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1 Basic Concepts of Hypothesis Testing

Exercise 1.1. Suppose that you would like to investigate whether there is gender discrimination among i
workers in the US. (a) State the null and alternative hypothesis. (b) Describe the Type I and Type 1l errors. i

lot ALy bethe population mean wages of men, and let AUz be the populatiov

nean Nﬁaﬁs of wowmen.

(3\) Ho: ALy ~Ad2 =0 or =Mz ) HQ: A "ﬂzfo or M|+ 1(12 | .t
(v) Type T emor: copduding that there is discrimination &N T there isn.
TYpe T evwor: concluding that there € o Aserimm nation, but nfact thewe 1S,

2 Two-Sided Hypothesis Tests

Exercise 2.1. (Adapted from Stock & Watson, Exercise 3_13) Data on fifth-grade test scores (reading
and mathematics) for 420 school districts in California yield ¥ = 646.2 and standard deviation sy = 19.5.

(a) At the 5% significance level, can we reject the hypothesis that the mean test score in the population is
6507 Carry out the test using a ¢-statistic. | et ALt aenote the Pe.[)u bov! mean test score

step I* o= 5% (g ven )

Step Z- Ho ' i =650

H: 4t # 650

Stop 3¢ t-Stat = 6462 -650 _ T35 . — 4
P — 2.5 /ﬁ“lo 0954

step4: twosided crneal value 1§

step 5= |t-etat| = 4 7146 !rei‘ed: Hu.‘

(b) Carry out the .lsa,me test as in part (a) but using a p-value.
Step 4 t» 3° Same as avove
step 4 P-value = 2 P(2 7 |tstl) = 1- P(Z > 4) O

8&?5: P-—-Value < ©.,05 ﬂ

Note that we gt the Sawme tonclusion as Parl; (a) .




(c) Without doing any calculation, is 650 contained in the 96% confidence interval for the population mean
test score? Explain why or why not.

G50 will nt be (ovtamed 1 the QsTe €1 because as we fourd
w part 6) ard B), we rejed Mo that eSO

(d) Calculate the 95% confidence interval for the mean test score in the population, and verify your answer
in part (c).

T 1196 SE(F) = 646.2 1 196 (0:457) = (644,648) —» we note that
6o is not ovtaned W this  wterval.

When districts were divided into districts with small classes (< 20 students per teacher) and large classes
(> 20 students per teacher), the following results were found:

Class Size Ave. Score Standard Deviation n

Small 657.4 19.4_ 238
Large 650.0 17.9 182

(e) At the 10% significance level, can we reject the null hypothesis that the mean test scores across the two
groups is egual? (For practice, solve this problem using t-statistic, p-value, and confidence interval).

T-Stalishic: o
Step \: A ® \o%
Step2: o AL -Aly O ’Swhew A, (8 the POP-Mmean Score of swnall class

R -z #0 Ay ® the pop.wmean Score of large class

5@ 2 k-stal = (@5#1"‘5"*69)""0 _ —q_.:-’,

e

2738 182
Stf.f’q: critical Jalue = .64 . o
Step S ll-}.o‘}\ > .64 B @ut Ho‘ ® 0% $|3n\4~cance

P-vale : . :
-—‘—;’Vq\ue : 2-P(2 >4) x 0 [ rejeck “"I il Bl

confidence ntenval:
/ | ' L ~
7.4 ¥ 1496 (I.QB)-% (3.8.\3-'1, 10.9868) & 0 & not in the Q0% (I
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