THERE ARE TWO WAYS TO DO HYPOTHESIS TESTING WITH STATCRUNCH: WITH SUMMARY DATA (AS
IN EXAMPLE 7.17, PAGE 236, IN ROSNER); WITH THE ORIGINAL DATA (AS IN EXAMPLE 8.5, PAGE 301
IN ROSNER THAT USES DATA FROM TABLE 8.1 ON PAGE 298).

THE FIRST SET OF EXAMPLES USE SUMMARY DATA ... EXAMPLE 7.2, PAGE 227 DESCRIBES A PROBLEM
AND A HYPOTHESIS TEST IS PERFORMED IN EXAMPLE 7.10, PAGE 232

YOU CAN DO THAT TEST IN STATCRUNCH AS FOLLOWS

Row warl Summary Stats * 3 ward wars
1 Tables 4
2 Zstatistics~ »
CLICK ON STAT / T STATISTICS / ONE SAMPLE / WITH j Proportions
SUMMARY :
8 Variance » Two sample®
; Regression  *  Paired
. ANOVA ’
10 Nonparametrics*
" Goodness-of-fit b
i Control Charts *
13
14 Calculators L3
15 Resample ’
- —_—
B One sample T statistics with summary FE®
ENTER THE DATA IN THE VARIOUS BOXES, THE CLICK ON sample mean: 115

NEXT (NOT CALCULATE) ”
Sample std. dev.:

Sample size: 100

ﬂ Snapshot| Camel| | Hext’ij Calct.late|
b

|Jaua Applet Window

CLICK ON THE HYPOTHESIS TEST AND FILL IN THE NULL B One sample T statistics with summary EEE
MEAN (THE POPULATION MEAN)
{* Hypothesis Test
MAKE SURE THAT THE ALTERNATIVE BOX HAS THE
SYMBOL '<' SINCE THIS TEST HAS A ONE-SIDED

Hull: mean= | 120

ALTERNATIVE HYPOTHESIS ... CLICK ON CALCULATE Alternative:
" Confidence Interval
ﬂ Snapshot | Cancel | < Back | | Calculate
|Ja\ta Applet Window
YOU WILL SEE THE SAME T-STATISTIC AS IN ROSNER B8 One sample T statistics with summary __ [E]B)%)
(2.08)
Hypothesis test results:
IF YOU LOOK AT EXAMPLE 7.15,PAGE 235, YOU CAN SEE U - population mean
THAT YOU ALSO GET THE SAME P-VALUE AS IN ROSNER Hp:p=120
(0.019) Ha p <120
Mean | Sample Mean | Std. Err. | DF T-Stat Pvalue
1] 115 2.4199|-2.0833333] 0.01949
3
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YOU CAN ALSO TRY A HYPOTHESIS TEST WITH A TWO-SIDED ALTERNATIVE ... EXAMPLE 7.20, PAGE
239 DESCRIBES A PROBLEM AND A HYPOTHESIS TEST IS PERFORMED IN EXAMPLE 7.21, PAGE 240

CLICK ON STAT / T STATISTICS / ONE SAMPLE . WITH SUMMARY AS SHOWN ON PAGE 1

ENTER THE DATA IN THE VARIOUS BOXES, THE CLICK
ON NEXT (NOT CALCULATE)

CLICK ON THE HYPOTHESIS TEST AND FILL IN THE
NULL MEAN (THE POPULATION MEAN)

MAKE SURE THAT THE ALTERNATIVE BOX HAS THE
SYMBOL '#' SINCE THIS TEST HAS A TWO-SIDED
ALTERNATIVE HYPOTHESIS ... CLICK ON CALCULATE

YOU WILL SEE THE SAME T-STATISTIC AS IN ROSNER
(-2.12)

IF YOU LOOK AT EXAMPLE 7.22, PAGE 242, YOU CAN
SEE THAT YOU ALSO GET THE SAME P-VALUE AS IN
ROSNER (0.019)

EE&E

One sample T statistics with summary

Sample mean: 181.52

Sample std. dev.: |40

Sample size: ‘1UU|

ﬂ snapshot | Cancel |

| ngxt>| Calculate
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EE&

One sample T statistics with summary

{+ Hypothesis Test

190

" Confidence Interval

o |

2| snapshot | Cancel | <Back |

Hull: mean =

Alternative:

| Calm{%ﬁﬂ
LY
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B One sample T statistics with summary [= ][B][%)

Hypothesis test results:
H :population mean

Hp =140

Ha g 190

Std. Err. | DF

99

Mean | Sample Mean T-5tat | P-value

m 181.52 4

-2.12| 00365
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One sample T statistics with summary S=E]

RE-ENTER THE SAME DATA AND AGAIN, CLICK ON
NEXT (NOT CALCULATE) Sample mean: 181.52
Sample std. dev.: |40

Sample size: 100

2| snapshot | cancel | | Mextw Calculate |
I|.Ja\ra Applet Window
| r— s — DEE
CLICK ON CONFIDENCE INTERVAL, LEAVE THE s R A Y A

LEVEL AT 0.95 ... CLICK ON CALCULATE
" Hypothesis Test

Level: 0.es5

ﬂ Snapshot | Cancel | <Back | | Calcﬁtﬂ
b
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YOU WILL SEE THE SAME INTERVAL AS IN One SﬁlTIplE-‘T statistics with summary E]lE”El

ROSNER IN EXAMPLE 7.40 ON PAGE 261

95% confidence interval results:
U - population mean

Mean | Sample Mean | Std. Err. |DF | L. Limnit U. Limit

H 181.52 4199(173.58313 [ 189.45686
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YOU CAN ALSO DO TWO-SAMPLE TESTS, THE MATERIAL IN CHAPTER 8 ... EXAMPLE 8.9, PAGE 304
DESCRIBES A PROBLEM AND A HYPOTHESIS TEST IS DONE IN EXAMPLE 8.10, PAGE 306

| StatCrunch | | Data ‘ ‘ Graphics | | Helm |

Row warl Summary Stats * vard vars
CLICK ON STAT / T STATISTICS / TWO SAMPLE / 1 Tables ’
WITH SUMMARY Z 7 ctatistics
j Proportions ¥
3 One sample? |
8 Variance il Two sample * [ERTGEEE]
; Regression  *| Paired
7 ANOVA e
10 Nonparametrics ¥
" Goodness-of-fit ¥

12

13
14 Calculators ’

Control Charts *

15 Resample L4

|~

Sample 1 - Sample 2:

Sample 1:
Mean: 132.86

Standard deviation: |15.34
ENTER THE DATA IN THE VARIOUS BOXES AND MAKE _
SURE THAT THE POOL VARIANCE BOX IS CHECKED ... Size:

CLICK ON CALCULATE Sample 2:

Mean: 127.44
Standard deviation: |18.23

Iv Pool variances

ﬂ snapshot | Cancel |

|Ja\ra Applet Window

YOU WILL SEE THE SAME T-STATISTIC AS

SHOWN IN ROSNER (0.74) AS SHOWN IN
ROSNER Hypothesis test results:

Yy mean of population 1

YOU WILL ALSO SEE THE SAME P-VALUE (0.46) Mz : mean of population 2

AS SHOWN IN ROSNER ON THE TOP OF PAGE 308 |y, - p; : rmean difference

Ho i Hy-Hz=10

HaiHy-pz =10

twith pooled variances)

Difference | Sample Mean | Std. Err. |DF| T-Stat | P-value

Hq - Uz 542(7.281838| 27 (07443176 0.4631
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RE-ENTER THA DATA, BUT CLICK ON NEXT (NOT

CALCULATE)

CLICK ON CONFIDENCE INTERVAL, LEAVE THE LEVEL AT

0.95 ... CLICK ON CALCULATE

YOU WILL SEE THE SAME INTERVAL AS IN

ROSNER, EXAMPLE 8.11, PAGE 309

Two sample T statistics with summary

Sample 1:

Mean:

Size:
Sample 2:

Mean:

Size:

¥ Pool variances

ﬂ snapshot | Cancel |

Sample 1 - Sample 2;

Standard deviation:

Standard deviation:

132.86

15.34

127.44

18.23

1

| Next>| calculate

i

EE®

|Ja\ra Applet Window

B Two sample T statistics with summary

Level:

" Hypothesis Test

ﬂ snapshot | Cancel | <Back |

EE&

| Calc]L!Eate
b
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Two sample T statistics with summary

95% confidence interval results:
Hy @ mean of population 1

Hz D mean of population 2

Hy - Hg - mean difference

fwith pooled variances)

Difference | Sample Mean | Std. Err. [DF| L. Limit U. Limit
Hy - He 542 7.281838| 27 (-9.6210497 | 20.361097
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EXAMPLE 8.17, PAGE 319 ACTUALLY STARTS WITH EXAMPLE 8.12, PAGE 310 AND EXAMPLE 8.15, PAGE
314 ... EXAMPLE 8.15 DOES A TEST FOR EQUALITY OF VARIANCES PRIOR TO THE T-TEST DONE IN

EXAMPLE 8.17

CLICK ON STAT / VARIANCE / TWO SAMPLE / WITH
SUMMARY

YOU WILL HAVE TO SQUARE THE STANDARD DEVIATIONS
FOUND IN ROSNER BEFORE FILLING IN THE BOXES
(SD=35.6 VAR=1267.36, SD=17.3 VAR=299.29), THEN
PRESS CALCULATE

YOU WILL SEE THE SAME RESULT (4.23) AS IN ROSNER,
EXAMPLE 8.15, PAGE 314

SINCE THE VALUE IS SIGNIFICANT (P <0.0001), THE
VARIANCES ARE NOT EQUAL, SO THE SUBSEQUENT
T-TEST WILL BE DONE ASSUMING UNEQUAL VARIANCES

10 Monparametrics ¥
1 Goodness-of-fit ¥
12

13
14 Calculators 4

15 Resample 4

Row var! Summary Stats » vard vars WAl

1 Tables »
Z statistics 4
Proportions 4
T statistics 4

3

Regression 4 with data
g ANOVA 4

@ @ o e W m

Control Charts *

Two sample variance statistics wit... [Z)EE)

Sample 1/ Sample 2:
Sample 1:

Variance: ;125?.35

Size: (100

Sample 2:

Variance: |

Size:

j Snapshot| Cancel|

i| Calcylate
b

|Java Applet Window

B Two sample variance statistics ... [E][E

Hypothesis test results:
cr12 cvariance of population 1
% variahce of population 2
mim? - variance ratio
Hp : mdim? =1
Hy: oot =+ 1
Ratio | n1 |n2 |Sample Ratio| F-Stat P-value
Tm? | 100] 74 4.2345552 | 42345552 | <0.0001
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ENTER THE DATA IN THE VARIOUS BOXES AND
MAKE SURE THAT THE POOL VARIANCE BOX IS
NOT CHECKED ... CLICK ON CALCULATE

YOU WILL SEE THE SAME RESULT (3.40) AS IN
ROSNER, PAGE 319

ALSO NOTICE THAT THE DEGREES OF FREEDOM
(151.4) IS THAT SAME THAT IS CALCULATED IN
ROSNER, PAGE 319

ALSO, NOTICE THAT THE P-VALUE (0.0009)

MATCHES THE EXACT P-VALUE SHOWN IN ROSNER,

PAGE 320

Two sample T statistics with summ... [Z)BIX)

Sample 1 - Sample 2:
Sample 1:
Mean:
Standard deviation:
Size:
Sample 2:
Mean:
Standard deviation:
Size:

[~ Pool variances

2| snapshot | Cancel |

207.2

356

100

1834

17.3

74

| Next> | Calcqwéﬂ

I|Java Applet Window

Two sample T statistics with summary

Hypothesis test results:
Yy o mean of population 1
Pz - mean of population 2
Py - Pz D mean difference

Hp:py-He=10

Halli-pz# 0

(without pooled variances)

Difference | Sample Mean | Std. Err. DF T-Stat | P-value
Wy - g 13.9|4.0887723|151.3637 | 3.3995533| 0.0009
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NOTE: IN ROSNER, THE EXAMPLES OFTEN INVOLVE FINDING CRITICAL VALUES OF
TEST STATISTICS IN EITHER A T-TABLE OR F-TABLE ... TO DO THAT, YOU MUST
KNOW THE DEGREES OF FREEDOM TO USE IN THE TABLE ... SINCE USING
STATCRUNCH TO DO THE HYPOTHESIS TEST GIVES YOU A P-VALUE AS A PORTION
OF THE RESULTS, YOU NEED NOT USE THE T-TABLE OR F-TABLE

YOU CAN USE TABLES IN ROSNER TO FIND CRTICAL VALUES IN BOTH THE T AND F DISTRIBUTIONS,
HOWEVER THE TABLES SOMETIMES DO NOT LIST THE DEGREES OF FREEDOM NEEDED

YOU CAN ALSO STATCRUNCH TO FIND THOSE CRITICAL VALUES

Row varl Summary Stais ¥ vard
1 Tables 3
2 '
USING DATA FROM EXAMPLE 8.15, PAGE 314 : R
5 T statistics 4
g Variance 3
FIRST CLICK STAT / CALCULATORS / F : Regression >
g ANOVA »
10 Nonparametrics »
" Goodness-of-fit
E Control Charts »

15 Resample 4 Binomial

| A

Cauchy
Chi-Sguare

Exponential

Gamma
Normal
Poisson
T
Weibull

FILL IN THE DEGREES OF FREEDOM (99 AND 73) AND THEN FILL IN THE BOX ON THE LOWER RIGHT
WITH 0.025 (YOU ARE PERFORMING A TWO-TAIL TEST WITH ALPHA = 0.05, SO YOU WANT 0.025 OF
THE ARE IN EACH TAIL) AND MAKE SURE THAT THE PROB X BOX SAY => ... THEN REPEAT THAT
PROCESS, NUT CHANGE THE PROB X BOX TO <=

YOU WILL SEE THE SAME VALUES (1.549, 0.654) AS SHOWN IN ROSNER, TABLE 8.3, PAGE 315

B F calculator
Density k Density

F calculator 9 [m][3]

0.4 04

0.4 1 14 2 05 1 1.5 2
%

ke
Mum. DF: Den. DF: MNum. DF ‘99 | Den. DF:|?3 |
Prob(x[=: v | 15490708 |}: |u.025 \ Prob(X[== v | 065478 |}= \u.uzs |

? ‘ Snaphot | Close |Cnmpute| ? | Snaphat | Close |Compute‘
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USING DATA FROM EXAMPLE 8.10, PAGE 306

FIRST CLICK STAT / CALCULATORS /T

statCrunch | | Data | [ Stat| [ Graphics | [Help |

Row war Summary Stats » ward
1 Tables 4
j Z statistics 4
4 Proportions 4
5 T statistics 4
B Variance 4
; Regression 4
q AMOVA 4
10 MNonparametrics ¥
" Goodness-of-fit ¥
1; Control Charts »
15 Resample 4 Binomial
S5 T cauchy
Chi-Square
Exponential
E
Gamma
Normal
Poisson
Weibull

FILL IN THE DEGREES OF FREEDOM (27) AND THEN FILL IN THE BOX ON THE LOWER RIGHT WITH
0.025 (YOU ARE PERFORMING A TWO-TAIL TEST WITH ALPHA = 0.05, SO YOU WANT 0.025 OF THE
ARE IN EACH TAIL) AND MAKE SURE THAT THE PROB X BOX SAY <= ... YO WILL SEE THE CRTICAL
VALUE IS -2.052 (SAME AS IN ROSNER) AND SINCE THE T-DISTRIBUTION IS SYMMETRIC ((UNLIKE THE
F-DISTRIBUTION), YOU KNOW THAT THE OTHER CRITICAL VALUE IS 2.052

YOU CAN ALSO JUST CHANGE THE PROB X BOX TO => AND SEE THAT IN A GRAPHIC

T calculator
Density
0.4
0.3
0.2
0.1
0
-4 -2 0
x
Prob(X|< v |-20618305 [)= [0025
2 | Snapnot| Close |5'66'i'ﬁb'ﬂfé“§|
Java Applet Window

B T calculator

Density
0.4

0.z

0.2

01

-4 -2 ] 2 4
®

Prob(X[=:| v | 2.0518305 |): |0.025 |
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THE NEXT EXAMPLE SHOWS WHAT TO DO WHEN YOU HAVE COMPLETE (NOT SUMMARY) DATA

FIRST, TRY A PAIRED T-TEST, USING DATA FROM TABLE 8.1, PAGE 298 AND FILL IN THE COLUMNS
FOR VAR1 AND VAR2 (YOU NEED NOT ENTER THE DIFFERENCE COLUMN)

THEN CLICK ON STAT / T STATISTICS / PAIRED

[statcrunch | [Data| [ Stat ] [ Grapnics | [Help | statCrunch | | Data | | stat| | Graphics | | Help |
R 0wy war] war ward Roaowy warl summary Stats » ward
1 114 128 1 115 Tables 4
2 112 115 2 112 -
Z statistics »
3 107 106 3 107
4 119 128 4 419  Proportions b
a 115 122 5 11 5 RS EE (4 [y One sample »
g 138 145 & 138 variance P Two sample b
7 126 132 7 196 ,
Regression
& 105 109 g 104 g
a 104 102 g 104 ANOVA »
1o s s 10 115  Nonparametrics ¥
11
12 1 Goodness-of-fit ¥
13 E Control Charts
14 14 Calculators »
< - 14 Resample L4

IF YOU LOOK AT THE FOOTNOTE ON TABLE 8.1M, YOU SEE THAT THE DIFFERENCE COLUMN SHOULD
BE VAR2 MINUS VARL ... SO SELECT VAR2 FOR SAMPLE 1 AND VARL FOR SAMPLE 2 ... IF YOU LIKE,
CHECK THE BOX FOR SAVE DIFFERENCES (THIS WILL ADD THE DIFFERENCE COLUMN TO YOU DATA
TABLE)

YOU WILL SEE THE SAME ANSWER (3.32) AS SHOWN IS ROSNER, EXAMPLE 8.5, PAGE 301

YOU ALSO SEE SEE THE SAME MEAN DIFFERENCE (4.8)

Paired T statistics : -
Paired T statistics
Sample 1 - Sample 2:
Sample 1in: Hynothesis test results:
_ Hy - He - mean ofthe paired diffierence between var2 and var
Sample 2 im: ar A Ho My - Hg =0
Where: |~optional— Ha by-bp = 0

Difference | Sample Diff. | Std.Err. [DF| T-Stat | P-value

warz - vari 4.8|1.4437605 | 8|3.324651( 0.0089
¥ Save differences Differences stored in colurnn, Differences.
? | Snapshot | Cancel Next> | Calculate -
J E | | | ‘ i}g I|JavaAppIetW|ndow

I|Java Applet Window
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YOU CAN USE THE SAME TO PERFORM A REGULAR (NOT PAIRED), TWO SAMPLE T-TEST

[statcrunch | [ Data| [ stat| | Graphics | [Help |

Row warl Summary Stats wvard vars warl
1 115
CLICK ON STAT / T STATISTICS / TWO j 13 Tables >
SAMPLE / WITH DATA 5 1 Zstaistcs ¥
4 41g  Proportions 4
5 [Rf:| T statistics 4 Onesample? |
; 132 Regression » | Paired with summary
. 104 ANOVA ’
10 115  Nonparametrics P
" Goodness-of-fit b
E Control Charts *
1 Calculators 4
15 Resample 4
< ——

USE VAR2 AS SAMPLE 1 AND VAR1 AS SAMPLE 2 AND CLICK ON CALCULATE

NOTICE THAT THE SAMPLE MEAN IS THE SAME AS THE SAMPLE DIFF AS WHEN THE PAIRED T-TEST
WAS USED ... HOWEVER, NOTICE THE P-VALUE .. IT IS 0.3773 INDICATING NO DIFFERENCE BETWEEN
VAR1 AND VAR2

WHAT WAS THE CONCLUSION WHEN THE APPROPRIATE PAIRED T-TEST WAS USED ... SINCE P WAS
0.009, A DIFFERENCE WAS FOUND !l

THIS IS A VERY GOOD EXAMPLE SHOWING WHAT CAN HAPPEN IF YOU CHOOSE THE
INCORRECT METHOD OF ANALYSYIS

B Two sample T statistics with data 9m][) B Two sample T statistics with data
Options
Sample 1 - Sample 2:
) Hypothesis test results:
Sample 1 in: py : mean of var2
Where: |—optional- | Wz : mean of vart
Hy - Hz : mean difference
Sample 2in:  |JElg v HoiHy-Hy=10

| Ha Hy-Hz =0

Where: | —optional- _ _
fwith pooled variances)

¥ Pool variances Difference | Sample Mean | Std.Err. |DF| T-Stat |P-value

ﬂ snapshot | Cancel | | Next> | Calcu.ﬂ;ﬂ T
L

|Java AppletWindow

4853028293 (18| 0.9051771| 0.3773
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THE LAST EXAMPLE SHOWS A ONE-SAMPLE TEST FOR A BINOMIAL PROPORTION USING DATA FROM
EXAMPLE 7.48, PAGE 272 (THE DATA ARE FROM EXAMPLE 7.47, PAGE 270

CLICK STAT / PROPORTIONS / ONE SAMPLE / WITH SUMMARY

FILL IN THE BOXES AND CLICK ON NEXT (NOT CALCULATE)

StatCrunch | [ Data] [stat| [Graphics] B One sample Proportion with summ... [E]E)X)
Row varl Summary Stats P vard var ¥
1 Tables »
i Zstatistics ¥
5 T statistics »|  Twosample » Number of successes: 400
s Vanamei ’ Humber of observations:
: Regression 4
9 ANOVA »
10 Nonparametrics ¥
n Goodness-of-fit ¥
. Control Charts » 2| snapshot | Ccancel | | Hettb Calculate
14 Calculators »
e Resample » I|Java Applet Window

-

CHOOSE HYPOTHESIS TEST, FILL IN THE NULL PROP(ORTION) BOX WITH 0.02,THEN CLICK CALCULATE

YOU WILL SEE THE SAME RESULT (14.3) AS SHOWN IN ROSNER, PAGE 272

One sample Proportion with summ... [Z][EX)
One sample Proportion with summary CBEX)

Null: prop. = Hypothesis test resuits:

Alternative: p - propartion of successes far population
Hy:p=1002

Heip=0.02

* Hypothesis Test

" Confidence Interval

Proportion | Count | Total |Sample Prop. | Std. Err.| Z-Stat | P-value

I:l p 40010000 0.04| 0.0014]14.285714] <0.0001

W
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