z"(l P = l)) =S+ G+ =G X,
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