
Chapter 6
Recap Sheet



· Difference of two means with both variances known
Itwo sample z inference(

What question ? Compare the average of population I and

population 2 .

Parameter of interest :
= Ye Ne

Do the data suggests equats to some value Loften 0 ?

?And what's a CI for

Assumptions :

2. Two independant random samples :

Yee , -, Ye,re for population e

Xe
,e
, , Tere for population 2

2. Each population is Normal (or samples farge enough for CLT)

3. Population standard deviations of and of are known
.

Sampling result you use : The difference of sample means

↑ - x -M( -

4 ,+
Ne ng

Test statistic (2) : For testing Ho :

Pe-Ne
=

o loften =
= 0)

Zo =

(e - xg) -

o ↳ ~10, e)
-2

Ie -

0
Ne ng

Decision rules (levet 2) :

· Two-sided He :

Ne-Ne = o

: reject if (201 3 ze-E
· Upper-tailed He : Ne-N2) o

: reject if Zolze-a
· Lower-tailed He : Ne-Nc) o

: reject ifto ? za

Confidence interval for :

(Xe - x2) +
we-r2

Ex : Two formulations ,
known of = 02 = 8 min

, me = ng = 20

Sample means : = Ift
, xg = 122 .

Test Ho :

Ne-Ne =
0 vs He : Ne Ne

at 2 = 0. 05 .

SE =

82
+ 82

= 3.577 . 20 =
122 - 22f

= 2 .
52

20 20 3.577

Upper-tailed :
compare to ze-0.05

=
2 .645 <2 .52 -> reject Ho

Formulation I has a larger mean drying time.
C 195% ) = 9 = 1 .

96 + 3 .577 = [1 .
99

,
16 .

02I minutes



· Difference of two means with unknown but equal
variances (pooted two-sample + inference)

Assumptions :

· Two independant random samples from Normal populations
· Sample 2 : Xee , ..., Teine from M1 Pe -2
· Sample 2 : X2

.
21 , Xo,re from Me ,

of

· The population variances are equat :o =o =o lunknown)

Pooted variance (combine both sample variances) :

2
Let Se , So be the sample variances

Sp =
Inz-else + Inc-els

ne + nq
- 2

Degrees of freedom : r =

ne
+

ne
- 2

Test statistic (two-sample pooled t) :

To test Ho :

Ne-Nc =
o Casualty o = 0) :

To =
(Xe-X2)- I to
Se
Pne + 22

Decision rutes /fereta) :

· Two-sided He :

Ne-Ne = o

: reject if ITol > teer
· Upper-tailed He : Ne-N2) o

: reject if Tol tea , r

· Lower-tailed He : Ne-NC) o
: reject ifTo to r

Confidence interval for Pe-Ng : SEp (sta error)

(x2 - xz) = te- rSp
2

+
2

n2 My

Ex : Two catalysts are compared
. Assume equal variances .

Data summaries :
xn = 92 . 255

, Se = 0 . 35
, my = S

xy = 92 . 733
, Se = 2 .

98
, me = S

Test Ho :

Ye -z
= 0 vs He :

Ne FPg at 2 = 0. 05 .

2. Sp =

7x0 .352 + 7 + 2 .
982

= 4 .
523 -> Sp = 2 . 225

24

2. SEp = 2 .125 3 + 2 = 2 . 0625

3. To =

92 . 855 - 92 . 733
=

- 0
. 45

2 . 0625

4. w = 2 ; to
.975

,
eg 2 .

245
. Since ITol = 0

.
45 <2 .

225 -> fail to
reject Ho

195% Cl =
- 0. 478 + 2 .

145x1 . 0625 = -2 .76 : 2
.

80 1
,
includes Of



· Difference of two means with unknown and unequal
variances (Wetsh two-sample +

This is the safe default when you cannot assume equat variances .

Assumptions :

· Two independant random samples from Normal populations
2

· Sample 2 : size he , mean Xe , variance Sy
· Sample 2 : size my , mean X

2

2 , variance Se

· variances are unknown and not assumed equal :oo

Standard error and test statistic : Estimate = Ne-Pe -

For testing Ho :
= o Loften 0) :

SEv =
S

+ Se ,
To =
ke-x

Ne SEw

Reference distribution :

,
approximately tr , with Welsh-Satterthwaite of

V =

1Se5 (round to nearest integer)
1532S
ne - I n2

- I

Decision rutes /fereta) :

· Two-sided He :

Ne-Ne = o

: reject if ITol > teer
· Upper-tailed He : Ne-N2) o

: reject if Tol tea , r

· Lower-tailed He : Ne-NC) o
: reject ifTo to r

Confidence interval for Pe-Ng :

(2 - xz) + terSEv
Ex : Given xy = 92 . 255

, Se = 0
.35

, re = S

xy = 92 . 733
, 52 = 2 .

98
, my = S

TestHo :

Ne-Ng = 0 us He :

NeFPC at 6 = 0 . 05

1. SEv =

0 . 352
+

2 . 982
= 2 . 0609

S S

2
. To =

92 .255 - 92 . 733
=

- 0
.452

2 . 0609
2

3. r =
10 . 02532 + 2 . 2005)

=
7

.20 = r = 7
0

.025372
+

2 . 120052

7 7

4. Critical value to 975, 7
= C .

365
.

Since ITol =
0

.452 19 . 365
, fail

to rejectHo

5. 95% CI : 1 - 0 .478) = 2 .36512 .0609) = 1- 2 .99
, 2 .

03 1 which includes O



· Comparing two variances with the F test

Goat : Decide whether the population variances are equati
Ho : o=

2
us He : of o for one-sidedfor or oo

Assumptions : Two independant random samples from Normal pops .

2

·Same
: size ne, sample varianea
: size he , sample variance sh

2

↑ distribution : If the data are Normat
,
then

(m-else-Xe ,
(rc-else

ceO 02
2

independant. Their ratio leach divided by its df) is F :

Fo = SeFreire under Ho , renee ,=

Decision rutes (levet a) :

Two-sided He : of o
·

If you
don't reorder variances , rejectHo if

FoFere , re
orFo Ferreira

·

If you reorder to make SEC. se (so Fol, 2), reject if

Fol Ferreira I lower bound is
2 (

Fe-E , We , Ve

One-sided tests
· He : a > of , reject if Fo > Fe-c

, re , we

· He: o, reject if Fo Fa
, reive

Confidence interval for0=
I Se . 2 Se

vei

I
Se Fe-Eiveira

Ex : Two etching gases , Normality is plausible .

Ne = ng = 26 = ve = w = 25
2

SampteS=S=!2 2

2.Put the larger variance on top : Fo= =1.e

2. Critical value : Fo
. 975

,
25

,
25

= 2 .

86

3. Decision : 2 .28 12 . 86 :fail to reject Ho
There isn't strong evidence that the variance differ



· Inference on two population proportions Pe -Pa

What question ? Compare success rates in two independant groups .

Parameter= Per Pe

Assumptions :

· Two independant random samples :

· Group 2 : size ne , success Xe = Pr =
· Group 2 : size ne , success X2 =2 =

Xa

n2

· Large-sample condition : ni 110 and ni11-p)220
· WhenHo is true

,
bothHypothesistestofequalityHope it with the pooted proportion

5=
Test statistic (22 (in-P2) - o ↓ M10

,
e)

↑( -p)(e+c
Decision (feret 2) :

· Two-sided He :

PeF Pe
: reject if 1201321 . E

· Upper-tailed He : Pe Pe : reject if 20 % ze-a

· Lower-tailed He : Pe Pe
: reject if 201 zo

Confidence interval for
use each group's own variabiPP2

: For estimation you
don't poot;

Fe(e -pe)
+
Pale - Del( Pz) =

zz - E n1 n2

Ex : Two groups of we = ne = 200 patients :

· Treatment successes Xe = 27 =>2 = 0
. 27

· Placebo successes Xy = 19 = p =
0

. 19

Test Ho :

Pe = Pg vs He :

PeFPz ,
d = 0

. 05

1. Pooted p =
27 + 29

=
0 . 23

200 + 200

2. SE under Ho : 0 .23 + 0
.77/200 + Goo = 0

.2882

3
. 2. =

0.27-0. 29
=

1 . 34 4
. 20

.975
= 2 . 96

0
. 1882

5. 1201 = 1 . 34 <1
.
96 + fait to rejectHo -

95 % confidence interval : SE =

0
.27x0 .73

-

0
.egroSe

=
0

.
0589

200 200

(Pe - P ) = 2 SE = - 0
.035

,

0
.195]O is inside the CI


