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4 Testing Hypotheses about a Single Linear Combination of the
Parameter

Consider

log(wage) = By + P1jc + Byuniv + 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 8, = 5. — if the refyyns fom 1 wmove yeavs of edvcation ot a Juniov College
is the same as thot of the Univcv.sf‘ty

Ho : p1=p2 = Ho: B-p, =0
aaainsi'
Ha : ?l‘#p:. = Ha:p-p, #0

2 tails Jest

veject reject
— —_—

* avea = Sianificant level
2

%t = QQA,-f:z 23—0 —> we Ccompute this t-statistic and compair with the crihical valve
5e.(8,-8.)

wheve /f-e-(?‘u‘?z) = ‘m

not very straight = j\""(é\')* Var (8,) - 2C0v(§, , 6?-)

forwavd to colovlate

~ we v a variable tranCormation trick



68 6. Multiple Regression Analysis (Inference)

another possible hypothesis test (one-tailed alternative)

Ho: §, =P, > Ho: p,-p,=0

Ha: §<B. = Ha:p-p,<0

« Itis assyme that p, would not be more than p, (return to a 2-year college would never be more thawn
&) return to university education )

t = (B- By) =0

veject se(3-5,)

\

5 Computing p-Values for t-Tests

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

) £(1
1-+ailed
veject
—_—
\ This shaded aveq in the vgjection
- is the p-valve
t= -8
se. Bj
2-hailed @
veject

Total avea Gom 2 sides

NN

T
t = compvted | t- ﬁg-fs
se. B

e p-value : P(|T| > |t|)
T= t-distribvted vandom variable with df = n-k-1
t-: compufed t- statistic
~ p-valve = pvbability that a vandom T valve will be greater
(in the || fevm) than owr t-statistic in the Ho hsﬁvg



In class exercise
Consider the multiple vegvession model , assume MLR 1-6 are satisfied.
Y= Bot PaXpt BX, + PaXs tU
You would like to test the Ho: B,-3p, =1
Ha: Otherwise is tvve

1) write the T-statistic for Testing Ho

t= 31— 3@:)"1

s (8- 38,

2) Define 3| = f-38, = Ho:6=1
Ha: 6,41
t=_8 =1 —> we need OUY vegvession to have 6 in if
s. (8) So, STATA or 0L estimator will avtowatically give & and se. 6,

Now, 8, = 8, + 3p:
or By = 6+3p,
Sobstitute in the main vegvession and get
Y= Pot (O+3p2) X, + PoXy + B3Xs+ U
Pot B.K + 3B X, + PeXa + f3Xs+ U
Bot 8% + 8, (Ka+3X)) + gyX3 + U
% Now, the explanatory variables ave gaing o be X, X,+3x, , and X3

- we can calcvlote t= 8,-1
s.e. 8,
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Example 1: Ho:f(3; >0, H,:f3; <0, (HN:V\A%VQ
(1), f(2) 2 - table

~» P-valve = What shaded be the sighiﬂcawf [evel
given the cvitical valve of -235
% find the shaded avea

t=-2.35

05-0.493 = 0.003
N\

\\\\\\\\\

suppose the calculated 5 = —2.75
LDJ ts = 3& -8

v se. gJ:-
e From the z-table, the value -2.75 corresponds to area = 0g.003

T,2

e Thus, p-value = 0.003

e Would we reject Hj if we use the significance level = 5%? fes
R RULE : we veject Ho if p-valve < Significant level
Example 2: Hy: 3; = a;, H,:(3; # aj, (va\lé

£(1) 4 - tople
veject re)ected
_—
t=-21% t=219

N AN
suppose the calculated t; = —2.18

e Would we reject Hj if we use the significance level = 5%
Yes, veject Ho because the avea is less than 0.05

or p-vale <0.05
6 Confidence Intervals (CI)

e Confidence Intervales for the POPULATION PARAMETER (§3;)
L »The range of valve that would captvre

e A 95% ClI of 3, is given by the twe Bj of a qs7 change
fr)

\ r Q.) eC'f
e
Total avea = 5/

\\\\\\\\\ L= Bjtgxse(f)

' en el ¢ is te Q%5 percentile in Hhe - distribution
with n-k-1 df

v
want to know exqc'l'lj heve
S0 G =93.5/



Inference ~ Hypothesis testing about *p"" the true paameter
wage = Bo+ pedic + pexper +... +U
we want to test” hypotheses about the tve tmpact (p) of each x variable (education experience )
on the dependent vaviable (Y)

BUT. We don't know what the twe pave. So, we vse B(estimator) and se. () to fest the hypotheses

f(g)
1) Test is § = same number
j 0 ~ Xjh
veject ,eJed eg. B;= Xj has no impact on Y
B;=1 ~ 1unit® in X comespond o 1 unit ¢ jn ¥
= t- tes‘l’
$i-8 ~ tae
-P a hypofhesned s.e. 9,;
eX. p=0 ov p=1, efc.
fin
veject reject
-
S\ NN
Q= AE!'_ 8; T
s.e. é.)

Significant level = tofal area in the wgjection region

€(T)

57 57 are = "':25 + Suppose, we calculate = ass. d.f. 100
et t-statistic = fi-g = 2.06
area = 05- 0.4%03 8
= 0.019% . \SUPPOSC we ave ’testins . Ho : pJ =0
NN Ha: gj#o  2-tailed test
t=2.00 T= B8 R

se.g; < p-valve = tofal shaded aveq

P-valve =

significant level when we will veject the Ho ov prob that we will reject Ho
2(05- 0.4803)

= 0.03%
* If p-valve < significant level = reject Ho
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Example 1: 95% CI

The asz T for B = (§;-206-se.(§5), B+ 200 se(§5))

&\\\\\\T

=2.06 2.0b

valve of a3.5th percentile
in the tzs distribution

Example 2: 99% CI

()

What pcﬁle? 0.5
Or aveq 1- 0.005 = 0.995

E\\\\\\\T

areq = 1% =

0.01 = 0.005
2 2

The 997 CL for f = [B;-2353-se.(8), B + 2399 se(fy)]

F-test motivation
= U want v the test the significance of a grovp of hypotheses (multiple hypotheses)
Grade,)c = Po + Bybimes_fiont + p, % bimes_back + p, hows_ study + p, past_6Pa
+ Pg gender + u
Ho: seat position doesn't have impact on &P
$=0 and p,=0 > B,=P, =0
Ha: seat position matters
Bi*0 and p,#0 O B,#0 and p,=0 7] af least one of the gy, g, #0
pr=0 and p,#0



