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7 — Joint Hypothesis Tests

e Recap
e Confidence sets 5 NX G ;W\?,: "w\—‘—



Exercise

Coefficients:
Estimate Std. Error t value Pr{(>|t]|)

(Intercept) -0.6246 0.4660 -1.340 0.182

x1 0.2161 0.1723  1.255  0.211<_ D

X2 -0.1092 0.1153 -0.946 0.345C >

X3 2.9384 0.1092 26.914 <2e-16 ***

Signif. codes: 0 “**%' 0.001 “**' 0.01 “*’ 0.05 ‘.’ 0.1 * ' 1

Residual standard error: 6.575 on 196 degrees of freedom
Multiple R-squared: 0.7921, Adjusted R-squared: 0.7889
F-statistic: 248.9 on 3 and 196 DF, p-value: < 2.2e-16
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a) Calculate the 95% CI for by b, % I.9¢xs.e.(bs)
b) Calculate the 95% CI for b,
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Null hypothesis
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Confidence set for b; & b2: reject the null!

0.4

0.2
|

p2
0.0

-0.2
"

0.4
/;
\

-0.5 0.0 0.5 1.0
b1

e the idea of confidence sets reinforces the idea that individual #-
tests can’t be used for joint hypotheses
e confidence sets aren’t used in practice (in econometrics)



Aside: the overall F-test

A good idea might be to test if all of the variables are garbage:

Ho: fi=pa=...=p=0
Ha: at least one £ 0
e the intercept is not tested wlw nod /é’ =0 7 2 lc

e this “overall F-test” is usually reported by your econometric
software
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Coefficients:
Estimate Std. Error t value Pr(z|t])

(Intercept) -0.6246 0.4660 -1.340 0.182
)_(_]_. 0.2161 0.1723 1.255 0.211
X2 -0.1092 0.1153 -0.946 0.345
X3 2.9384 0.1092 26.914 <2e—16
<§T§E;;T_Eodes: Q0 f#x%%? Q0,001 “*=' 0.01L **” 0,05 *." 0.1 ‘_j~;ii:>
S —_— .
rFk"L

Residual standard error:‘ELEZS on 196 degrees of freedom

Multiple R-squared: 0.7921, Adjusted R-squared: 0.7889

F-statistic:(248.9)on 3 and 196 DF, p-value: < 2.2e-16
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Now we know what all of this R output means.




Model selection/building

e We will typically be interested in studying the marginal effects
of a few variables
¢ Other variables are included to avoid OVB
e So, estimate several “candidate” models — maybe start big
@ Use judgement >
e Use t-tests/F-tests to select among models
* Don’t just try to maximize R?
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Presenting results

Now that we have lots of variables in our models, and several

different estimated models, we should present our results in tables,

and include:

e dependent variable
e estimated regression coefficients

¥

e standard errors Se.(b)

e significance codes (e.g-@

e measures of fit R*/¢*

/

e relevant F-stats (if any)

Lxependent variable: Fivee, 7= 1728,

b

Eegressor Model (13 Model (2) Model (3)
Iimercept 2027 2246% 17515
(18,711 [H.49) (G.58]
Lol Size Thfeer v b TALEEE
(2.24) (24015) (244)
Weaterfronr 121p20 %+ 114,204 12404
[15.54) (1544 [15.33)
Age 0,13 REL EINEL
{ERE] HEAR HEAR
Taml Valuz MW EE% L e fhif e
[(ALTH] [RURL] (AL
Inew.Construct 45 gqhen 3, 10k RV
(7.30) (7.28) (7.14)
Lentral.Alr DysEE EAT g 9.05*;
(3.48) (347 (3.39)
Tuel 3 BRI
(1213 ><
Tuel4 =138
15020 X
head -li.45% -1i.583* -I0LE5Y
(1,191 (.17 [4.16)
hzard LA -4 B
1232 (4.41) (4404
sewer? 485
(1712 x
sewerd i
b (170K x
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Coellicient is slatistically signilicont at the 3% (), 1% %), and (.
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