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4 Testing Hypotheses about a Single Linear Combination of the
Parameter

Consider

log(wage) = By + Bijc + Pyuniv + fyexper + 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.
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another possible hypothesis test (one-tailed alternative)
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5 Computing p-Values for t-Tests

e What is the significance level given the computed t-statistics?
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Example 1: Ho: 8, 20, H,:[;< 6, d.f.=140. — 2 takle
(
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e From the z-table, the value -2.75 corresponds to area = 0-%0>
e Thus, p-value = 0.003

fiven= 0.05
e Would we reject Hy if we use the significance level = 5%7?
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e From the t-table, the value -2.18 corresponds to area =

e Thus, p-value = (S PWEEN 0.03—0.05

e Would we reject Hj if we use the significance level = 5%
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e A 95% CI of §, is given by The vange 6t valies that would Captuve
ky) the twe £ ak o 157 Chance

v gtk

A A
CL9#¢;4+C~ 3.0(8;)

/

C 18 tne (@3] percenrile in the
\ tolal aveo, T dsbution with k- &
%)
:’ |
1.01
. 970 !

| 415 evEnhle ‘




70 6. Multiple Regression Analysis (Inference)

Example 1: 95% CI T, 957. (1 [ov é:
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7 Testing Multiple Linear Restrictions: The F-test

Suppose the model is specified by

y = B¢+ i1+ Byxe + Byws +u
Hy : B, =0and 8, =0 —— Wantfo test if Xcond Xo 80TH have

Ra, Hy : Hpis not true NO impacx on Y

We can use the F-test to test this type of "multiple hypotheses".

B19 mode|
1. Our full model is called the "unrestricted" model (ur). Suppose it can be expressed

s U= Bo t BBkt By 4wk 13 TVUE 0F VE[RTK Ho

y =By + B1x1 + Boxo + Pyxs + ... + Brar +u

2. The model which takes out = (which we think its associated § = 0) is called the
restricted model (r).
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3. Some useful facts
O R % 7R% Dany adlifon L WUl INVEse 22 ((mprove e Fit)
< 3SR yp ¢ S9Re
ney . Howewev, we would like 1o

© By W\olud\vxg) Mve Xy the mode) 15 cevtainly pexter explau
pprove the modeh BN

POk Ko iF the uusion of edua qainolg  408S VY T

4. Other ways to calculate the F-statistics:

38R
3 FYOW\ Qa < |- E
W wove o . (R - R¥)
- (- RYwr
Ly -
n-g-)

£ We want fofest the oveval| signifitance ot wodel

Wo' BieBrsbys...0c =0 , Hatothwwniye

F: &'/k
2/ (-e)

Example: Suppose we are interested in understanding the determinant of a baseball
player’s salary.

salary = season salary  we wany fo tesy whether
years = years in major leagues Peviovwan(e s MY IMPaCck
gamesyr = games per year in the league o salavy

bavg = career batting average

hrunsyr = homeruns per year Ho: 8 saug * Fnvunsyr = Bubisyr
rbisyr = runs batted in per year

Wo: otnevwist (S we

e the unrestricted model (ur) is defined by
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Y x

. regress log salary years gamesyr bavg hrunsyr rbisyr

Source 55 df MS Number of obs = 353

F( 5, 347) = 117.06

Sse Model 308.989208 5 61.7978416 Prob > F = 0.0000
35 Residual 183.186327 347 .527914487 R-squared = 0.6278
$s . Adj R-squared = 0.6224
Total 492.175535 352 1.39822595 Root MSE = .72658
log_salary Coef. S5td. Err. t B>t [95% Conf. Interval]
years .0688626 .0121145 5.68 0.000 .0450355 .0926898

gamesyr .0125521 .0026468 4.74 0.000 .0073464 .0177578

bavg .0009786 .0011035 0.89 0.376 -.0011918 .003149

hrunsyr .0144295 .016057 0.90 0.369 -.0171518 .0460107

rbisyr .0107657 .007175 1.50 0.134 -.0033462 .0248776

_cons 11.19242 .2888229 38.75 0.000 10.62435 11.76048

when consideving eacin of the pevivmance
e the restricted model (r) is defined by % 0W0Y-0ng, none of thewy has A SQAL ficant
Y )9 MPOck ok 57,

regress log_salary years gamesyr

Source 55 df MS Number of obs = 353

F( 2, 350) = 259.32

Model 293.864058 2 146.932029 Prob > F = 0.0000
Residual 198.311477 350 .566604221 R-squared = 0.5971
Adj R-squared = 0.5948

Total 492.175535 352 1.39822595 Root MSE = .75273
log_salary Coef. Std. Err. t P>|t] [95% Conf. Interval]
years .071318 .012505 5.70 0.000 .0467236 .0959124
gamesyr .0201745 .0013429 15.02 0.000 .0175334 .0228156
_cons 11.2238 .108312 103.62 0.000 11.01078 11.43683
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