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Sampling Topic 21 covers the distribution of a difference between two
Distribution of independent sample proportions or two independent

. sample means.
Differences

Topic 21—Sampling Distribution of a Difference
Between Two Independent Sample Proportions
or Two Independent Sample Means (Simulations)

Sampling Distribution of a Difference Between Two
Independent Sample Proportions

This simulation will reinforce the mathematical reality that Note: In later topics it will be
o hypothesized that '
the mean of the distribution of p,— p, is p; = p, P;=pz(0rp;-pz=0), soyou will
(the difference of the two population proportions) and the look at that case here. The
1-p), p(-p) howewer. and in the next setion
variance apl_pf:U +0 %= Pd-p +2 '

1] R n n, you will observe such an example.
(the sum of the two population variances) and thus

. .= p(1- p1)+ po(1- pz).
PPy n Ny
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130 ADVANCED PLACEMENT STATISTICS WITH THE TI-89

Example: n,=50, p, = 0.33, and n, = 35, p, = 0.33. One
hundred samples from population one were generated in
Topic 19, screens 5, 6, and 7 and saved in listl .

Change to folder RACE, since you will be using some data
from Topic 19.

1. From the Home screen, set RandSeed 987.
2. Calculate tistat.randbin(50,.33,100)/50 >list1 .
3. Press to display screen 1.
4. Use to calculate mean(list1)
mean = .329 =p, = .33.
5. Use to calculate stdDev(list1)
stdDev =s,. = 0.063 =

o, = \/pl(l—pl) _ \/(.33)@67) 066,
P1 n 50

6. Press [ANS] (] 2 and then press to display the
third line in screen 2.

7. Use [CATALOG] to calculate variance(listl) . (See screen 2.)

1 —
variance = s,,.2= .004 = o, 2_PAd-p) =.0044 .
Compare with Topic 19, screen 7.

Simulate 100 samples from population two and store in list2 ,
similar to Topic 19 and shown in screens 3 and 4.

1. Set RandSeed 9876.
2. Calculate tistat.randbin(35,.33,100)/35 >list2.
3. Press to display screen 3.
4. Use to calculate mean(list2)
mean = .330857 = p, = .33.
5. Use to calculate stdDev(list2)

stdDev = .079493 =0 - = | P,(1~p,) =,/('33)('67) = 07948
v Ny 35

1)

@)

(3) RACE RHD AFFEOY  FUMC R

Fi-] Fzr JF3r| Fur [ FE Far
TooTs)AT13cbrajCale|Other|FrArml0jCTean U

Flx]| Fir TFir| Fir | FE Far
Tools)AT3ebralCalc|Other|Framldjclean Uk

B Eandsesd 987 Oahe
o Listat.randbingsE, .33, 11
S v

L.36 .38 .34 .28 .2

LBint
RACE EAD AFFREOY  FUNL FRET]

B meani list1) 329

®=tdbew(listl) HEZEZE

"L OE2EZTEATA2ER5T) 2
LEE92Z

B uariance;listl) LOR3922

variancetlistld

RACE FRAD AFFRON __ FUNC [P

Fir FZr |[F3=] Fi- FE Fe=
Too1s|ﬁ1§ebru Calc|Okher |Fr3rall|Clean Ue

B REandSesd 98976 Dahe
o Listat.randbing33, .33, 1L

35
L.237143 314286 (371

© 2001 TEXAS INSTRUMENTS INCORPORATED



CHAPTER 10: SAMPLING DISTRIBUTION OF DIFFERENCES 131

6. Use [CATALOG] to calculate variance(list2) rielathebr aldatelnitier e ol ue] |
variance =.006319 =0 -> = p,A-p,) = (:33)(:67) =.006317 = peanilist?) . 330857
P2 n, 35 = stolDew 1ist2) «B7I493
(See screen 4 ) mygriance; list2) EEZ1LS
’ variance(list2)
(4) RACE RAD AFFEOY _ FUHC EFED

7. Store the difference using listl — list2 >list3 and find the rhaTelatoabrataie nitrar e drain|crean e |

mean, standard deviation, and variance of this

mlistl =list2+ 1ist3

distribution of differences (screen 5). £.102857 .065714  -.03h

B meanllizt3) = HE1857
Note that ® stdDew(lizt3) . 104406
list3[1] = list1[1] - list2[1] = .36 - .257143 = .102857 from " yusrisnce(list3) 010901

5 Lakiancetlist3)
(5) |Ehee RAD AFFROY  FUNC [YET

screens 1, 3, and b.

8. Calculate the mean, stdDev, and variance of list3.

mean = .001857= j1, » =00=p - p, =.33-.33
pAd-p), pA-Pp) _ \/ (:33)(67) | (33)(:67)

stdDev = .104406 = Oy -4 =104 :J
1 2

n n, 50 35
' pl ~ P ' nl n2 50 35

(See screen 5).

It is important to note that it is not true that bop =0y O
1 2 1 2

0, 4, =l020T+08=15=0, . 0,

1 2
On the other hand it is true that 0, . *=g, *+. %
P =Py Py R
g, . *=01=004+006=0,"%+, *
Py- Py R
9. From the Stats/List Editor, set up and define Plot 1, Plot
2, and Plot 3 as modified boxplots with Mark: Square,
using listl, list2, and list3, respectively.

10. From the Plot Setup screen, press ZoomData and
Trace, which graphically shows the distribution of F1
p,’s at the top, p,’s in the middle with the same mean . ) EI]E " '_ .
as P, ’s but with greater spread, and then the — 17
distribution of p; — p,’s at the bottom centered at zero
with still greater spread (screen 6). Med? . 32
(6) |iEE=oTimn yrE T TETCIoeRREEL
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132 ADVANCED PLACEMENT STATISTICS WITH THE TI-89

11. From the Stats/List Editor, press Plots and select
3:Plotsoff to turn off the plots.

12. Press Plots and 2:Norm Prob Plot to define Plot 4
using list3 with Mark: Dot.

13. Press to return to the Stats/List Editor.

14. Select [F2] Plots, 1:Plot Setup and [F5] Zoom Data to get a
probability plot on the distribution of the differences in
list3 (screen 7). o

Observe that the distribution of the differences also is o
normally distributed because the sample size is large )
enough. (7) | EAD AFFEOY  FUNE

Sampling Distribution of a Difference Between Two
Independent Sample Means

The simulation will reinforce the fact that uy 5z = — U

2 2
. 2 2 2 g o
and the variance 0y 3~ =0 "'x+0 ¢ = —L +22 andthe
1 2 2 nl nz
2 2
s o o
Standard Deviation 0y g =,[——+—2—.
1 2 nl rb

Simulate 100 samples of size 9 from a normal population
with (= 85 and o = 15 and store in listl (similar to Topic 20,
screen 17, but in that case it was a uniform distribution).

For this section, change to folder BLDTALL .

1. From the Home screen, set RandSeed 321.

2. Calculate rhaie|nSabe o are| Dbar|Fr 2l c1adn e
seg(mean(tistat.r-andnorm(85,15,9)),x,1,100) >list1
(second line of screen 8).

B EandSesd 321 Dohe
B segimeanitistat. randnormik
{95.8521 7v9.5482 7.7
B cegimeanitiztat.. randnormip
{55.4452 61.710F7 &9.7Ip

w0 20 16 e 1 100N +]1i=t2
(8) |Eirar EAD AUTD FUNC R

Simulate 100 samples of size 16 from a normal population
with (=60 and 0 = 20 and store in list2.

1. Calculate
seq(mean(tistat.randnorm(60,20,16)),x,1,100) >list2 (third
line of screen 8).
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CHAPTER 10: SAMPLING DISTRIBUTION OF DIFFERENCES 133

Store the differences using listl — list2 >list3 (top of
screen 9).

Find the mean, standard deviation, and variance of
listl, list2, and list3 (screens 9, 10, and 11).

Note that:
mean(listl) = 85.122 =85 =, =
mean(list2) = 60.2003 = 60 = [, = [y,

mean(list3) = 24.9217 =25 = [, — l, = Py 5

stdDev(list1) = 5.05627 =5 = - =12 = 5
Jn W9 '
g 20

stdDev(list2) = 5.37592 =5 = —&= = — =0,
Jn, W16 "

stdDev(list3) = 7.4496 = +/55.4965 = /50 = [0 . *

2 2
variance(listl) = 25,5659 = 25 = 2L = 12" _ ;2
n 9
2 2
variance(list2) = 28.9005 =25 = 22 = 20 _ 5 2
Ny 16 ’
o 2
variance(list3) = 55.4965 =50 = 0 * + 05 * = —L-+ =%
n

From the Stats/List Editor, set up and define Plot 1,
Plot 2, and Plot 3 as modified boxplots with
Mark: Square, using listl, list2, and list3.

Deselect all other plots.

Flr] Fex |Fi=| Fi=| FE [
Tools|A13gbralCalc|Other|Framl0jClean Ur

mlistl —-list2+1ist3

40,4069 17,8375 9,017

B meanllist.1) 85.122
®meanl1ist.2) G, ZEHEF
mmeani 1ist3) 24,9217

(9) ELDTALL RAD AUTD FUNC [T

Fir Fer TF3=| Flir FE FE~
Tools{AT3cbralCalcf0thsr |FrAmI0jCTzan Ur

= =tdlew(listl) 2. 03627
® =toDew] 1ist2) 5. 37992
B =tolew]1ist3) L]

stdDewilist3:
(10) ELOTALL Rﬁ[l AUTO FUMC 2030
Note: stdDev(list3) does not

o o)
equa/—1+—2: 5+ 5=10.

N

Fi~] Fer [F3~] Fi~ | FE Far
Tools|A13cbra|Calcf0ther|FramI0jcTean Ur

B yariancellistl) 25,5659
®yariancellist2) 28,9005
®yariancellist3) S55. 4965

11 uatiancellist3
( )ELDTﬁLL RAD AUTD FUNC =750
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134 ADVANCED PLACEMENT STATISTICS WITH THE TI-89

6. From the Plot Setup screen, press ZoombData to
display screen 12 with listl at the top, list2 in the
middle, and the distribution of the difference with the -
greater spread at the bottom.

7. For another look at the results, set up and define Plot 1, et 0. 3704
Plot 2 y and Plot 3 as histograms with x: listl y list2 s and (12) us:E{--};q. ug.'r-.'pz + [ESCI=CAMLEL
list3, and Hist. Bucket Width: 4.

8. Set up the window using [¢] [WINDOW] with the following SN |

entries: amin=ls

. xecl=d.
e xmin=3 Qman=dS

gscl=0

e Xxmax =99 xres=1.
. XSC' = 4 (13) ELDTALL FAD AUTO FUHEC
e ymin=-15
* ymax =45
e yscl=0
e xres=1

(See screen 13.)

9. Press [¢] [GRAPH] (screen 14).

(14) ELOTALL FARD AUTO FUMWC
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