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l Thus fa T...

= We have made an inference from a
single sample mean and proportion to a
population, using

« The sample mean (or proportion)
« The sample standard deviation
« Knowledge of the sampling
distribution for the mean (proportion)
= And it matters if the sample size is large
or small

Testing differences between
two means or proportions

T

=« The same strategy will apply for testing
differences between two means or
proportions
= With a few twists
= [f=an
. Large sample
- Small sample — poal the variance
» Proportions
- When testing H_: we nead to check if
Py =0

Testing differences between
two means or proportions

= We will also need to come up with:
» An estimator of the difference of bwo
means/proportions
» The standard error of the sampling
distribution for cur estimator
=« With two sample problems we have two
sources of variability and sampling error

= We akso must assume the samples are
independent random samples

What are independent,
random E:_amples?

« Independent samples means that each
sample and the resulting variables do not
influence the other sample

» If we sampled the same subjects at two
different times we would not hawve
independent samples

» If we sampled husband and wife, they
would not be independent

= However, we have a strategy to assess
change over time of the same subject -
paired difference test

& Deciﬂin[n_Tree for Two Means

Target ASSLUMpaons Test Statistic

Ind=gendenl ranfom samples I, umng
Lage sample siz= (ny, ny=30) sample vanano=

Hy:
wy-m=D In|:||=_-|||:En|:|H|t random samples
STi3

sampe size t, using
Populations appr. nonmal pooled varianoe
Equal variances 53




Decision Tree for two
Pmpnrtinp&

T
Testing Assumptions Test Statistic

H:p,- p, = 0 Independent random samples  z, using
Lamg= sample =z= [0y, =30 podled ==smple
Kroven thel p, = py unifer H;  proportion Py,

Hapy-p: = [I.,.In:l&pa-:letmﬂ:mmq:ﬂﬁ z
e size

Mien[lnafl]

Example Problem

= Twio groups of students were surveyed about lecture
notes

« 36 smudents in a promotional strategy class that
required the purchase of the lecture notes

« 35 smudents enrolled in a2 sakes/retailing class which
didn’t offer lecture notes

- Atd'emdn#d‘em students in both dasses

= The wiss messured on & nine point scale
o o e T vl e

Lecture Notes problem

» Class with Lecture . Class without
Notes Lecture Notes

m |'I1=EIEI m I'I==35

n :I'-_|_=B.4H m :I'1=?.m

" 51== 94 m 5=1= .99

Do the samples provide sufficent evidence to
conchude that there is a difference in mean
responsas of the two groups?

ez =.01

& Lecture Notes problem

Mull hypothesis Hg: {pypa) =7
Akternative Ho! (o) + 7 vo-tiled test
Assumptions Two independent samples, n is Large
Test Statistic © =
Rejection Region &=z = 2575

Calculation =
- gl ¢
!

7 Hy (erps) =0

Conclusion

We need to figure out the
sampling_u!:listrihutiun (=,-%)

1
= The mean of the sampling distribution
for (5,-%,)
= Will equal = (p,u,)
m = D:I
» We ususlly designate the expected
difference as Dy, under the the null
hypothesis
= Maost often we think of O, = 0; no
differance

Standard Error of the
& differerlge of two means
= The Standard Error of the difference
of two means is given as:
||L’I' ::r"
i 1||| n , Page 454

The sampling distribution of (2-2,) i
rnxn'latgar' nommal fEIF|E|I'Q?EI‘IﬂIIlE under the
Eenl:ril Limit Theorem




The Standard Error for the
difference of two means
I -

= Is based on two independent random
samples

=« We bypically use the sample estimates of
o, and o,
« Which are 5, and =;

prnblen_'l__

l The Test Statistic for our
|

ﬁ={3-¢3—;-ﬂﬂj—ﬂ
o4 200
| — 4
Va6 35

7= = (.68 — 0)/.3104 = 2.1906

Comparison of two means

N:II hypothesis  H_: (4] =0
Alternative H_ (u,4_) » 0 two-miled test
Assumptions T#o indzpandent samples, nis Large
Test Statistic 2% = = (2457 50 0L 4ES+{2.58/35)}5
Rejection Region Zag. = 2575
Caloulation z*=2.19

Conclusion 2" £ 2 e
2.19< 2575

Cannot refect Hg! (popa) =0

09%, Confidence Interval for
the Dii’ff_lj_em:e of Two Means
= (X, —X)* =, 3 3 )
(8.48-7.80) = 2, , [(.94/86) + {2.99/35)]=
6B = 2.575(.3104)
- .68 = 80

-.12 to 1.48

Maotice the 99% C.I contains the null
hypothesis value, zero

] Decision Tree for Two Means
| -

Targst ASSUMpbons Test Statistic
Intep=ndent random samples I, using
Large =ample siz= (n,, n;>300 =ample vanance
Hy:
:-::—-::==D Inde nt random samiples
Small sample size £, Using
Populations appr. nonmal pooled variance
Equal varances 5.2

What aI_J-put when n is small?

F- We will usa 3 t-test and the t
distribution
= Assurnpbions
» Both samples are approximately
normal
« The population variances are
equal

» Random samples selected
independently of =ach other




