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4 Testing Hypotheses about a Single Linear Combination of the
Parameter

Consider

log(wage) = By + Bjc + Byuniv + Byexper +u

where jc = number of years attending a two-year college X, 0»‘61 ;

Ui
univ = number of years at a four-year college 1

exp er = months in the workforce.
We want to test whether 5, = ,.

If the returns from | more years of education at a junior college is
the same as that of the university
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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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I das  eercie

Consider the multiple regression model, assume MLR -6 are satisfied
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I.  Write the T statistic for testing the null hypothesis
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\m\\keﬁ\( Example 1: Hy : 5j >0, H,: Bj < 0, 9 = “ILQHQ

wject
3

CT)J fC2) P-value = what should be the significant level, given that critical value of -2.75

08 -0003 => find shaded area

T
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suppose the calculated tBj = —2.75 |7 féj : (@}-‘B))

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

e Thus, p-value = _0 _00_3 _____ . ((0,05

e Would we reject Hj if we use the significance level = 5%7 1t
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suppose the calculated t; = —2.18
J

e From the t-table, the value -2.18 corresponds to area = 0 04 &0

e Would we reject Hj if we use the significance level = 5%7

s, rejeet o beawse fo avea 1s leg fan ¢.05. or p-valle 15 [ess than 0.05

6 Confidence Intervals (CI)

e Confidence Intervales for the POPULATION PARAMETER (§;)

o A 95% CI of j3, is given by

The range of values that would capture the true Bj at 95% chance

. fn . .
reed et 9 gy ronecdp s kms pacentle e
A - Ll
, T-dishribution with p-k-1 df.
/ :
= T
kokol area = 57 k i B e e tea 16 foble
sl confidencs  Infervol = fuaasl oomy 2

| | A 935




70 6. Multiple Regression Analysis (Inference)

Example 1: 95% CI A€ by
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We want to test the significance of a group of hypothesis (multiple hypothesis)
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7 Testing Multiple Linear Restrictions: The F-test

Suppose the model is specified by

y = Bo+ B1x1+ Pora + B33 +u
Ho : py=0and B3=0 > nont to fet: if %, and Xy both ha ng impact on Y.
Hy : Hpis not true

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

Blg mode |
1. Our full model is called the "unrestricted" model (ur). Suppose it can be expressed
as: Y= Byt PR B Ay TRy +U i troe S rejedt nyll

y = Bo+ Bix1 + Boa + Paxs + ... + 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

: y _ . .
O Rir > RY becawe ony odditionol x voul) inerease R* mprore {if). > 3R, < 58y

® By incuding more X ,the model s ceinly befter explaing.
Howerer we would like to €jet Wy the indusion of extro variables does hd-improve the madel enough

2 Frowm

4. Other ways to calculate the F-statistics:
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player’s salary.

salary = season salary

years = years in major leagues
gamesyr = games per year in the league
bavg = career batting average
hrunsyr = homeruns per year

rbisyr = runs batted in per year

e the unrestricted model (ur) is defined by

o B\mg = mabsgr : Brb’nsw: 0
Mg ¢ otherniie is frue

Example: Suppose we are interested in understanding the determinant of a baseball
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X In ML we focus  more on Odjusted R?
(Ur) . regress log salary years gamesyr bavg hrunsyr rbisyr
Source 55 df MS Number of obs = 353
F( 5, 347) = 117.06
SSQ Model 308.989208 5 61.7978416 Prob > F = 0.0000
SSRRESidual 183.186327 347 .527914487 R-squared = 0.6278 —
Adj R-squared = 0.6224
ST Total 492.175535 352 1.39822595 Root MSE = .72658
log salary Coef. S5td. Err. t B>t [95% Conf. Interval] +h6
_ Mo},
years | .0688626 .0121145 5.68 0.000 .0450355 .0926898
gamesyr § .0125521 .0026468 4.74 0.000 .0073464 .0177578 VQY(QHG
bavg 3 .0009786 .0011035 0.89 0.376 -.0011918 .003149
hrunsyr | .0144295 .016057 0.90 0.369 -.0171518 .0460107 Vﬁ f‘
rbisyr’ .0107657 .007175 1.50 0.134 -.0033462 .0248776 PM In
_cons 11.19242 .2888229 38.75 0.000 10.62435 11.76048 ﬂ%
0 ‘ h 2
s
i nvercept hlg er K
e the restricted model (r) is defined by M get
(Y) . 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

Now, our Hy and H, becomes
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N, = 4 /the numerator [joint hypathess fested
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oaf Ny=00, N, =3, 84 signifiant | e critical volue s 2.60

So, i colculated F Statistic 15 move fan 940 ten we réject nall. In fhis cose F statistic s g5
which 5 guealer than 240 Ceritical value). So we veject Hy .
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