Example 1

The 1991 General Social Survey asked
respondents: Do you have in your home any puns
or revolvers?” 393 mdividuals rephed “Yes™ and
583 mdividuals replhied “No". Estimate the
population proportion p of US. citieens who keep
fircarms at home.

The estimate for the proportion of U.S. citizens

who keep firearms would be
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A 95% CI for the population proportion p & piven
by

0.403(1 — 0403
0.403 + 1.95\/ { — ) _ (0,372, 0.434)

Example 3

The following table from the 1991 General Social
Survey cross-classifles respondents by their gender
and their belief in an afterlife

Baliaf
{yender Yes No or Undecided Total
Female 435 147 hR2
Male 378 134 09
o 4345 K i
f = R = (.74T, g = £00 = (LT3T, g1 — p= = 0.01

(0.747)(1 — 0.747) | (0.737)(1 — 0.737)
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= 0027
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The 95%'% Cl margin of error is 00052, Conelusion?

Example 2

Physicians” Health Study Research Group at Harvard
Medical School investigatad the relationship betwesn
aspirin use and Myocardial Infarction (heart attacks).
A Five-year double-blind randomized study was
conducted. Every other day physicians took either
one aspirin or one placebo.

MI
Group Yo Mo Total
Placebo 189 10845 11,034
Aspirin 104 10,933 11,037
184 . 14 -
g1 = 11034 =017, gh = 1,037 = 0L.0Y, pf—p2 = (LO003

A 95 CI for py — pz is given by

(DLO17)(0.053)  (0.008)(0.991)
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— (0008 + 0.0033)

Brief Review of Significance Tests
Proof by Contradiction in Math and Logic
1. Do some reasoning

2. Always assume the opposite of what we are
trying to prove

3. If we reason to a contradiction, we conclude
that our amsumpbion could not posably be
troe.

How about Statistics?

The same strategy 1= used. We want to use data
to provide evidence for a hypothess, Le., the
alternative hypothesis Hy.

1. Assume the hypothesis is not true, 16,
assnme the mull hypothesis Hy 1= true

2. Show that the null hypothese Hp s very
unlikely to be true based on the observed
data (by wing a test statistic).



Rejection and Acceptance

1. If we do not “Reject Hp" should we say that

we “Accept Hy"7 It = better to we
termmnology ke “Fail to Reject Hy sice Hy
may not be true but there 130t enough

evidence m the data for such a conclusion.

. A common convention 15 to reject Ho if the

Povalue = 05

. What 1f we pet & P-value shghtly larper than
our threshold, e.gr. & P-valoe = 67 Ths 1=
why we mwe the above terminology.
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Analysis of Two-Way Tables

1. We contime our study of methods for

analyzing categorical data.
. We learned methods for statistical imference

about proportions i one-sample and

two-sample settings.

. We now study how to compare two or more
populations when the response vanahle has

two or more possible values.

Review of some basic inference deas

. For both hypothesis testing and confldence
intervals, the key is to think about the
distribution of the random process whose
outcome we have just observed.

2. Nead to wse information about variability, ie.,
the 51 of the random variable whose values we
ohserve.

4. In hypothesis testing, we see how far away our
observation is from what we would expect under
the null hypothesis Hy, with “how far™ being
expressed as a multiple of the SI) {or the
SE).

4. For Confldence Intervals, we add or subtract
somme multiple of the SI) (or SE)

Conversion of these multiples into probabilistic
measures of strength of evidence | P-values,
confidence intarvals) i done with the appropriate
distributions: Normal Distribution, &
distribution, ete...
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Two-way Tables

E.p. Cross-classfication of a sample of 980
Americans by gender and party affiliation (data
from the 1991 General Social Survey)

rows: Party (DLLR) eofumns: Gender (M, F)
F M Total

D X9 1656 444

I ™ 47 120
24 x5 191 416
Total 577 403 980

What 1= the total number of female Demoerats

the sample?
What 1= the total number of males m the sample?
What 15 the total sample siee?



Motation

F M Total
D 2r 1656 444
I AT 120
R 225 191 416
Total 577 403 980
Party affihation = Row Variable
Gender = Colomn Variable

Fach combmation of values of two vanables = call

What 11 the total number of cells 0 the above
tahle?

Marginal Distribution

The distribution of a single variable in a two-way
table & called the marginal distribution.
F M Total
I 2857 168% 45.3%
| 7AW 4.8% 12.2%
R 23.0% 195% 425%
Total 53.9% J41.1% 100.0%%

What is the marginal distribution of Party affiliation?

D= 45.3%

I=12.2%
R=42.5%%

What is the marginal distribution of Gender?

F= 58.9%
M=41.1"%

11

Jomt Distribution

F M  Total
I 2 165 444
I T3 AT 124
R 225 191 416
Total 577 403 980
A two-way table with proportions (or percentages)
describes the joint distribution of the two variables.
Each eell gives the proportion of the total sample size.
F i Total
B 285 16.8% 453K
I T A% 4.8'% 12.2%
R 230% 195% 42.5%
Total BBO% JA41.1% 100.0%
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Conditional Distribution

The detnbution of one vanable after we condition
on the value of the other vanable 1n a two way
table i called the conditional distribution.
F M Total

D 2 166 444

I ™ AT 120

R 25 191 416

Total 577 4k 980

What 15 the distnbution of party afilation for

females 1n our sample of 9807 (condition on
Gender=F)

D=2 _ 48 64%

I-_;;:;E_ 12.6%
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