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1. The F-test is defined &8 = (S - )/ d . The R for the unrestricted model is by definition
SSE, /(n-k-1)

R? =1-(SSE, / SST) so therefore SSE, = SST (1- R?) and likewiseSSE, = SST(1-R’). Note that SST is the

same in both the restricted and unrestricted models. Substituting these values into the definition of the F-test

2 _(SE -SSE))/q_[SSTA-R)-SSTA-R)I/q _[L-R)-A-R)l/a__ (R -R)/q
SE,/(n-k-1)  (SSTA-R)/M-k-1)  @R)/O-k-1) @ER)/a-k-1

2. The results from STATA are below. Given a null hypothesis thfit#4, the t-statistic is defined as
t= Sel(,_éa; . We are given a=1 and in the printout beloﬁ,;l.lll685&nd se ﬁl F 0.088114so
1

B -a 1111685 1

== =1.267
s(f) 0.0881146

t

There are 49 degrees of freedom in this model and the 95% critical value of a t with 49 degrees of freedom
is 2.010. In this case, we cannot reject the null the coefficient is 1.

use state_cig_data

keep if year==1988
(969 observations del et ed)

reg retail _price state_tax

Source | SS df VB Nunber of obs = 51
------------- R F( 1, 49) = 159.17
Mbdel | 3880.45446 1 3880.45446 Prob > F = 0. 0000
Residual | 1194.56711 49 24.3789206 R- squar ed = 0.7646
————————————— R e L R Adj R-squared = 0.7598
Total | 5075.02157 50 101.500431 Root MSE = 4.9375
retail _price | Coef . Std. Err. t P>| t] [ 95% Conf. Interval]
_____________ e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e m e e e e e e m e — e m = =
state_tax | 1.111685 . 0881146 12.62 0.000 . 9346125 1.288758
_cons | 98. 35109 1. 855326 53.01 0.000 94. 62267 102. 0795
test state_tax=1
(1) state tax =1
F( 1, 49) = 1.61



Prob > F = 0.2110

3. a) We are given the model= 4, + X, B, + X; B,+ X, 8,+ X, B ,+ & and the null i B;1=(1/2)3,=3Bs.
Note that B,;=p, and (1/3}:=ps S0 substitute these values in above and colleettdikms.

Y =Bt % Bt X3 2B+ X (U 3B+ X B i+ €,
=L+ (X +2x5+(1/3)X; )B,+ X, B, &

Y =Bt (%) Bt X3 Bat

where X, = X; +2X 5 +(1/3)X,4

b) The null in this case is,HB4=1- 48: - B.-2B5 SO substitute 1-H4 - B,-2B5 in for B4 and collect like term

Yi =B+ % Bt X Bt X3 Bt X B4t E

Vi =Bt X Bt X Bot X3 Bt X, (1=4B = B ;= 2B )t &

Yi = B+ (% —4Xg)B+ (Xg =X )B o+ (X5 =2 )B st Xy + &

Vi =Xy = Byt (% =A%) B+ (Xg = X,) B+ (X5 = 2X,)B st &

Vi =Bt Xy BitXg Botxs Byt

wherey” =y =X, , %, =(X; =4X4),X; = (X, =X, ), X5 = Xg— 2X,,)

4. In the simple bivariate regressign= 5, + x 3, + & we know the estimate f@ can be written as
> (5 =% =%)
B = = - but in this case;x1 or 0. There are n observations in the sampie a
> (% —%)?
i=1
n = Z)g observations for whichx1 andn, = Z(l— X )for which =0 and r+n,=n. Recall also that
i=1 i=1

n

PR >y A-x)

Y= E—andy, ==

I"I

2% > (-x)

i=1 i=1
Work with the numerator foﬁlfirst.

306K = D - I% =D YX -TE K =3 yx - n

Note thatz y. X =nYy, andy, the sample mean of y, is simply a weighted averdgy, and y, where

i=1

Nyl

y=-—Y, Y,- Therefore, the numerator can be written as
n



_ _ o n_ nn,  _nmy,-ny-npy, n(n-n)y-nny
nlyl_nl(%yl-l-%yoj_nlyl_Flyl_ nanyO_ 171 lnl p(yo_ ( )nl 1 y(
and because n = n, + n, then n, = n-n, and the numerator equals

No(— -

nlno(yl_YO)

n n n n
Now work with the denominator. Note tha} (X —=X)? =" (% =X)% = > X*=X>_X
i=1 i=1 i=1

i=1

Remember than, = »_ x and since = 1 or zero themd x> =Y % =n so
i=1 i=1 i=1
2

N oo o N _ o nf_nn-n;_n(n-n)_nn

;)ﬁ xn =n n(nl) n, N o - . and therefore
o Me(y-yw)

A= =(%%)

5. a. The confidence interval is by definiti(fb’l *t,,(t—k —1)58(/3’1). Looking at the printout,

Bl =34.78land se ([;’l )= 13.24< The regressions has n=24 k=3 and n-k-1=20. Theogpate critical

value of the t-distribution is therefore 2.086. eféfore, the 95% confidence interval is
34.78% 2.086(13.244) (7.15,62.4 Since the interval does not contain zero, weregtt the null.

,[3’1 —a

1
A _Aa = 34'781= 2.626. Since
se(f) 13.244

b. Given a null hypothesis that,ifl;=a, the t-statistic is defined as . In the problem, we are

given that a=0/3, = 34.781and se (3, )= 13.24. sof =
|t Bt,,, (n—k—1)we can reject the null th@=0.

c. With a 99% confidence level, the criticaluabf the t-distribution with 20 degrees of freedsm
2.845. In this cas¢{ K t,, (—k — 1)so we cannot reject the null.

d. Panel A contains the unrestricted model aartePB is the restricted model. The F-test is by

e _(SE -SE)/q
SE, /(n-k-1)

which is label as the MSE or mean squared resimluéthe printout (46918.9833). In this case,
SSE=938379.666, SSE1027703.99, g=2, n-k-1=20.

and note that the denominator in the f-test is Engff in the unrestricted model,

¢ - (SE -SE))/q _ (1027703.99- 938379.67)/2 o
SE, /(n-k-1) 46918.9833 '

The 95% critical value of the F-distribution withad 20 degrees of freedom is 3.49, so since

3



F< F,, we cannot reject the null hypothesis.

A sample program that generates results anldghieom this program are included on the web page.

d)

e)

a. SSE=10,978.99,2R0.1193

b. Males have 27.7 percent lower spending thamalie
a one unit increase in the BMI will increase spegdy 2.6%
a 10% increase in income will reduce spendin¢0bl)(-0.168)=-0.017 or by 1.7 percent

C. t on income is -1.57 and the 95% critical value eftttulistribution with over 3000 degrees
of freedom is 1.96 so sindé K t_,, (" —k — 1)we cannot reject the null the true parameter
is zero.

d. After running the unrestricted model, add the li

test m dwest south west

To perform the f-test. You will see the F-statiss 3.41. If the null is correct, the test
statistic is distributed as an F-distribution wattand infinite degrees of freedom and the
95% critical value is 2.60 so we can reject the. nul

e. I must admit this is a stupid question on my.p&ince you rejected the null at the 95%
level, you can also reject the null at the 80% lleve

The Rmeasures the fraction of the variation in Y exmai by the model
In this case, R1-(SSE/SST)=1-(3134.42/14370.98) = 0.782

=SSE/(n-k-1). In this case, SSE = 3134.42, n=23, ko n-k-1=25, so
=SSE/(n-k-1)=3134.42/2% 125.3

~2
£
o2
£

95% confidence interval ;é_L +t,,(n-K —1)[Se(,él)] . B:=-0.449, Se(/j’l) =0.164 and with 25
degrees of freedom and0.05, the appropriate critical value of the t-dlsition is 2.060. So

B+t ,(n—k-1)[se(3)] = -0.449+ 2.060(.164F { 0.787, 0.11 Since the 95%
confidence does not contain 0, we CAN REJECT tHehypothesis.

t= BZ / Se(/j’z) =0.668/0.323 2.06{With 25 degrees of freedom amd0.01, the appropriate

critical value of the t-distribution is 2.787 sinee |f Kt,,, ("—k — 1) at the 99% confidence
level, one CANNOT REJECT the null that=0.

£ =55 "SE)/8 gqp 367306, SSE3134.42, g=2, n-k-1225, 50
SE, /(n-k-1)




F= (S - w) /9 = (3673.06- 3134'42)/% 2.15. If the null is correct, the F-test
SSE, /(n-k-1) 3134.32/25

statistic is distributed as an F distribution watland 25 degrees of freedom. The 95% critical

value would then be 3.39 and sinee< F,, we CANNOR REJECT the null.




