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another possible hypothesis test (one-tailed alternative)
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5 Computing p-Values for t-Tests

o What is the significance level given the computed t-statistics?
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1_ 6 Confidence Intervals (CI)
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Example 1: 95% CI
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7 Testing Multiple Linear Restrictions: The F-test
Suppose the model is specified by
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‘We can use the F-test to test this type of "multiple hypotheses".
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" 8 How the Hypothesis Testing is done in Practice +;rll'mm__"g?;

1. Check the values of ¢ — statistic reported by the statistical software (i.e. STATA,
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Example : Effects of Pullution on Housing Prices

Too-q,

log(price) = By + 8, log(nox) + B, log(dist) + Byrooms + Byroom? + Bgstratio + u
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Multiple Regression Analysis : Further Issues
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dist = distance from downtown
rooms = number of rooms

stratio = average student per teacher ratio
The estimation result is given by
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3 Models with Interaction Terms

Multiple Regression Analysis : Further Issues

Consider
Y3
price = By + Bysqr ft + Bybdrms + Bysqrft x bdrms + B,bthrms +u
o XX ¥,
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price = housing price
sqrft = house size (square feet)
bdrms = number of bedrooms

bthrms = number of bathrooms
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More on the Goodness-of-Fit and Selection of Regressors
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Using adjusted R-squared to choose between non-nested models (one model is not a

subset of another).
Consider Model 1
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 Describing qualitative information
o Using a single dummy independent variable

-\ B
» Using dummy variables for multiple categories
Ly e

o Interactions involving dummy variables

e A binary dependent variable (Y variable): The linear probability model
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2 Describing Qualitative Information
o "Female" and "Married" are qualitative variable.

o We arbitarily assign a dummy variable to decribe them.

et
)
Famal e if female
amale =
" 0 otherwise (or if male)

y 1 if married
married =
0 otherwise (of if single)

A Pastial Listing of the Data In WAGELRAW
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3 Models with a single dummy independent variable §qgqe0 ™
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1 if female

Famale = {

0 otherwise (or if male)
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In this case, the 0 notation is used to highlight the interpretation of the parameters
multiplying dummy variables. In other cases, we can use any notation that is the most
convenient.
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‘ 4 It is not possible to include all of the dummy alternatives in the same
model (3 oy of Ve B an Mitvey 1w o malel)
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Model | 54.3265253 4 13.5816313 Prob > F 0.0000
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5 Using dummy variables for multiple categories

Case 1 We can use many dummy variables in the same model
Consider a model which includes 2 dgjn ny variables— female and married.
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Consider a model which includes dummy variables for each gender/marital status

combination marrmale, mare fem s singfem. o Sing hula g viek 6 w0

log(wage) = [+ dymarrmale + Symarr fem + dysing fem + Byeduc + 3,
+Bgeaper® + Bytenure + Bytenure® +u

regress lvage marruale marrfen singfem educ exper expersq temure tenarsq

Sous ss ar us Number of cbs =
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Total | 148.329751 525 28253286 Root SE = 39329
1vage s © BTl [35% Cont. Inverval]
0553572 | 3.84  0.000 .103923 3214284

0578355 | -3.43 0.001  -.311889 -.0846462

0557421 | -1.98 o0.048  -.210859 -.0008414

0066585 11.79 0.000  .0657585  .092062

0268006 .0052428 5.1 0.000 0165007 .0371005

-.0005352 .0001104  -4.85 0.000  -.0007522  -.0003183

.0290875  .006762  4.30 0.000  .0158031  .0423719

-.0005331  .0002312  -2.31 0.022  -.0009874  -.0000789

.3213781  .100009  3.21 0.001  .1249041  .5178521
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Comments:

6 8. Multiple Regression Analysis with Qualitative Information:

Case 2 We can use dummy variables to represent multiple cat
Consider the relationship between law school rankings and starti

ories of agvariable
alaries

log(salary) = B, +O5toplOBEOTIL S5 0326 M40 OFAIN60s+ 5, LSAT
+3,GPA + Bylog(libvol) + 3, log(cost) + u

where topl0, r11_25, r26_40, r41_60 would be equal to 1 when the variable rank falls
into the appropriate range.

** Rank helow 60 would be the base case.

““legress' Sa1ary’ top10”ri1 25 rZ6_ 40 r1_60"[SAT/GEA 111bvol 10080 "

s aow wamber of oof50 136
- 1.1

P R p— - o.0000

Ressauar | 17109663 127 003535163 Roaguazes = 00033

Ads R-squared = 0.8739

Toman | 10.076a10 135 .ovnstess Root wsz = L0376

Laaasy Cost. Sta.Er.  t Bitl (358 Cone. Incervall

J owsuze  ossaz 10.07 0000 awer eassae

Viamewss ossosa1 1205 o000 ase2ew sees7

U 21s0sm osesnz soa 0000 210483 3477571

i2sm Lo 6.ae 0000 12606 230402

e LM@,\N—/‘ t |V.osoms owseis 17 o006 -beceeis ouzsse
v | 13083 Lomene 10 0.1 -.0aiz2 2525908

s ren\niy libver | Lomsszz ozess 2. 0.013 o3z 1287824
" DOGQ oo | omemes o oe o oz owsas
(A any cons | 8.363103 .assT4 1076 0.000  7.481081  9.245125
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