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4  Testing Hypotheses about a Single Linear Combination of the
Parameter

Consider

log(wage) = By + [1jc + Pyuniv + Byexper +u

where jc = number of years attending a two-year college
univ = number of years at a four-year college
exp er = months in the workforce.

We want to test whether 3, = 8,. —~® if the vetums from 1 mqQre YEQr of
: = B -p = ' ' ' same
oo $,° P, * Mol Py =0 edytion ot a Junior Callege 1S the
as that of the ynjversity.

agaist
Ha' Pt o # HO fumf #0
2 - tiled test
fr), f(2)
reject reyect
areq = Sianificant leve]
% 2
Z T,2
A A we Compute this
£ = (Br-B.) -0 o~ t-stutistic and
s.e.<f§4- £ compare with the

critical valye

A A
where S.€. (P - B2) =J m

- N — A
‘jv@) +V0r('§,) -ZCov(p,,pz)

not very straight forward to calculate .
~ \e (e 0 variable transformation trick ~p S€e noves
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another possible hypothesis test (one-tailed alternative)
o' By= B,  Hei p,-p, =0
Hoo B1< bk » Hat B,- B, <0

oft ic assumed that B, would not be more than B (returns fo 4 2-yewr college would
hever be more thah returns fo yniversity eduCation

f(T)
( Py -By) - 0
reject - ﬁz "
$.€. (B - )
Z 5 T ¥ Then , o to the
e = sy level QX"H\ nole.

5 Computing p-Values for t-Tests

I What is the significance level given the computed t-statistics?

1- +ojled M
iy This shaded qrea
2> in the rejection
, Tegion 1S the p-volve
N
2-tailed 0 b= fi- fd
S.e. p:
rejed' rejed PJ .
Jotal qreq from 2 stdes
A
- Computed t = Bj- K
-_—x
I pvalue : P("T" > ") S€. By

T = t- distribuied random varigble with d.f. = n-k -1
£ = compyted & - Stafistic.

~p p-Volue = prokakility thet a random T vajve
will be Qreater Cin the || term)
than our © i the Ho test.



ln - class exercise
Cansigey  the muttiple regression. model 4 4ssume MLR 1-6 Qre sthstied.
y F>o + F”nxm + ﬁzxz ¥ Bz;xa U
YOU wiuld IIkQ {'0 1’951' '\'hQ Ho . P'\ -3 @7_ =
Hy @ Ofherwise is true
T wyite the 1-stafistic for testing H,
N
k- ‘-Bq'38')) -1
Se(ﬁ1’3@
] . AN ] |
) Define 0,= B35 2 M 021, Hyt 6,1
t- AQ, -1 % We need oyr reqression to hawe 8. in it,
/ s.e.(9,) So, STATA Gr 9O,LS estimation w1ill Quhmqh'cqlly
nCONTA give §, ¥ se. 4,
NOW , §, = O, + 3)82
or B = B1+3B:.
Suk in The main regression Gnol gef
V= Bot (B 430K, + BX, + BXy + U
=Bt B+ 3BX, + szz + foX, +U
=P + O, + HOGH3X) £ PR+ U

% Now ,the efplanatory variables Ore going tobe X, X, +3K ,and X,
N

« We con calculote t = Ba~g
5.6. 8

1
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Example 1: Hy: 3, #0, H,:3; <0, df=140." 2-toble

F F@) 0§ p-value = what Should ke the significant level ,
given the crifical value of -2.%5 o?

% find the Shaded area !

rejed
=35

0.5-0.49%
=0.00%

T2
suppoge the calculated t; = $2.75
0.05 ’

oy o = (Bi-)
ti ’ X.e.('p})

I From the z-table, the value -2.75 corresponds to area =

I Thus, p-value = 0. 003

I Would we reject Hj if we use the significance level = 5%?_ yes
£ RULE | We reject Ho i p-value< sig. level

Example 2: Hy: ;= a;, H,:B3;%a;, df=18 ~p uSe t - table
(N

vgject ¢— | s reject
-2.1% 2+,1%

et -

suppose the calculated® ty = $2.18

I From the t-table, the value -2.18 corresponds to area = 0 01 +“ OQS-

I Would we reject Hy if we use the significance level = 5%7?

Yos, reject W, becawse the area is legs fhan 0.05 OF p-value < 0.05

6 Confidence Intervals (CI)

I Confidence Intervales for the POPULATION PARAMETER (ﬂj)
. &——To—e The rangR 0f values that woul capiure
L 0 o 5j 1s glven by H'\Q *Ne Pd Q\' 0\ 35/ ChQIV\CQ

AN AN
L+ R *©xse.(f)

reyect £(T) reject

| | Cis the 935 percentile
in the t-distribution
with n-K-1 a.f




1nferen®  ~v Hypothesis teshing koot "B the true porameter.
wige = B, + 8,educ + f, exporience 4 .. +u

we | want ito test hypathesis| aboyt the frue impact (B)] of eqch
x Naviable |(edUc, experiehce ) an the dependent vaviakle (V)

BUT we don't khow wiat the fre B are. S, we use '@(esﬁ maer)
¥ §.2.(B) to jest the hypotheses.

£C8) ons
reject p reject 1) Tegt if B = Same numker
[ /\m‘; eq. By =0 ~p N has o impact gn V.
\ ;l/ by By= 1 7 1 unit £ in K; correspond
p =0 hyqu\r&sized Nale o Aunt £ inY
et B=0  or p:lqeﬂ,
&
£CT) 2 Lote & & How (

_reject / reject In
n Bi-Bi o~ bys
ﬂm s.e.(PJ\

AN P T
0= B - B
s.e.(ﬁi.) <-j

ared = 2x(0.5-0-4%2)

s, d.f: 100 « Suppise, We cdlaulgte a t- dafistic
Lol L) = 1xV.19% = 0.0394 = p,vql\k! A
°L epd \ 5. reject =Bi-B -0
SRRy

* SUPPOse, W Qte feSting
T A 9
A\ 0 =200 = LBich) 1

S.e. % Hn" B\\ =0 9 Hq: BJ +0
> o tailed test-
e« P-valge = fofol Shaded are

£ % pyilue < gig‘r\'rhcom& level | 5 veject H,
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Example 1: 95% CI £CT)

df =8
th
T _ value of 9265
"L.06 L0 ———> 7 percentile in the

A IN N N A

The (5(-7/ CL for B\_\ = [BJ’ZQC = SQ([&Q . %-}2(}@ z Se(m)]
Example 2: 99% CI
d.f. =25

e Wb percentile ¢ 095

or qred = 1-0.005 = 0.93S
\v area =17 =000 _q0s
| - S

T

-23%1 0 2.7%7

The M/ CL for é} = [/Ed -23%. S-Q.’B\J‘ . %1‘2.?%7,8.@,%3}



