
11.  2

Notation

Assuptions

Test-Stat ist ic

alterhatively

S E  =

g=1-p

Hyp. Test to the difference between

Tho proportions

P, EPe are pop. proportions

P. ips are sample proportions

X, I Xe are number of successin cach sample respetly

n. f la are sample sizer

1. both samples must be SiRS,
2. each population must be 20)

times larger, or more, than The sauple.

3. There are two categories in each
sample

4. each sample has 10 success fail,.

? pooled proportion =

?  S E

X , + X 2

)

(p.
z  =

1 )  -  0

S E

n u l l :
no  d i f f .

combined
successes

combined
samples



assumptions for inference And the Conditions That Support or Override Them

Proportions (z)

? One sample
1. Individuals are independent.
2. Sample is sufficiently large.

Two Groups Assump tases
1. Groups are independent.
2. Data in each group are independent.

1 1 . 2  H T  t e s t s  f o r  d i f f e r e n c e  b e t w e e n

propor t ions
1. SRS and i < 10% of the population.
2. Successes and failures each ? 10.

Ecr i t i ca l  va lue
i f i ca t ions1. (Think about how the data were collected.)

2. Both are SRSs and n < 10% of populations

3. Both samples are sufficiently large.
OR random allocation.

3. Successes and failures each ? 10 for both groups.

Means (t) each population is 20 times as large as its sample
? One Sample (df = n - 1)

1. Individuals are independent.
2. Population has a Normal model. 1. SRS and n < 10% of the population.

2. Histogram is unimodal and symmetric.*
? Matched pairs (df = n - 1)

1. Data are matched.
2. Individuals are independent. 1. (Think about the design.)

2. SRS and n < 10% OR random allocation.3. Population of differences is Normal.
3. Histogram of differences is unimodal and symmetric.*

? Two independent samples (df from technology) or n>30
1. Groups are independent.

1. (Think about the design.)
2. Data in each group are independent. 2. SRSs and n < 10% OR random allocation.
3. Both populations are Normal. 3. Both histograms are unimodal and symmetric.*

or both n>30Distributions/Association (x)

? Goodness of fit (df = # of cells - 1; one variable, one sample compared with population model)
1. Data are counts. 1. (Are they?)
2. Data in sample are independent. 2. SRS and n < 10% of the population.
3. Sample is sufficiently large. 3. All expected counts ? 5.

? Homogeneity [df = (r - 1)(c - 1); many groups compared on one variable]
1. Data are counts. 1. (Are they?)
2. Data in groups are independent. 2. SRSs and n < 10% OR random allocation.
3. Groups are sufficiently large. 3. All expected counts ? 5.

? Independence [df = (r - 1)(c - 1); sample from one population classified on two variables]
1. Data are counts. 1. (Are they?)
2. Data are independent. 2. SRSs and n < 10% of the population.
3. Sample is sufficiently large. 3. All expected counts ? 5.

Regression (t, df = n - 2)
? Association of each quantitative variable (B = 0?)

1. Form of relationship is linear. 1. Scatterplot looks approximately linear.
2. Errors are independent. 2. No apparent pattern in residuals plot.
3. Variability of errors is constant. 3. Residuals plot has consistent spread.
4. Errors have a Normal model. 4. Histogram of residuals is approximately unimodal and

symmetric, or Normal probability plot reasonably
straight.*

(*less critical as n increases)



Hypothesis Ho: Pi=Pa or Pr-P=0

HA : pizpe or pi<pe a pizpa
two left right
tail tail tail

EX Are older, mose experienced workers, less likely
to use computes at work US. youngs workers?

Gen. Social Surey Shows a 259 of 350 worker

In the 25-40 yr. use computes to do their work

popt ? 384 uf 500 wrkers

in the 41-65 yo wied computer to do their wack
popuse x=0.05

Test to see if younger worked use computes mor

freguently than older workers

preliminary observations

1, = 259350 = 0.74 young

= 384 =0.768 old
500

Pr-Pa is - 0.028



Do younger workers use computrs more than older
Data from our survey workers?

Souples i z e use a compuls
0 25-40 y0 4,= 350 x,=259
@ 4 1 - 6 5 y °  n 2 = 5 0 0 x2=384

STEP O: Cal 2-pop proportions
6 )  ?  S R S  e a c h

? N, >20 n.
?  N 2 7 2 0 1 2
? Two categories
? 10 successes
?  1 0  f a i l u r e s

proportion
P,= 259/350 = 0.740
72=384/500 = 0.768

? assumed
? if we expand scope
o if we expand scope
? "use" us "not use"

2 5 9 > 1 0 ;  3 8 4 7 1 0
350-259-710; 500-384710

259 + 384 = 0.7565
350 + 500 proporta

(b)STEP 1: (a) Ho: P, =Pa
HA: P.>Pa

youngold Right-Tail lest



TABLE A-3

Degrees of
F reedom

7

9

1 0

1 1

1 2

1 3

1 4
1 5
16

1 7
1 8
1 9
2 0

2 1

2 2
2 3
2 4
2 5
2 6

2 7
2 8
2 9
3 0
3 1
3 2

3 4
3 6

3 8
4 0
4 5

5 0
55

6 0
65
7 0
7 5
8 0

9 0

1 0 0
2 0 0
3 0 0
4 0 0

5 0 0
7 5 0

1 0 0 0
2000

L a r g e

H I T  Z p a p  -  p r o p o r t i o n s  ( z - t a b l e  )
t Distribution: Critical t Values

our example is anArea in One Tail
0.005 0.01 0.025

t e s t  c a s e w i t h

2=0.05) 0.10

0.01

63 .657
9 . 9 2 5
5 .841

4 . 6 0 4
4 .032

3 .707
3 . 4 9 9
3 . 3 5 5

3 . 2 5 0
3 . 1 6 9
3 . 1 0 6

3 . 0 5 5
3.012

2 .977
2 .947

2 .921
2 . 8 9 8
2 .878
2.861
2.845

2.831

2.819
2.807
2 .797
2 .787
2 .779
2.771
2.763
2 .756
2 .750
2.744

2 .738
2 . 7 2 8

2 .719
2 .712
2 .704
2.690
2.678
2.668
2.660
2.654

2.648
2.643

2.639

2 .632
2 .626
2.601

2 .592
2 .588
2 .586
2 .582

2 .581
2 .578
2 .576

0 . 0 2

A r e a  i n  T w o  T a i l s
0 . 0 5

31 .821
6 . 9 6 5
4 .541

3 . 7 4 7
3 . 3 6 5
3 . 1 4 3

2 . 9 9 8
2 . 8 9 6
2 . 8 2 1

2 . 7 6 4
2 . 7 1 8

2 . 6 8 1

2 . 6 5 0

2 . 6 2 4
2 . 6 0 2
2 . 5 8 3

2.567
2 . 5 5 2
2.539
2.528

2 .518
2 .508
2.500

2 .492
2 .485

2 .479
2 .473
2 .467
2.462
2 .457
2.453
2.449
2.441

2.434
2.429
2.423
2.412
2 .403
2 .396
2 .390
2.385
2.381
2.377
2.374

2 .368

2.364
2 .345

2 .339
2 .336
2 .334
2 .331
2 .330
2 .328
2 .326

12.706

4 . 3 0 3
3 . 1 8 2
2 . 7 7 6

2.571

2 . 4 4 7
2 . 3 6 5
2 . 3 0 6

2 .262
2 . 2 2 8
2 . 2 0 1

2 .179
2 . 1 6 0
2 .145

2.131

2 . 1 2 0
2.110

2 . 1 0 1
2 . 0 9 3
2.086
2.080

2 . 0 7 4
2 . 0 6 9
2.064

2 . 0 6 0
2 . 0 5 6
2 . 0 5 2
2 . 0 4 8
2 . 0 4 5
2 . 0 4 2
2.040
2.037
2.032
2.028
2.024

2.021
2 .014
2.009

2 .004
2.000
1.997
1.994
1.992
1.990
1.987

1.984
1 .972
1 . 9 6 8
1.966

1 .965
1.963
1.962
1.961
1 . 9 6 0

0 . 1 0

6 .314

2 .920
2 .353

2 . 1 3 2

2 .015
1 .943

1 .895
1 . 8 6 0
1 .833

1 .812
1 . 7 9 6
1 .782
1 .771

1 .761
1 .753

1 .746
1.740

1 .734

1 .729
1 .725
1 .721
1 .717
1.714

1 .711
1 .708

1 .706
1 .703
1 .701
1 .699
1 .697
1 . 6 9 6
1 .694
1 .691
1 . 6 8 8
1 . 6 8 6
1 . 6 8 4

1 . 6 7 9
1 . 6 7 6
1.673
1.671
1.669
1.667
1.665
1 .664
1.662

1 .660
1.653

1.650
1.649

1 .648
1 .647
1 .646
1.646

1 .645

0 . 2 0

3 . 0 7 8
1 . 8 8 6
1.638

1 . 5 3 3

1 . 4 7 6
1 . 4 4 0
1 . 4 1 5

1.397

1 . 3 8 3
1 . 3 7 2
1 . 3 6 3
1 . 3 5 6
1.350
1.345

1.341

1.337

1 . 3 3 3
1 . 3 3 0
1.328

1 . 3 2 5
1.323

1 .321
1.319
1.318
1.316

1 .315
1.314

1 .313

1 .311
1 . 3 1 0

1 .309
1 .309
1.307

1 . 3 0 6
1.304

1 . 3 0 3
1 . 3 0 1
1.299

1.297
1 . 2 9 6

1 .295
1 .294
1 .293
1 .292
1 .291
1.290
1 .286
1.284
1.284

1.283

1 .283
1.282
1.282
1.282
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Step7: statdisk
Analysis ? hyptesting ? proportion two samples

? select pi>Pe
? Keep x=0.05 Esignificance }

? Sample 1

? Sayee 2

n ,  =  3 5 0

x , = 2 5 9

1 2 = 5 0 0
x 2 = 3 8 4

Evaluate l

Results (right tail)

Z test stat -0.93604)
P-value =0.825), this is

(ory lage since pis pe to start with and yes
We wre asked to test piT Pr, news theless

such a sample could still result

715-094 Zerit = 1.645


