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Graph > Histogram...
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Histogram... .o ol daplasll Ladl o5

[ Worksheet 1 = Graph>
+ c1 2
var
1 10
2 20 - - A
= Ju Solo=ll aall dagd
4 20
5 10
6 15
7 40
8 50
9 30
10 20 Histograms [&J
11 25
12 40 Simple With Fit
With Fit and
With Groups Groups
Help | 0K | Cancel |
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Histogram: Simple

OK (e Laanll & ¢ Graphvariables j> § ¢ glvar Jlsol aay

Histogram of var
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Graph>Bar Chart

7 Worksheet 3 =+
. c1 c2-T c3
CONS | YEARS
1 | 88540 PC 2015
2 74460 | PC 2016
3 36134 | GC 2015
4 | 36177 GC 2016 LsLsLyJ‘ JL>.J|




Chart of value

value
§

Sls=dl il de Joaxll @3 Graph>Bar Chart

6C

GC

s dled!) eMdaiudl 4-1

I Slglaselly agasy Galad! Jull ds Ll

Bar Chart: Values from a table, One column of values, Clushal
C1  value Graph variables:
2 cons T
C3 years value
Categorical variables for grouping (1-4, outermost first):
cons |years =
Chart optors. .| sl | bes.. |
Select Data View. | Multiple Graphs... | Data Options. .. |
Help oK | Cancel |

Chart of value

value
8
8

6000

4000

2000

cons

6C

Lodadll Lo

Bar Charts

Bars represent;

Values from a table

One column of values
Simple Cluster

Two-way table
Cluster Stack

Cancel




Pie Chart: duudd! 851001 5-1
3 Jla

5 102 o Jleall s921 > Joasdl 3 JW JLll dsb
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100- 50 50 -25 25 (pa J3I Ly sl

wage

20

15 25 10 Jleadl sue

work

Minitab &AU).) g? e @859 I Jogud! 1da sy ol

™ Worksheet 4 **
+ C1-T c2
wage work
1 |25 10
2 | 25-30 25
3 | 50-100 15
4 1100 20

Jul G lg=d) ki 9SG9 Graph > Pie Chart...... Logladdl Lads o

Pie Chart

Summary variables:

labar

| Pie Options. .. | Labels... |

| Multiple Graphs... | Data Options. .. |

Help oK | Cancel
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Pie Chart of group
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Boxplot of Height
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GrowFast L SuperPant
Fértihzer

Summary Statistics
Fertilizer N Minimum Q1 Median Q3 Maximum 95% Median CI
GrowFast 50 17.0000 217500 255000 28.0000 37.0000 (23.0000, 27.0000)
MNone 50 8.0000 15.0000 18.0000 23.0000 27.0000 (17.0000, 20.0000)
SuperPlant 48 90000 16.0000 21.0000 24,0000 34.0000 (19.0000, 22.7856)

bl ol oas G.oladl g las)) 3 Bl 5ST9 48T 8505 caud GrowFast o)1 Giled) eusydl zisss
Biliall Buadl £o3 iy LS Logas biladl Jobof il GrowFast  Ac yuuq geis (&I
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Graphs > Time Series Plot > Single Y Variable: Simple

Time Series Plot of Racquets
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Summary Statistics

N Mean StDev  Minimum Maximum
60 39708 6109 314.00 520.00
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" Workshest 2

+ €1 c2

var

10
15

12
14

1
N
N
N
| 5 |

6

Stat > Tables > Tally Individual Variables

QY\)AY‘ ugi'pi‘

S LS 1Sy Aaraddl LS 5 SLLSH mibgs ) JW Gylysdl aakl aeid 5

duclall Aozl

Tally Individual Variables

Cl  var Variables:

var

Display
¥ Counts

¥ percents
¥ cumulative counts

H ¥ Cumulative percents

Select ™ Store results
Help

oK Cancel

Initab - Uni

Eile Edit Data (Calc 5Stat Graph Editor Tools

SHI& ¥ Bl @I4+IHSI0QEISEE

Amdidl e Jiamis ok e Laigall

Window Help Assistant

T HA@ike ez Sl

.- Session
var Count Percent CumCnt CumPct
7 1 16.647 1 16.67
B 1 16.67 2 33.33
10 1 16.67 3 50.00
12 1 16.47 4 66.67
14 1 16.647 5 83.33
15 1 16.67 & 100.00
N= [
|

P ke (oo A8 AyyS5 Jglun 2-2

A Aaplarll i pie oo AST Auelys Al §
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Stat > Tables > Descriptive Statistics JW ¥l g Lals

d blis IS agr 4clyylly ind  Acliadl Goudl § (ablid 929 (21A8L: 5 Jle
dom ad=ll oleid! oy

S g yes  duyall dasls  (blidl olein jan g imp 350 & y3lg
domi Jeadl 4859 JI Sldaall sda S b=t No cilpall o Blins

+ C1-T Cc2-T C3-T
trad act tax

1 |imp ind no

2 |imp agr no

3 |dom ind yes

4 |imp agr yes

5 |dom ind no

6 |dom ind no

7 |imp agr no

8 |imp agr no

9 |exp ser no

10 |imp agr no

dzmiok e laiall o JW @lgall ankl zlysialis

Descriptive Statistics: Summaries for Catego... &

Display
J¥ Counts
[v Row percents
[v Column percents
[v Total percents

Help | Ok | Cancel |

Minitab geliys Slaydes Laes LS gilid!
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Results for tax = no
Rows: trad Columns: act
agr ind RIL

dom o o0 o
o 0 0
o 0 0
imp 101 2

50 50 100
100 100 100
s0 50 100
a1l 1 1 2
50 50 100
100 100 100
s0 50 100
Cell Contents: Count
% of Row
% of Column
% of Total
Results for tax = yes
Rows: trad Columns: act
agr ind Rll

dom o 1 1
0 100 100
0 100 S0
0 50 S50
imp 10 1

100 0 100
100 a 50
50 0 so
a1l 1 1 2
50 50 100
100 100 100
so 50 100

: Central Tendency Measures 438,41 &edl Lusslio-3
Lol Logll 4edd G bluug¥l Gy « Jgibl  Taruagll o lucdl Touwgll 235,01 Aol utsliey s
:Ungrouped data gkl & oliaall Al> § 43S,L Aol ueplie 1 - 3
6 Jle
d= MINITAB Jee 4839 I 4.1.15:_?3 4 Sl o

[E1 Minitab - Untitled - Warkshg

i™ File Edit Dats Calc
=1 IR

+ 1 c2
var
1 10
2 15
3 15
4 15
5 12
6 14
A Aadaddl CssG iN
Stat> Basic Statistics > Display Descriptive Staistics ......

JU olgadl au,dl Lo Ly statistics (de ladinsg  variables Julatudl jvar unti ps
Glusdl bugill 29 awogll sbasyl § LU blug¥l JUll Juw (e din jlises g
ok e hias @5 (Mean; Median; Mode ) Jlgidly Lagusl!
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Display Descriptive Statistics: Statistics

[

¥ Mean

™ SE of mean

™ standard deviation
[~ variance

I First quartie

¥ Median

[ Third quartie

™ Interguartie range
7 iz

Help

I™ Coefficient of variation

[~ Trimmed mean
[~ Sum

[~ Minimum

™ Mayimum

™ Range

I~ sum of squares
[~ Skewness

I Kurtosis

[~ MssD

oK Cancel

™ N nonmissing

™ N missing

[~ Niotal

[T Cumulative M

™ Percent

™ Cumulative percent

Check statistics
(¢ Default

" None
oal

Bl Lols dxiw e Jam=i 46l ok (e haall

Descriptive Statistics: var
N

var 13.500 14.500 15

11/23/2019 10:06:17 AM ——

for
Variable Mean Median Mode  Mode

3

Silpe SO & ,S5 ! ikl daiuesl) Lasesill a S oud Lasdls

Grouped data: L d| SUldl AUl § 43S, el wslde -2-3

&

7 Jle

Xi e dlawgill Ball Glusy  Jaw¥ly e (o Lgd) Blilad) Bgay 3 JUbl Jouazy
ds Jeadl 4859 QL]_-E—’-L‘J.E_'(QS

T Worksheet 4 =
+ C1-T c2
wage work
1 [25-50 10
2 |50- 100 25
3 |100- 150 15
4 | 150- 200 20

Cc3

i
375
755

125.5

175.5

Stat> Basic Statistics > Display Descriptive Staistics

Aaglazll jlas o
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JEl $le=dl ki Load Ladsy  statistics (e Lasyaig  variables Jdawud ¢ xi sl s
Glaedl bwgill 29 Lawogll sbas¥l § LU blugl JUll Juw (e din jlases g
ok e hias @i (Mean; Median; Mode ) Jlgidly Lagusl!

11/23/2019 8:20:54 AM

Descriptive Statistics: xi

N for
Variable Mean CoefVar Median Mode Mode
xi 103.5 57.99 100.5 * o

ol 6l S aaad Dlas sl s § Bagmge ad Jlsll Rasd ol Lasdls
(Quartiles ) - &lauyl 3-3
dowds o) ileld mewd JI &jjjjl oy barusll G 1319 ¢ AT Bamy lpasll Slgizme Aulys dol o sl U c_p‘,.i.ll EES IRV PRI
( percentiles )olisll oudy eud aie I 5l (deciles) by dall ouds 3yde Jl gl el pludl dayl I
Sl

el Adlazel ue slas ) L e 38,00 Acidl Gulae o o132 sla szaly

Stat> Basic Statistics > Display Descriptive Statistics daglasl! &L’JL@ Jadad G937 Jm‘ ﬁ"—'\-’—:—“’l—’
250 9 LS ! Slea 1 I 8,L4Y) 2o Syl ]! &)U (e statistics 848 5LasLig

Display Descriptive Statistics: Statistics &J
r ﬂean [™ Trimmed mean ™ N nonmissing
[ sEofmean [~ sum ™ N missing
™ standard deviation [~ Minimum ™ Mtotal
[~ Variance [ Maximum [T cumulative M
I” Coefficent of variaion [~ Range I Percent

[ Cumulative percent

Iv Eirst quartie ™ sumofsquares  check statistics
¥ Median [™ Skewness (* Default

¥ Third quartile [ Kurtosis " Mone

I Interguartie range [~ MssD ™ all

I Mode

Help oK Cancel

azmi ok e laally Wl Sy« Jo¥ sl e S e Lyal Lol Lasdl
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Variable
xi

11/23/20195

Q1 Median
47.0 100.5 163.0

Descriptive Statistics: xi

03

|

Lipus]!

Measures of dispersion ciédl wilic 4

Lyl Sl pd Slldl Ul 1-4

elaall Aol ol JI e Yol Qxy)ﬂ slls gl cewmidy ¢ 230,68 Sildanay Gylall Bl ¢l QALH)J\ ety ¢ gl Clus San

J.A\d/\ {QM p.'i MINITAB &AL’)J s 49 y9 Cbxb.o‘j < 4 Jlﬁ.\ B.JLC.L..' sl G min Gyiually . max

Stat> Basic Statistics > Display Descriptive Statistics

" Worksheet 2 =+

+

(=2 I S R YRR I

€1
var

10

15

8

7

12

14

c2

JWl Gle=dl apll Load Ladsg  statistics (e adaig

Jolas Jiao é.,\.” 9 Lj"-‘-")‘“ ‘5.\1\;5.443

4o Lagally cw=y 9 interquartilerang (IQR )

Lodasll ol

variables Juazull  saazll

¥ First quartile

[~ Median

[¥ Third quartile

[¥ Interguartie range
[ Mode

Help

Display Descriptive Statistics: Statistics ]
™ Mean [” Trimmed mean
[~ SEofmean [~ sum q:
I~ Standard deviation ¥ Minimum [ N total
[ Variance [V Maximum [T cumulative N
[” Coeffident of variation [~ Range [ Percent

™ Cumulative percent

™ Sumofsquares  check statistics

[™ Skewness {* Default
[ Kurtosis " None
[~ mssp C al

oK Cancel

range gl JULl o (e din slises g !
Lol ae o liledd (M)
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_ @3-
IQR = 2 X100

Me L)l 58 Q2 S Lawsdl o Lole

oSS wsid MIN il Zeal)  Max  gssmdll Zeadll  cils JI
Amio e dyondl (09 gus de Q3 2y QT do¥l gl olues
2] el

11/23/2019 1:58:28 PM

Descriptive Statistics: var

Variable Minimum QL Q3 Maximum Range IQR
Var 7.00 7.75 14.25 15.00 g.00 &.50

Variance cpladl (29 Lils &gl ae cldaalliy 6] cldd unlie Glus (S LS
G var ) LS, elldg o SEMean Liwgill Uas C8)y=il o Stdev gLl (a1l
die Lz U S gylgaedl popll Load Ladsg  statistics e laiiasy  variables Julazull
LS datlu ulall

AR T
Display Descriptive Statistics: Statistics @
r ;‘ﬂean‘ [~ Trimmed mean ™ M nonmissing
¥ SE of mean [~ sum I~ N missing
Iv standard deviation [~ Minimum ™ N total
¥ variance [~ Maximum ™ cumulative N
I Coeffidentof varistion [~ Range I Percent

™ cumulative percent

I First quartile I sumofsquares  check statistics
™ Median [~ Skewness * Default

I Third quartile [ Kurtosis ™ None

™ Interguartile range ™ mMssD oAl

™ Mode

Help oK Cancel

é\;ﬂ\&x&.@u\sdmok GL;L.QAJ\.\.MJ

| % k] +
|

Descriptive Statistics: var

Variable SE Mean StDev Variance
var 1.32 3.22 10.40
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; agdl abldl 2-4
c Bl sda &gl @l Wl 3 ST oS Al uslall Gl oSey Ayl easlly
d.c.a_” zté)jé 7JU’.U uab.a.mbj

T Worksheet 4 =
+ C1-T Cc2 c3
wage work xi
1 |25-50 10 375
2 |50-100 25 75.5
3 |100- 150 15 1255
4 | 150- 200 20 1755

dLala ]l

Laypuas oA cdddll guplae Hliss Il @ls=ll apdl @& ¢ Yol Stat> Basic Statistics > Display Descriptive Statistics

T Tiiznlau Tiscrrintie St T

Display Descriptive Statistics: Statistics [
[~ Mean ™ Trimmed mean ™ N nonmissing
V¥ SE of mean I~ Sum I~ Nmissing
IV standard deviation I Minimum I~ N total
W Variance I™ Maimum I~ Cumulative N
I Coefficent of variation ¥ Range I~ percent

I™ Cumulative percent

I™ Eirst quartile ™ sumofsquares  chack statistics
™ Median ™ skewness & Default

I™ Third quartie I Kurtosis " None

M 1nterauartie range I mssD (ol

I Mode

Help oK Cancel

11/23/2019 1:58:28 PM

Descriptive Statistics: xi

Variabkle SE Mean 3S5tDev Variance Range IQR
xi 30.0 a0.0 3602.7 138.0 116.0

Coefficient of Variance  : JMisY! Jalas- 3-4

Lyl Slldl @ o o) Taogally ¢ Gleakl CBlni¥ ( Bughe Ll 529 ¢ Aubandl] AL uslia u> ga

CV= EKIUU
X
e wSadly ¢ liad e)}i.n o wll ke doledl e diayd Suanyl LelSy « aSCulas ol E)}L” CIAT e dila gy (s

U alav (15 Glydl ol o« Anlad) bl SLaT enlie o asle¥) Gudiy MINITAB ol il dilus (Sass
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Display Descriptive Statistics: Statistics =

[~ Mean [~ Trimmedmean [~ M nonmissing
[~ SE of mean ™ sum [~ N missing

[~ Standard deviation ™ Mpimum [~ N total

[~ variance I~ Maximum ™ cumulative N
¥ Costhcent of variaton: [ Range [ Percent

[~ Cumulative percent

I First quartile I Sumof squares  Check statistics
[~ Median [~ Skewness {* Default

[~ Third quartie [~ Kurtosis £ Nome

I Interguartie range [~ MssD Al

[ Mode

Help oK Cancel

ok e Laalls Lasas

11/23/2019 1:58:20

Descriptive Statistics: xi

Variable CoefVar
xi 57.99

: Skewness and Kurtosis JSCaJd1 wislice 4 -4

hbeS  kurtosis zbyadlly skewness  slgd¥ (o IS slmily clus (S
all I Jgsmsll sy o Ll Lall 2asladl Guplall @ clolasl i otk Lluo Yol

STAT >Basic Statistics

zoge 9 LS ralall cnda e aaldl on ls]
]

Display Descriptive Statistics: Statistics

[~ Trimmed mean ™ M nonmissing
[~ sum ™ M missing
[~ Standard deviation I Minimum ™ M total
[~ variance [~ Maximum ™ cumulative N
[~ Coeffident of variation | Range I~ percent

[ Cumulative percent

I™ Eirst quartile I Sumofsquares  check statistics
I~ Median [V Skewness {* Default

[ Third quartie ¥ Kurtosis ™ None

[~ Interguartie range [~ msso ol

I Mode

Help oK Cancel
Al e Jiams § ok e Laall o

Descriptive Statistics: xi

Variable Skewness FKurtosis
xi 0.23 -1.51

@JAJJ Lodaddl ol yo¥ iy U3y ¢ Lile Ll
>Graphical SUMMRAY
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Summary Report for var

95% Confidence Intervals

Mean [ |

Median | ]

Anderson-Darling Normality Test
A-Squared 0.21

P-Value 0.757
Mean 11.000
StDev 3.225

Variance 10.400
Skewness -0.000
Kurtosis -1.875
N 6

Minimum 7.000
1st Quartile  7.750

Median 11.000
3rd Quartile 14.250
il 15.000

95% Confidence Interval for Mean
7.616 14.384

95% Confidence Interval for Median
7.357 14.643

95% Confidence Interval for StDev
2.013 7.909

Sample size for estimation ypudil a1 dieadl px>1-

Otre hs Jiola guaxd) Lalizs @) olaaladl sue st sl ez alaziul ol
¢Sl e Ogeolgr Joae of dcudd) of bl of (6leall calyei¥l of ool daztl e¥led
> i (Sasg dol iz by gl Ll @ J) 130l sl iola ysuas Say
LI Gl digall
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MOE

! gq.ﬂa.ﬂ tp}ﬁ.‘ doluct! 4t Zocore 9 Soleall syl g o S Jied Cus
sadl s iela o8 MOE
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J=J

JW ¥ slasls agds minitab  alasrwly JULl s J=J

Stat > Power and Sample Size > Sample Size for Estimation

R

Sample Size for Estimation

Parameter: |MEan {Mormal) j

Planning Value

Standard deviation: | 22.5

Estimate sample sizes hd

Margins of error for confidence intervals: | 3

Options...
Help oK | Cancel |

Standard of . Standard deviation =22.5 5 Mean (Normal) : parameter e § s

error for confidence level=5

Sample Size for Estimation

Method

Parameter Mean
Distribution Hormal

Standard deviation 22.5 (estimate)
Confidence level 95%

Confidence interval Tuwo-sided

Wtﬂ;dj&zﬂ&lﬁa_yijMJ@\@gﬁMmSa)ﬁUa_&uimuM
BT e e

O audall 5ol ads Agall G 138 (MOE)  puanl) Uas iala ysuas) alasdls
Sobua pyuaddl Uas Juala
+MOE = Z_,, . X —

vn
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Estimate margin of error &igay) Jadis  @ludl $le=dl andl dl sgai o) (4SS
81 Sy duds Luall x> Sample sizes Ligayl 3 avas dwas JULl (e slexe¥lig

Sample Size for Estimation

P

Parameter: ‘Mean (Mormal)

Flanning Value

Standard deviation: 22.5

Estimate margins of error ~ «

=

Sample sizes: | 81

Help

Options...
oK Cancel

Sample Size for Estimation

Method

Parameter Mean
Distribution Hormal

Standard deviation 22.5 (estimate)
Confidence level 95%

Confidence interval Tuwo-sided

0,05 sl %5 sa Baaliv 81 ez dye paat) s Tzl Jisla o) gay lag
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Stat > Power and Sample Size > Sample Size for Tolerance Intervals

Calculate sample sizes lizs

95 ;s Minimum percentage of population in interval a3,

ok s 97 96 ;L5 Maximum acceptable percentages of population in interval (*P) a3, L1

Sample Size for Tolerance Intervals

Method

Confidence level 95%
Minimum percentage of population in interval 95%
Probability the population coverage exceeds p* .85

Sample size for 95% Tolerance Interval

Mormal MNenparametric Achieved Achieved Error

P* Method Method Confidence Probability
96.000% 2480 4654 95.9% 9.049
97.000% 525 le3e 95.1% 9.048

* = M m acceptable percentage of population in interwval
Achieved confidence and achieved error probability apply only to nonparametric
method.

Sl Bgill ol iy Minitab agiy « 28l dnall alaal aiall 81l sos Louie
(75 0.05 S5l * p AslSCudl Bbaiall 3olns Jloto| po . ALolall 541 3 OISl (e Wgual
050 digall @z 055 Loctic 799.4015 (2 aladl Ly lall algall Soumill Asall deadll (oS3
198.6914 p Wyiill Goumdll Lugill Zeudll 585 ¢ 100 el ez (55 Lootic Lol

Nonparametric method deelall e das k1 alustuly el ezl (o Aguall

CM‘ (Ve 1 x> dood 2-2 -
Stat > Power and Sample Size > Sample Size for Tolerance Intervals

Calculate maximum acceptable percentages of population in interval (*p) iz

95 ,Lizs Minimum percentage of population in interval

ok @ 100 50 pyans Sample sizes
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Sample Size for Tolerance Intervals

Method
Confidence level 95%
Minimum percentage of population in interwval 95%

Probability the population coverage exceeds p* 0.5

Maximum Acceptable Percentages of Population for 95% Tolerance Interval

Sample Normal MNonparametric Achieved Achieved Error
Size Method Method Confidence Probability
50 99.4015% 99.2846% 72.1% 0.058@

180 98.6914% 99.6435% 96.3% 0.85@

Achieved confidence and achieved error probability apply only to nonparametric
method.

Jeloetll (et iy a8 2lal) Aaaspe Wgusll Goumall Lokl 2eaddl OF piiall 85151 585 43
0Sar ¢ JUL s (e Wl $gimall gal) Al Jola) cliald ST aloesl plustuly
525 J] dxl> b of Jo¥1 Jel=ddl (o @lad (g « I3 ang allue 400 o1 250 4y 5,0
ore 197 (30 AST (e maluadll Jlma Sy ¥ 75 dady Jlota] e Jguamll J83¥1 e ALt
(el 39l (alal ae o O

Ll x> Sleo b Hlas| -3

Busly de A> 31-3

:1Sample Z test daaub de x> dunyd sLasl 1-1-3

oa=al Sample Z Power and Sample Size Laub § 595 dyall ex>g 898 alasiul oy
Logall ol Bl Lo paime Lawgio Bjlae s bodie Gpally « dueall @y ¢ 858 (o A8Mal
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Stat > Power and Sample Size > 1-Sample Z

S Gl gyl el
.

Power and Sample Size for 1-Sample Z

Specify values for any two of the following:

Sample sizes: ||

Differences: | 1.5

Power values: | 0.9

Standard deviation: | 2.6
Options... | Graph... |

Help | OK | Cancel |

Power and Sample Size

1-Sample Z Test

Testing mean = null (versus # null)
Calculating power for mean = null + difference

a = 8.85 Assumed standard deviation = 2.6

Results
Sample Target
Difference Size Power Actual Power
|95 32 9.9 ©.903816

Power Curve for 1-Sample Z Test
10
Sample
Size
— 2
0.4
Assumptions
a
08 Sthew 28
5 : Altemative ®
5
2
0.4
02
00
45 10 05 00 s 10 15
Difference

J..\.z?.:’)zd.oli_bcw@.?-d!gf&ﬂ Glia_o“ ¢ 0.9 894y 1. 1.5 dudy OS] 3929 e caiSU

QLM‘&}QM}aJ}M?}ZM‘WUT
‘1-Sample ttest e x> dubyd y Lusl 2-1-3

Lyl dys Lesie Byally « Lgall ey « 5LasY1 398 G A8l (amal jLas¥ s ausiud
Ssleall Calys¥l 38500 Sllucedl sda Lo cdlass ¥ 2uas 1 2adll of audl b eber lausio
LM 0955 o plewal + Bty Liad ikt dal e Sl gaz of Jud + pusiad . paizall
madl e Ugde 808 Guacet] coulin Lye mx>
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9 5L 898 Gl olard ¥l sl ausituny « Susly gl Hlas dal (e lld) pen L8
/90 Layud 5Lasl 593 (e dguanll 0985 O cum G Al gz sttt diall o>
Goleall Bl (809 (Gae 13 pimy cralei¥l e T 3 Y1 e Y90 100 dady 3,9 (51.(0.9)
15995 150 g sl
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Stat > Power and Sample Size > 1-Sample t =~ AWl Ao lasll LSS a5a5

JUll ldass 448 ity JUl lsadl audl G o8

Power and Sample Size

1-Sample t Test

Testing mean = null (versus # null)
Calculating power for mean = null + difference
a = 8.85 Assumed standard deviation = 158

Results
Sample Target

Difference Size Power Actual Power
186 26 8.9 9.904254

Power Curve for 1-Sample t Test

Sample
Size
h— 26
08
Assumptions
a 0.05
08 StDev 150
e Alemative
H
&
o
0.4
02
0.0
-10a -50 a 50 100
Difference

I alasHa 26 (1o dye pox | g3Laid¥) 7l « 0.9 893y 100 6yu8 sl (e aisU
OsSU E5Las s ULl per § 63Lasd¥l sl ot S ¢ dide Jpimnl (Ko dige o
Bu>lg e (o

Pl Bue pa> Ay slas| 313
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Jle

Wlgde tige J) Ll @ @1 aplls 2ol bdeY) ol 13) L s gogad Silas | oy
b (2ol Aegall) 165 LI @boodl Juall oo calisy Bylmial Jane I 6355 ¥ (50
Ao Slas i W Auall ez Glus M=l puseiug ¢ 1 4eud HLasy alild) s
Llae Awd BLAIS) HLasM (Sasg 1000 51 500 L) digall mm> 0985 Lot HLas™ 893 e

1859 745 o
J=J!

JULl cldaaay S5lgodl aaydl ¢ Jeis < Power and Sample Size > 1 Proportion dadasl! liss

Power and Sample Size for 1 Proportion ﬂ

Specify values for any two of the following:

Sample sizes: | 500 1000

Comparison proportions: |D‘D45 0.085

Power values: |
Hypothesized proportion: 0.065

Optians... Graph...

Amiall § 2wl Al e Jianid

Power and Sample Size

Test for One Proportion

Testing p = 8.865 (versus = 8.865)
a = 8.85

Results
Sample
Comparison p Size Power
9.845 580 ©.431131
9.845 1leee ©.764259
9.885 580 0.449114

9.085 1680 ©.783796

Power Curve for One Proportion
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Power Curve for One Proportion

0

a
003 004 005 006 007 008 009 030 041 042

Leud ope aa8U 0449 5 0.437 508 ;Lo O « Bualin 500 (0 due o> daulyy
2481 0.704 5 0.764 5yud ;LasM ()9S « 1000 dgall @x> 20.0.085 5 0.045 (s a3,Lall
¢ A5 0.764 ol Glas¥ i 54 bsw Jllly .0.085 5 0.045 cns Axlas deud e

Baalive 1000 ¢ 2ST &ipse ez pazmsg

Power and Sample Size for 1-Sample  duigwlgs deud &3 e pxog jlis| 345 4-1-3
Poisson Rate

px>9 59l (o Adall pamal Busly Aine § Ogwly dud iall ey 550l puseiud
A Ll ol du ) deall L peizme Gigd> Juae dslae wyd beie &55LaLl Juang digall
By JST Ao bbby 0985 o ablusdl sda cdlas
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U5 Byleadl Slssl e B3smsll ciguall e 0 13] Lo syts 3 ! pubuas 3554 s
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095 Lectie 5L 898 (g e pibiall oy Al ez Glues daiall 48,401 anseiud
A3 e Jas ¥ @ylae Jase BLAIST HLasd (Say Loaieg 30 of 25 diall e
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Stat > Power and Sample Size > 1-Sample Poisson Rate
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Power and Sample Size for I-Sample Poisson Rate L2

Specify values for any two of the following:

Sample sizes: | 25 30

Comparison rates: | 13

Power values: |

Hypothesized rate: 15

Options. .. | Graph...

Power and Sample Size for 1-Sample Poisson Rate: Options

™ Not equal
" Greater Than

Significance level: | 0.05

"Length” of observation (time, items, area, volume, etc.): Lo

Help oK ‘ Cancel

13 o J8l gl LessThan (2 aiudl dus,all o) lasdls

P Amdidly

Power and Sample Size

Test for 1-Sample Poisson Rate
Testing rate = 15 (versus < 15)

a = 9.85

“Length” of cbservation = 1

Comparison Sample

Rate Size Power
13 25 0.842947
13 30 0.898200

Power Curve for 1-Sample Poisson Rate

1Wm—
Ny Sample
L N Size
N — EH
0.8 _—
N a0
. Assumptions
08 N & :
._ 5 Hypothesized rata 15
H Altermative -
] ", Length 1
0.4 N
>
T
02-| N
0.0
125 130 135 14.0 145 15.0

Comparison Rate

¢ 25 dagall @z 05 Lo 0.843 (2 )Las¥ 598 (158w « 13 o Llall Juss oof adSS G
Jul 9. 38K (20843 o daiiall AS, 400 5,459.30 Al @z O5S, Loaic 0.898 3539
SIS sualie 25 (o dye @z iny
Power and Sample Size for 1 Variance (ple]l diall o> 9 jliis| 398 5-1-3
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Stat > Power and Sample Size > 1 Variance

JULl bily 44 Gy « Glodl ) myseiud (o3

Power and Sample Size for 1 Variance M

Enter ratios of standard deviations hd

Specify values for any two of the following:

Sample sizes: | 50 100

Ratios: | 0.8
(StDev f hypothesized StDev)

Power values: |

Options... | Graph... |

Help oK | Cancel |

9 dmiillLel

Power and Sample Size

Test for One Standard Deviation

Testing StDev = null (versus # null)
Calculating power for (StDev / null) = ratio

a = 0.05
Results
Sample
Ratio Size Power
0.8 50 0.539865

e.8 1ee ©.865153

Power Curve for One Standard Deviation
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Power Curve for One Standard Deviation

.0
o7 03 03 10 11 12 13 14 15

Ratio

0.865 ;Lais| 8589 sualine 50 Lue paom 0.539 558 e Josaxll Say « 0.8 Lewd BLAISY
par g 1y ¢ 0.8 Awd (e o iU 3,308 5Lasl 598 e Jguamll Sualin 100 dige ey

Lie 100

D oides Wl 3 2°3
: Power and Sample Size for 2-Sample t (wildius (niiee ez>g )las| 598 1-2-3
Lylae wys Leie Gyally &gall pag 5L 598 (s ANl (ol 5Las™) 1 auseiud
- idgale 0938 Ay Lo Gyl (83 (rlatue eade (anizme O Byl
Jle
LY bl pen S ri bl @ skl Lsy ci¥fane Wylie Lumall Aile, ) jladue duy
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J=J
JUWI Y LS, g4
Stat > Power and Sample Size > 2-Sample t

Sleslall 44 G Gle> pape e Jamid
—

Power and Sample Size for 2-Sample t

Specify values for any two of the following:

sample sizes: |

Differences: | 5

Power values: | 0.9
Standard deviation: | 10 L
Options... Graph...

Help | OK | Cancel |
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Power and Sample Size

2-Sample t Test
Testing mean 1 = mean 2 (versus #)

Calculating power for mean 1 = mean 2 + difference
a = 8.85 Assumed standard deviation = 1@

Difference Size Power Actual Power
5 86 8.9 ©.99323@

The sample size is for each group.

Power Curve for 2-Sample t Test

Power Curve for 2-Sample t Test
10
Sample
Sizz
— a5
08
Assumptians
a 005
Sthev ]
- 08 Altermative =
-
&
£
0.4
0z
00
-50 -25 00 25 500
Difference

Blas .86 gag Al pzsd Go¥ amdl ez ) LAY Zlizy < 0.9 895y 5 (3yé (e aasl)
Minitab (o2 « Brizso 130e (ud e ez ] 6055 0.9 2Ll @azall 5Lasyl 593 o
By9de Lgall M((w‘ 8,ual) a3l G|

: Power and Sample Size for Paired tinilag e (s o9 )Lisl 598 2-2-3
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Power and Sample Size

Paired t Test

Testing mean paired difference = 8 (versus #0)
Calculating power for mean paired difference = difference
a = 8.85 Assumed standard deviation of paired differences =5

Results
Sample
Difference Size Power
3 10 0.395918
3 20 ©8.721@e5
3 50 0.9860831

Power Curve for Paired t Test

Power Curve for Paired t Test
1 ——
\ ,F Sample
Size
—_— 10
08 - = 20
- 50
Assumptions
_ 08 a 05
% StDev 5
a Altemative 2
0.4
02
I
\\ .
0.0
& 4 2 [ 2 4 &
Differenc
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: Power and Sample Size for 2 Proportions  (witudd dall qxsg jLis| 845 3-2-3
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0.9 sl

el

.Stat > Power and Sample Size > 2 Proportions

Power and Sample Size for 2 Proportions u

Spedify values for any two of the following:
Sample sizes: I 1000

Comparison proportions (p1): | |

Power values: I 0.9

Baseline proportion (p2): I 0.6

Options. .. | Graph... |

Help | oK I Cancel |

Power and Sample Size

Test for Two Proportions

Testing comparison p = baseline p (versus #)
Calculating power for baseline p = 8.6

a = 8.85

Results

Sample
Size Power Comparison p
16000 @.9 8.669724
leeg 8.9 ©.528190

The sample size is for each group.

Power Curve for Two Proportions

Power Curve for Two Proportions
10
Sample
Size
— 1000
08
Assumptions
a 005
Sasdlinep 05
L8 Alemative *
E (e -
04
02
052 054 056 053 050 062 084 056 063
Comparison p
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Poisson Rate
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.Power and Sample Size > 2-Sample Poisson Rate

JUll cildane 448 oSS Hlg> aape W playd

Power and Sample Size for 2-5ample Poisson Rate

Spedfy values for any two of the following:

Sample sizes: |

Comparison rates (R1): |32 33

Power values: | 0.9

Baseline rate (R2): 35

Options... | Graph... |

Help oK | Cancel |

P plidl dmdie 0555
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Power and Sample Size

Test for 2-Sample Poisson Rate

Testing comparison rate = baseline rate (versus #)
Calculating power for baseline rate = 35

a = 9.85

“Lengths” of observation for sample 1, sample 2 =1, 1

Results

Comparison Sample Target

Rate Size Power Actual Power
32 79 0.9 ©.902793
38 86 8.9 ©.902550

The sample size is for each group.

Power Curve for 2-Sample Poisson Rate

Power Curve for 2-Sample Poisson Rate

Sample

Size
— 7
— — 8

Assumptions
@ 005
Baselinerate 35
Altemative
Lengths 11

Comparisan Rate
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.Power and Sample Size > 2 Variances Jll »¥l caSs Minitab meliyg JUll lda J> J> (e
Slo=dl adl 3 2Ll cldaall (oSS @

Power and Sample Size for 1-

=

Power and Sample Size for 2 Variances

IEnber ratios of variances vI

Spedify values for any two of the following:

Sample sizes: I 50

Ratios:

{variance 1 [ variance 2)

Power values: I 0.9 |
Options... | Graph... |

Help | oK |

b Lesd e )y las o8

Power and Sample Size

Test for Two Variances

Testing (wvariance 1 / variance 2) = 1 (versus #)
Calculating power for (variance 1 / wvariance 2) = ratio

a = 0.85
Method: Levene’s Test
Results
Sample
Size Power Ratio

The sample size is for each group.

Power Curve for Two Variances

5@ 8.9 2.83320
5@ 8.9 ©0.35296

Power

Power Curve for Two Variances

Sample
Size
— 50
08
Assumptions
@ 005
05 Alremative 2
) Mathod Levens
04
02
0.0

as 10 15 20 25 L 35 40
Ratio

Bl e 331 HLasY Aie om>g By

rJabadd! &l Las - 4
1-4

: Sample Equivalence Test
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Stat > Power and Sample Size > Equivalence Tests > 1-Sample ¥ ¥ oSS JULl lda (!
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Power and Sample Size for 1-Sample Equivalence Test &J

Hypothesis about: Test mean - target {Difference)

What do you want to determine? (Alternative hypothesis)

Lower limit < test mean - target < upper limit j
Lower limit: | -0.42

Upper limit: | 0.42

Specify values for any two of the following:

Sample sizes: | I

Differences (within the limits): | 0.010.20.3

Power values: | 0.8

Standard deviation: | 0.332|

Options... Graph...
Help oK Cancel

Power and Sample Size

1-Sample Equivalence Test

Method

Power for difference: Test mean - target

Null hypothesis: Difference £ -8.42 or Difference > 8.42
Alternative hypothesis: -8.42 < Difference < ©.42

a level: @.85

Assumed standard deviation: 8.332

Results
Sample Target
Difference Size Power Actual Power
9.0 7 0.8 @.805875
0.1 9 0.8 0.834530
Q.2 16 0.8 0.811465
@.3 49 @.8 0.802154
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Power and Sample Size for 2-Sample (wilce 535 HLasy Le qx>g 895 2-4
Equivalence Test

Leaie @yally igall ezx>g 85811 (s A8Matl (amal Ll HLasy Aall qm>g B9all puserul
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Stat > Power and Sample Size > Equivalence Tests > 2-Sample

Power and Sample Size for 2-Sample Equivalence Test [
Hypothesis about: |Test mean - reference mean (Difference) j
What do you want to determine? {Alternative hypothesis)

Lower limit < test mean - reference mean < upper limit j

Lower limit: | -1
Upper limit: | 1

Specify values for any two of the following:

Sample sizes: |

Differences (within the limits): |0.5 0.7 0.9

Power values: | 0.9

Standard deviation: 0.41]
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Power and Sample Size

2-Sample Equivalence Test

Method

Power for difference: Test mean - reference mean

Null hypothesis: Difference £ -1 or Difference > 1
Alternative hypothesis: -1 < Difference < 1

a level: .85

Assumed standard deviation: @.41

Results
Sample Target
Difference Size  Power Actual Power
0.5 13 0.9 @.9154a7
0.7 33 0.9 0.902461
0.9 289 0.9 ©.900360

The sample size is for each group.

Power Curve for 2-Sample Equivalence Test
X Lower Equivalence Limit Upper Equivalence: L'mlﬂt
104 Sample
Size
! — 13
0B N 33
283
_os| L} Assumptaioal?
2 StDev 041
o
&£ |
04
oz i!
oo ! !
-10 -05 0.0 05 10
Difference

o JaT Y 5Lasl 558 Guinil Aegerms (S 3 Hasdle 13 J) zlims dlall 13 . 05 Gyall o 13]
Byall 8 Lok L5 0.92 s sLas¥l 853 06 « 13 iy A i potieiad LS 13].0.9
AST e e ] glims dell 018« (1) golall 53181 a o1 (1-) oY 5851w J] 3

289 ;e Jiu ¥ Hue px Jl zlimi LS L 0.9 Gylad + JUL Jurws e B9all pudi Gudnil]
109 ,Lisl 555 Beinil Aegame S § Aasdla

Bgd Jas ¢ Solall 58Il us o oW 5K us (e Byall LIAB) e ¢ Al e (¥ Al
(Brmie 0585 ¥ Loaie Jobatlly ALl Jlas gag ¢ Lall) O (po ooty HLasy]

Power and Sample Size for Equivalence (o (ridee 59165 jLosy Liue qx>g 595 3-4
Test with Paired Data

2801 ULl pe 33181 LasY Al ey 85 51 (3L Lo 131 Loga ,Las¥ 1 yia
DLl b wgie o 58K @ds L ys Leie Byalg duadl @9 89d]l Gy WMl azal
Arga3l) SlasMU aliiialy Az pe Lawsilly
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Power and Sample Size for Equivalence Test with Paired Data

|
=]

Hypothesis about: |Test mean - reference mean (Difference)

What do you want to determine? (Alternative hypathesis)

=l

Lower limit < test mean - reference mean < upper limit

Lower limit: | -0.5
Upper limit:  |0.5

Spedfy values for any two of the following:

=l

Sample sizes: I 14

Differences (within the limits): ID.] 0.2 0.3 0.4

Power values: I

Standard deviation of paired differences: | 0,42

Options... | Graph...
Help | oK | Cancel

a level

Results

Difference
0.1
0.2
0.3
.4

Power and Sample Size

Equivalence Test with Paired Data

Method
Pover for difference: Test mean - reference mean
Null hypothesis: Difference £ -8.5 or Difference > 0.5

Alternative hypothesis: -8.5 < Difference < @.5

9.85

Assumed standard deviation of paired differences = 0.42

Sample
Size Power
14 ©.957371
14 ©.811858
14 ©.517255
14 9.211869

Power

10

06

04

00

Power Curve for Equivalence Test with Paired Data
Lower Equi Limit Upper Equi Limit

Sample

Size

J— 14
Assumptions
o 0.05
StDev 042

-0.50 -0.25 000 025 050
Difference
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Bootstrapping for 1-Sample Mean: diuc lawgic poli1 - 4-

Bodaie e JsT M (e ciliadl a0 395 5ua5 3as,b( bootstrap ) anlall salel gl ysgusll
s g resample S .clge 55, Sligall sda (eudy busly Adlsde Aue (po Jlugduw] o
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Time

109
150
119
88
8.2
148
92
88
160
152
159
9.2
92
77
80
125

MINITAB 19 3 JWl ¥l ylass JULl 1da Jo (e (5505 G

Stat > Resampling > Bootstrapping for 1-Sample Mean

1in Base for random number generator ;lis Options &igdyl (3

: bud) Awas

cdg Lhugio of o 795 dwdy Bilg 058G o oSy slaadl o J1 /€195 483l Jles pda

¢ 93 bootstrap a 355 o el eyl gy Lyds 22,55 12.9 9 43,85 9.9 o oAy Jelad!
2l @ gt of slaall 1id oSe el Lagds

Bootstrap Histogram for Time
95% Confidence Interval

985625 113095 128563
140 I T I
| | |
120 | |
| |
100 | | |
| |
g
@ | |
3
gﬁn | |
= | |
20| ! !
| |
20 | |
|
o0
Means
Observed Sample
Variable N Mean 5tDev  Variance Sum  Minimum  Median Maximum
Time 16 113313 31149 97023 181300 7.7000 10.0500 16.0000

Bootstrap Samples for Mean

Number of Resamples Mean  StDev 95% CI for p
1000 11.3095 07625 (9.8563, 12.8563)

: Bootstrapping for 2-Sample Means (niiie Jowgio pous  2-4

45



‘MMW@AE}Q‘@WJM‘&‘wu@c&w}uxj.\s‘am
e Lo sualin wetad W Cmy Udiwe wlaalad] 0655 g;-b ¢ Gyall 1id 48 Jlee yyudsg

él.u.n Ao e 55 18 AMETWY] sda dga9 pley ¢ Ay Lud! laaladl

Jle

okl Auall Slositll e (sl Ly lassds § yall gt Resad) e 5 LaTus
e Jamid alisy gue e By A (adiune ooy 4d ol Ll Lluiwl Gyl W8y o]

gl AudIly dagde Lol Aeud — ALl Ll

Jll

rating H1y rating H2 Wlgs addue JS § oaall Loy Jual 5e

C1 c2 c3
rating H1 | rating H2
81 89 I
7 64 1
75 35
74 68
86 69
[0 55
62 37
73 57
a1 42
=1 49
81 59
85 58
7 65
78 71
8z 67
[0 58
78 63
76 68
71 55
80 57

JUl a1 LSS 0o

Statistics > Resampling > Bootstrapping for Z-Sample Means

Bootstrap Histagram for Rating by Hospital

95% Confidence Interval
144 2096
T

276

9 12 15 18 2 2
Difference in Means

Observed Samples

27

30

Hospital N Mean StDev Variance Minimum  Median Maximum
A 20 80300 8183 66958 62.000  79.000 98.000
B 20 59300 12431 154537 35000 58300 89.000
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Difference in Observed Means

Mean of A - Mean of B = 21

Bootstrap Samples for Difference in Means

Number of Resamples  Average StDev  95% CI for Difference
1000 20960 3.279 (14.400, 27.600)

239ls adia C1957 098y Adunall wlensedl jladus o 1 au3ss of Gled! pnsdl iz
pdiall @ el Loy Jume o ay cnnemll Jasesio o Grad) 0T o 1195 &dy 31y
27.6 9 14.4 (s zolisbootstrap  mludly Befell Hladucel] Sy <l Lol g0

Bootstrapping for 1-Sample Proportion 4 dud pags 3-4

UL e Be Audd Slgadl G5 295 BLASWY Buslg due eud] Bootstrapping adseiwl
pozell ) 2t Jlma il

Jle

1000 Gise Zowd 95 aluseial 12450 LSall Eiolyzdl sacs 200 ga cylaall e 13!
bualin

J=J!

JWleY USG p g

Statistics > Resampling > Bootstrapping for 1-Sample Proportion

summarized data ,liks @3

&Sl led! sue In Number of events, enter 124

Slaalid! sae In Number of trials, enter 200

.On the Options tab, enter 1 in Base for random number generator
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Bootstrap Histogram
95% Confidence Interval
0.555 0619255 0,

o

80 -

Frequency

@
2
L

— e e e e e e e — = — &

0.57 080 063 0.66 0.69 072

Proportions

Observed Sample

N Proportion
200 0.6200

Bootstrap Samples for Proportion

Number of Resamples Average 95% CI for Proportion
1000 0.6193 (0.5550, 0.6900)

0.69 9 0.56 cnr 7l peizell Buwd Ol (oo 795 Hsdy cndily 05Se oof Sen 45 | €1 795 i
Bldl 3 Geiell Sy oy L.a.g,.«]oj..\./.,g bootstrap 2 o Sed! ol gy Loyas

: Bootstrapping for 1-Sample Function &l Jlgs o5 4-4

SULdl (o diad Boume Abasy cliall Ay 545 8LaSawY Bootstrapping plasciwl @i
goezxa « orwgdl AJW Slebas¥l o 5L LiSy . ezl dadal 2881 Lo juaazly
Goleall Bl=i¥ bl ¢ bl

Median Liwsld igllall naig 12 o8, Jls Jsb: Jlis

JUl o3l agai Jeall 4859 § JUlI cldaae LS way: J=JI

Statistics > Resampling > Bootstrapping for 1-Sample Function
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Bootstrap Histogram for Time
95% Confidence Interval

400

300
E
2200
2

100

Observed Sample

Variable N Mean  StDev Variance Sum  Minimum Median Maximum
Time 16 113313 31149 97023 181300 7.7000 10.0500 16.0000

Bootstrap Samples for Median

Number of Resamples  Average  StDev  95% CI for Median
1000 105311 1.5877  (8.8000, 14.8000)

Ly Jaall 5; 2idy Aeud of o0 195 Ay WB3ly 090 OF Sy SleasSIN 0T JI 7195 ada
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t Hadiadl aaiedll alylasl -5

Randomization Test for 1-Sample 5> ly &ise Jassil ilgdadl aaieall slas! 1-5

: Mean

Bosilly porzll Losegto 2lak amly B Taugil ilgdiadl anjerll slas! alusial o Sas
A L Zagall of Aozl

Jull ol ds W
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Time
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148
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Statistics > Resampling > Randomization Test for 1-Sample Mean
Lgayl §.12 o8, J>u5 Hypothesized mea2 %igayl 3 Time liss InSample 44,0 (3

@ Ll .Alternative hypothesis, select Mean < hypothesized value ,lix; Select Options

ok @ 1in Base for random number generator Jdatus

Randomization Test Histogram for Time
Hop=12, Hyp <12
113313 12

140
|
120

100

o
=1
L

Frequency

@
3
L

.
=
I

m
=]
I

Means

Observed Sample

Variable N Mean  StDev Variance Sum  Minimum Median Maximum
Time 16 113313 31149 97023 181.300 7.7000 10.0500 16,0000

Randomization Test

Mull hypothesis Hoip = 12
Alternative hypothesis Hup <12

Number of Resamples Mean  StDev P-Value
1000 119783 07625 0.2030

0.203 (2 p dagall ¥ Aads 12 (o J8T Jeladdl (o) awgin o0 e Aadl 2o ,all (ais
O 4iSay Vg Lyaiall o yall (ady § GlesSTl Jdidy « 0.05 Logiall Goiua (1o 2ST 29
bootstrap 393 o Gledl syl midgs LS 2au85 12 oo JBT Jeladdl (05 Jawsie o gl
B § 3 of Jomall oo L Gagds 9o
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Randomization Test for 2-Sample Means widie  Jowgiodl Silgdaadl 39l jLis| 2-5-
Sooliiue placizll o813 Lo wpamdd pidae st Gilgdadl asenll Hlas | susiud
Slasdle =l 13 Akl Aasdle 6l e Aipne HasHle Fod daini ¥+ Blatue cllasIL 083
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Statistics > Resampling > Randomization Test for 2-Sample Means

both samplesin one column us>lg 3gac (§ catead) LS L% slises (6)lgdl aa,ll o0
options &isil § hotel aSi Sample DS as,ll 3 Lol « rating aiill caSs Samples aspe 3
in Base for random S

1 number generator

Randomization Test Histogram for Rating by Hospital

Ho e -Hz =0, Hops - pz #0
E 0

Frequency

-18 -12 5 (1] 3 12 18
Difference in Means

Method

ju: mean of Rating when Hospital = A
122 mean of Rating when Hospital = 8

Difference: j, - =

Observed Samples

Hospital N Mean StDev Variance Minimum Median Maximum
A 20 80300 8183 66.958 62000 79.000 98.000
B 20 59300 12431 154537 35000 58500 89.000

Difference in Observed Means

Mean of A - Mean of B = 21

Randomization Test

Null hypothesis Hoi ba - 1z = 0
Alternative hypothesis  Hat iz - iz % 0

Number of Resamples _ Average  StDev  P-Value
1000 -0.185 4728 <00020
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Statistics > Resampling > Randomization Test for 1-Sample Proportion

events, WY Lo 6l cleglall (o @3 Summarized Sl G)lg> ape L pday
Number of trials, 200 .124

Alternative hypothesis, select Proportion > hypothesized value

ok e Lans @ 1 a4 Base for random number generator

Randomization Test Histogram
Hpp=05Hgp =05
0.5 0.62
: :
120 | |
| [ I
100 L | |
B - I
80 |
&
< I
T &0 |
2
= I
40 |
I
20 |
I
0020
0
0.42 045 048 0.51 0.54 0.57 0.60
Proportions

52



Observed Sample

N Proportion
200 062

Randomization Test

Mull hypothesis He:p = 0.5
Alternative hypothesis Hip = 0.5

MNumber of Resamples  Average P-Value
1000 049942 0.0020

Soiun (o JBT (290 0.002 2 p Lasd o Bla3.0.5 e xST Awd o e Ayud) dsyall o
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Cutlier Test =
C1 strength Variables:
strength
By variables (optional):
COptions... | Graphs... ‘
Results... | Storage... ‘
Help oK | Cancel ‘

Variables : strength asye 3 laalad) e go o] Lele Jiazs (@1 Aaglall @ J55
JUl G la=dl )kl sliseid Options (Ao baiyas @3

hleS Audls Byamall dunyall $Las Loy Grubbs jlas Lis | Ll La Lasdls
Null hypothesis  All data values come from the same normal population
Alternative hypothesis Smallest data value is an outlier
Significance level ©t=0.05
1 il Zesall (B yial] Aesdll o) dad Q] Lusalle
OK (e Laias o
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Grubbs' Test

Variable N Mean StDev Min Max G P
BreakStrength 14 123.4 46.3 12.4 15%3.1 2.49 0.844

Outlier

Variable Row Outlier
BreakStrength 1@ 12.38

Outlier Plot of BreakStrength

G’ Test
Wi Max 6 »
1235 19509 240 0044

- 288 M &9 - e - .
0 50 100 150 200
BreakStrength
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iyl (2 Aad il O piltang Ayaall A8l Geasdl (ady < 0.05 AU (alpha oi 0L 4 4]
oo ¥y 1238 sl golay (o€ bl Usof ol pasdd! of caddSy edid! 3az=s
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Stat>Basic Statistics>One sam pIe Z
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One-Sample Z for the Mean

Summarized data j

Sample size:

Sample mean:

o
O

Known standard deviation: | 5

[¥ Perform hypothesis test

Hypothesized mean: | 10.5

_seeat |
_ Help

Options... | |

CK | Cancel |

50 &gl px> J>i9 Summarized data jliss cpladly lawsill (e cldans 1895 Al> (3
ool3) pslall lall ah=s¥ly 10 diall lasgis oo S cilx e 30 (o0 ST Bualine

5 (pex=ll
Zaboall s il ) OK e Lauay Laiais

One-Sample Z

Test of uw = 10.5 w3 # 10.5

The assumed standard deviation = 5

i Mean SE Mean 95% CI Z P
50 10.000 0.707 (8.614, 11.386) -0.71 0.480

52 10,5 ¢ JBI Hgmall 2all wgie 0586 o) Jlei| o) AW Al panis (,Sass

0,48
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One-Sample t for the Mean =
|S mmmmmmmm d data j
Sampl 20
Sample me 4
Standard deviation: | 1
¥ Perform hypothesis test
Hypothesized mean: | 4.5 !
Options...
Help oK Cancel
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One-5ample t for the Mean

Summarizes d data ~|
Sample size: ,207

( One-Sample t: Options @\
Confidence level: ,T

Alternative hypothesis:

Help | oK ‘ Cancel ‘

Options...
Help oK Cancel

JUdl 2 dl (@ 0SS diiilly

One-Sample T
|

Teat of p = 4.5 w3 > 4.5

i) Mean StDev 35E Mean 95% Lower Bound T P
20 4.000 1.000 0.224 3.613 -2.24 0.%981

0981 g2 Student aiexd mlilly Lgoeud! Liall lawgio oSG O Jleia! ol a1y
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Stat>Basic Statistics>2- sample t....

Summarized Data lises Joel Jugud!
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Jl @yl gyl st

Tweo-5ample t for the Mean 2
Summarized data j
Sample 1 Sample 2
Sample size: | 35 | 40
i Sample mean: | 5 | 6
Standard deviation: | 3 | 2

Options...
Help oK Cancel

OK..\.m' u\.c. Ja.a.;a_“_»j

Two-Sample T-Test and CI

Sample N Mean StDev SE Mean

1 35 5.00 3.00 0.51
2 40  6.00 2.00 0.32
Difference = pu (1) - u (2)

Estimate for difference: -1.000

95% upper bound for difference: -0.030
h—Test of difference = 0 (w3 <): T-Value = -1.72 P-Value = 0.045 DF = 73

0,045 ga T Golun ol 48| ]l Jawgio oty Grall Jleio¥ aujodl (o (gay 1o

t ontlagipe (ki peizes 2-3-1
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1 2
after before
10 I ] I
13 10 1
6 4
7 8
3 11
14 14
17 10
11 12
17 17

0el sgae 3 Wiue S bl ¢l (each sampleisina colum) diw sl (55l ape Load ylayd

Paired t for the Mean e
Ci  after Each sample is in a column j
C2  before

Sample 1: [before
Sample 2: | after

LOptom | Graphs..
Help oK. Cancel

AW am il e Jhams ALl ALY gl yeds ¢ Libsg
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Paired T-Test and CI: after, before

Paired T for after - before

n Mean StDev 5SE Mean

after 9 11.44 4.10 1.37
before 9 10.22 3.96 1.32
Difference 9 1.22 3.07 1.02

92% CI for mean difference: (-0.83, 3.28)
T-Test of mean difference = 10 (vs # 10): T-Value = -E8.57 PF-Value = 0.000

0 52 (uapitl] glaal Cpuzes warg Jud Al lodle Jawgio cn Byd 3929 Jlail (3
L] At JlaisY aaeall 4-1

siall s Byguama daid Jlady (il (65 O9ila) auais diue ol paizl pisT (e Bylee Aud]!
Ml (30 Ll (8asg o]l

ol oSay LS ¢ el s (2 q= (1-P) Lol zleidl & TT J1ppass P Jies cus
LS YLl e Sl Ll sue Ll dndd)

Psa zledl Jleis| g zleidl &ilw sue (e gy gl Glgdaadl il g0 X ol (oydy
2l oM Glgdadl paiell adlaas 28Ul Als Gld & peddl H,SS Sliwsae g0 0 O
@ el (63 s

P(x) = () Pe(1 - Py

x=012,....,n
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Stat>Basic Statistics> 1 Proportion.......

JW S lexdl adl e b

(One-Sample Proportion

[ttt

el |
Help

Summarized data

Mumber of events: | 70

Mumber of trials:

' gerform

100

Hypathesized proportion: | 0.75

=

Options...

Cancel |

Lgayl § Lo 70 ozl o 3edl old @llewdl sue Number of events &igayl (3 s
Lgayl Jadig Salaztl § Buxlerll wilylewdl sue ass Number of trials
Method @sa,l 39 434l (S9un sl « options (de Ladiai @f ¢ 75 Aeydll aunig test

Perform Hypothesis
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Test and CI for One Proportion

Teat of p = 0.75 va p < 0.75

X
70 100

Sample

1 0.700000

Using the normal approximation.

N Sample p 95% Upper Bound

P-Value
0.124

Z-Value

0.775377 -1.15

0,124 4a

s cale 600 caezd lavie el Acud Jgo

0,75 ¢yo S8 Aaedll 0555 oo Jloo! (o 1k
ronitud - @yal JlaisYl aaieddl 541

16 Jlw

LMot dwlyy (el O & il cwald
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Stat>Basic Statistics> 2 Proportions
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a1 ) Aaglaill LSS 0o
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LS Glsdl iyl @ Jlll wbly s
===

Two-Sample Proportion

[Summarized data

Number of events:

MNumber of trials:

=

Sample 1 Sample 2
: | 400 300
600 700

Options...

oK Cancel

options e .144.44.‘\.93
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estimate the proportions separately (Jasie JSCdo oniixall puds Leag olhls cdla o) s
cuse the pooled estimate of the proportion &eudld pezell uadll alaseiwl o

Test and CI for Two Proportions

Sample X H Sample p
1 400 700 0.571429
300 €00 0.500000

Difference = p {l) - p (2)

Estimate for difference: 0.0714286

95% CI for difference: (0.0171648, 0.125692)

Teat for difference = 0 (va #£# 0): Z = 2.38 P-Value = 0.010

Fisher's exact test: P-Value = 0.010

% 10 (o AST ¢ Boyadl dsg 9Ll Enlamdl de (edll Gund o Gya) JleasWl el ol
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JU1 Tl 8 X il b L) 3,855 131 8 Lo
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0% =151 pexzll culs o dadl i $2 =17 Gl cpliad JLeas™ asenll sl gllall
minitab &ﬁL{H das;a§)3(3¢434qﬁ‘¢hbtﬁ Jass J=J!

65




14
17
11
17

¥ ¥ asGy

Stat>Basic Statistics>1 variance ....

9l Busly due (sasy one or more samples, each in a colum die Hlises (§)lgdl as Ll e o lays

éj“ﬁéﬂf\

ByLaY! o« ldaall ;845 (o ol ¢ gl s (gyleall LBl gle bl s 46l ae
Perform Hypothesis Test 4iga,l Jeasas ]

Cne-5Sample Variance

One or more samples, each in a column

X

¥ Perform hypothesiz test

Value;

IHypcmesized variance

=l [

Options...

Cancel

aJudl é\.u.n e nga_zjb
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Test and CI for One Variance: X
Method

Null hypothesis g-gquared = 17
Alternative hypothesis o-sguared # 17

The chi-agquare method is only for the normal distribution.
The Bonett method is for any continuous distribution.

Statistics
Variakle N StDev Variance
2

X 1 .88 15.1

95% Confidence Intervals

CI for CI for

Variakle Method StDew Variance
hiA Chi-Sgquare (2.75, &.60) (7.&, 43.5)

Bonett {(2.88, 6.25) (8.3, 39.1)
Teats

Test

Variakle Method Statistic DF P-Value
hiA Chi-Square 9.7 11 0.8497

Bonett - - 0.778

0,897 sa auyi g8 0pilat mldl Jleis¥l aseddl of JI add
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Stat> Basic Statistics >2 Variances....

& e S sasy Each sampleinits own colum 24,1 die slases JWl (6)lgdl au ) ylays

ua\.’xj‘ LA.)}A.C

Two-Sample Variance -+
[Each sample is i its own column -
sample 1: [x
sample 2: [ ¥
| optors... | graprs.. | mesus.. |
Help oK Cancel

Al dmaiall § pasdl @l Je Jiaid
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Null hypothesis Variance (¥) / Variance(y) =1
Llternative hypothesis Variance((X) / Variance(y) # 1
Significance level o = 0.05

F method was used. This method is accurate for normal data only.

Statistics

95% CI for
Variakble N 5StDev Variance Variances
H 12 3.885 15.091 (7.573, 43.504)
v 12 3.871 13.477 (6.763, 38.852)

Batio of standard deviations = 1.058
Batio of wvariances = 1.120

95% Confidence Intervals

CI for

CI for StDev Variance
Method Ratioc Ratioc
F (0.568, 1.972) (0.322, 3.890)
Teats

Tesat

Method DF1 DF2 Statistic P-Value
F 11 11 1.12 0.855
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Stat>Basic Statistics>One sam ple Z
4aslally ol slalls SLldl Jsol ae worksheet Jeoadl 4859 35k e Lol cnidsshay J=dl (9509
Jee 4859 ﬁtmt 093 byl Llizs ‘zgd\ Sleglall Jsol 29 L, lises dgw ‘zgd\ aaladl

One-Sample Z for the Mean =
Summarized data j
Sample size: 100
Sample mean: 10
Known standard deviation: | 5

[~ perform hypothesis test

Hypothesized mean:
Options...
Help oK Cancel

100 dall px> J5a39 Summarized data lses (ubadly awgdl! (e Sldaas o935 Al (3
ool) palall glall By 10 Al liwsio oo IS cilz I e 30 o0 A4S Bualin

5 (pex=lly
Bydilia Balud) sl Goé 51 HHle> paye wilayd Options e laday Lasialg

One-Sample Z for the Mean =
[summarize d data |
Sample 100
( Cne-Sample Z: Options S8 @ ]

Confidence level: 5.0

Alternative hypothesis:

Options. ..
Help oK Cancel

LSl 431l d>y5 ga9 « Confidence level dall $giun 9o G¥ Ol ade &l Jdovudly
%99 I et a8 Leud dslig Jl=ll 10
A= ok e lasall @3 0,95 5038 uasg %99 % 95 % 90 b Lay il

|| Session

One-Sample Z

The assumed standard deviation = 5

n Mean SE Mean 95% CI
100 10.000 0.500 ({9.020, 10.980)
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Stat>Basic Statistics>One sample t JUdl 0% LS (L Lo pods poizme Jawgin yyaadl
JUl olsmedl andl Lad (lass

‘One-Sample t for the Mean _ E

|Summar|zed data j
Sample size: ’10—
Sample mean: ’4—
Standard deviation: ’1—

¥ Perform hypothesis test

Hypothesized mean:

Help oK Cancel
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Cne-Sample t for the Mean [

Summarized data j
Sample size: 20
One-Sample & Options @

Confidence level: aglo

Alternative hypothesis: |Mean # hypothesized mean j

Help | oK ‘ Cancel |

] ] ev |
= x| o |
By dxdild 1dee %99 I 45l (s9tun Lindy 45 Confidence level Juhiuws § 41 lasdls
55

|\ Session

11/26/2019 4:53:47 PM —

One-Sample T

N Mean StDev SE Mean 9% CI
20 4.000 1.000 0.224 [3.360, 4.640)

52 ezl Lacogal 3,05l @all Jlme o) %99 Lo Ui Stun i ol (B Amalilly
Cl:(3.36; 4.64)
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JUl olsdl aall o lasd

Two-Sample t for the Mean ==

Summarized data j

Sample 1 Sample 2
Sample size: 35 40

Sample mean: 10 15
Standard deviation: | 3 5

e I
Help oK Cancel

%90 445 Ggiun 399 L_;.'\.H 3res) t‘)l‘)-ejé-.' options digdyl e Ja.ga_il_g

wo-Sample t for the Mean

Summarized data |

Sample 1 Sample 2

Sample size: 35 a0
Sgmple mean: 10 15

Standard deviation: |3 5
Two-Sample £ Options ==

Difference = (sample 1 mean) - (sample 2 mean)
| confidence level: aojo
Hell|| Hypothesized difference: [0.0

Alternative hypathesis: [Difference = hypothesized difference |

I~ Assume equal variances

Help oK Cancel

Gl sal poanll Ay das ok e Llkhas 13)

Two-Sample T-Test and CI

Sample N Mean StDev SE Mean

1 35 10.00 3.00 0.51
2 40 15.00 5.00 0.79
Difference = p {1) - pn (2)

tstima:e for difference: -5.000

90% CI for difference: (-6.567, -3.433)
T-Test of difference = 0 (w3 #): T-Value = -5.32 P-Value = 0.000 DF = &5

%90 a5 &ewds Cl: (-6.567; -3.433)  ga cnbaugio o Byall a8l Jlre o g
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c1 c2
after before
10 I ] I
13 10 1
6 4
7 8
8 11
14 14
17 10
11 12
17 17

0el s5ae 3 Wiye S il ¢l (each sampleisina colum) diw sl (55l ape Load ylayd

(i)

Paired t for the Mean
C1  after Each sample is in a column
C2  before

Sample 1: |before
Sample 2: | after

| Options... §

Graphs... |

=l

Help CK Cancel

AW am il e Jhams ALl ALY gl yeds ¢ Libsg

11/26/2019 4:53:47 PM

Paired T-Test and CL: after, before
Paired T for after - before

N Mean StDev 5E Mean
after 9 11.44 4.10 1.37
before 2 10.22 3.96

1.32
Difference 32 l.22 3.07 02

92% CI for mean difference: (-0.83, 3.28)

I-Teat of mean difference = 10 (vz # 10): T-Value =

-8.57 P-Value = 0.000
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Stat>Basic Statistics> 1 Proportion.......

JWl &lomdl sl e hases

Cne-Sample Proportion =
Summarize d data ﬂ
Mumber of events: [70
Mumber of trials: 100

[ perform hypothesis test

Hypothesized proportion:

Options...
Help oK Cancel

Lgayl 3 Lo 70 caasddl o 3e0 @ld whlewd) sae Number of events digaul (3 s
slsd coptions e lasai @F ¢ Salasdl (§ Buslerll &llewd! sue aSS Number of trials
Slall 3 4l cuwdly « Normal approximation liss Method 2sasl (99 4l 9w
L3S, Ll alas 1 sl @lldg ¢ adall a3eall ) sl 3 p0365 oy 51

TE=SapTE FTOpOTTIOT

|S mmmmmmmm d data =

—

Cne-Sample Proportion: Options =

Confidence level: 95.0

Alternative hypothesis: ‘Propomon + hypothesized proportion j

Method: ‘Nnrmal approximal tion j
Help oK C |
Help oK Cancel

_wtuuw ok e Liai ol

Welcome to Minitab, press F1 for help.

Test and CI for One Proportion

Sample X N Sample p 95% CI
1 70 100 0.700000 {0.610183, 0.789817)

Using the normal approximation.

95% Clof P: ( 0.61 ; 0.78)
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Stat>Basic Statistics> 2 Proportions.......

AleS Glaxdl apll @ JLll wbily asis
==

Two-Sample Proportion

Summarized data -

Sample 1 Sample 2
Mumber of events: | 400 300

Mumber of trials: 800 700

Optiogs...
Help oK Cancel

options e Ja.ua_ll_’j

estimate the proportions separately (Jaie JSCho (niixall puds Leag ol la o) s
4>y wisl> I cuse the pooled estimate of the proportion dudll o=l puddl alaseiwd of
%99 4z

11/27/2019 3:39:

Test and CI for Two Proportions

Sample X N Sample p
1 400 600 0.666667
300 700 0.428571

Difference = p (1) - p (2)

Estimate for difference: 0.233095

99% CI for difference: {0.168968, 0.307223)

Test for difference = 0 (vs # 0): Z = 8.87 P-Value = 0.000

U39 % 30,79 %16,8 (o aas Gl sy sl Gnlgdl e criwsdl S O Syall ol

%99 A& Aoyl
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Stat>Basic Statistics> 1-Sam ple Poisson Rate.........
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One-Sample Poisson Rate ﬂ

=
Sample size: 30

Total occurrences : [598

[~ Perform hypothesis test

Hypothesized rate:
Options...

Help oK Cancel

Normal (audall aiedl J) 4lall 480k cile 31 %95 45 doya Hliss options &igayl §9

Confidence Interval for One-Sample Poisson Rate

Total Rate of
Sample Occurrences N Qccurrence 95% CI
1 538 30 19.9333 (18.3357, 21.5310)

"Length” of cbservation = 1.

approximation

Maall sue Joell Cousms ] (e (8 e Meadl iy sie 8550 L) Aecsd) Mo iy
ol or (39983 Jo¥ Sl il sde i cos Jas pge 40 Bul oS S Oglsay il

10291 Sl sl @b e

%95 daiy.. auydl ‘é\.'iia e red Q‘)LQJ Ogeol g gla"“}'ﬁ‘ Gyd youds ¢l by BIESY P ol

Two-Sample Poisson Rate @

Summarized data -

Sample 1 Sample 2
Sample size: 40 40

Total occurrences: | 9983 10291

Optiops...

Help oK Cancel

80



Test and CI for Two-Sample Poisson Rates

Total Rate of
Sample Occurrences N Occurrence
1 9983 40 249,575
2 10231 40 257.275
Difference = rate(l) - rate(l)

Estimate for difference: -7.7
95% CI for difference: (-14.6768, -0.723175)
Test for difference =0 (v # 0): Z = -2.16 P-Value = 0.031

Exact Test: P-Value = 0.031

v =n-1

b aeizme (ol yuas 8-1
Ol i G P dbhugio b aoizme (o S Ae (pldy N oo S Algdie clipe @il 13

LO

(n—1)§? ot < (n—1)§?
z(zg_n—l) Z(Zl—%,n—l)

Ly Aomydy 7 395 auy peitzmll bl Jleisl o jes ool edadl as
QI Joazdl 3 x acll @b Lipad ciy85 131 8 Jlie

17

11

17 14 8 7 6

13

10 X

%95 455 Az yuy peizmll (pld a5 Cogllall
minitab EAL)J Jee 4859 (3 dj.\.‘gj‘ oble Jas J=!

10
13
&
7
8
14
17
11
17

¥ ¥ CasGg

Stat>Basic Statistics>1 variance ....
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9l Busly Lue (saey one or more samples, each in a colum dis Hlises (5)lgdl Ll s y(lays

dgae JS G S

One-Sample Variance u
(One or more samples, each in a column -

IX :

™ Perform hypothesis test

Value:

IH‘r'potheslzed standard deviation j I

Select Options. .. |

Help O | Cancel |
5Ll pe  liaall 1857 gete ol ¢ capllall v (Gleakl ¥l gl caliall las | AlSal ae
Apllal) 2atll 2 s I

Cne-Sample Variance | b
IDnE or more samples, each in a column i

X
One-Sample Variance: Options E

Confidence level: I fos.0]

Alternative hypothesis: ISiandard deviation # hypothesized standard deviation Y

Help | oK Cancel
Il ==
Help | oK Cancel

11/26/2019 4:53:47 PM

Test and CI for One Variance: X
Method

The chi-sguare method is only for the normal distribution.
The Bonett method is for any continuous distribution.

Statistics
Variable N StDev Variance

X 3 4.10 16.8

95% Confidence Intervals

CI for CI for

Variable Method StDev Variance
X Chi-Square (2.77, 7.85) (7.7, &1.8)
Bonett (2.93, 7.33) (8.8, 53.7T)

Sl al=i¥ly o bl oo S 458 A I pdd @ilad! dxdiny
Oteredo (raeizme (ol b Add! s 8-1
Slaeizll uiles @ G (@) ALl lan 3ol (e Otials o Al Jleis¥1 2 59l
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C1
X

10
13
6
7
8
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11
17

c2
Y

6
10
4
8
11
14
10
12
17

S LUK pgds

Stat> Basic Statistics >2 Variances....

& e S Gass Each sampleinits own colum 24,1 die slases JUdl (6)lgdl au ) ylays

Two-Sample Variance [
[Each sample is in its own column hd
Sample 1: |X
Sample 2: | Y
‘ Optiof Graphs. ‘ Results. .. |
Help aK Cancel

ua\.’xj‘ LA.)}A.C

Al dmaiall § pasdl @l Je Jiaid
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Test and CI for Two Variances: X, Y

95% Confidence Intervals

CI for
CI for StDev Variance
Method Ratio Ratio

Bomett  (0.547, 2.331) (0.300, 5.432)
Levene ({0.538, 3.188) (0.289, 10.162)]

285 e Olueiay LeadlS 5. Levene 9 Bonett (o S (lian cu 435 Ao lia o) Lasdls

Fisher

:to.‘i.‘:ta‘la.‘(.wg Reds 9-1

pdiug 9 Sl lasgill day eea¥l @ G Glo ¢ L3S Al uilie dl ga das!

@.Luj\.c 42y g5 Lugdl ol LS ¢ saelally 330 Ma_ll <13 gl A grall bl @
Leag Q—_’JL!J-” Se alexe¥L uﬁ-ﬁf)‘m s Lougl 483 5,48 uas staij
:Sign Test 1-9-1

G b 08 ol mud Slradl Jds gie e eyl sl b S AT gus ) cwlE 10 Sl
wwlesl oISt @l e Talate ] ol @il cdg ¢ Lnas> Ggud|

B3lse
Loles

33lse

hl=e |3 KLY

$Alse
Lolas

b LS olanaY) mls oy ls udg

1

1

2

3

%93 4at Ay Laruugl s cigllal

sounding aaill eeudy Jeadl 48,9 JI glasa) @il Jsds Jan Yol asas (=l

+ C1
sounding
1 3
& 2
3 1
4 1
5 5
6 4
7 3
8 1
9 5
10 4

C2
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R AR (RERLY
Stat > Nonparametrics > 1-Sample Sign

Sslordl all e dyazid
o

Variables:

1-Sample Sign

sounding

# Confidence interval
Level:  |93.0 |

" Test median: 0.0
not equal

Help Cancel

R ddidly o paaeld ‘a))'m WY Seiung w9y dl paill 48 Liasng udg

Welcome to Minitab, press F1 for help.

Sign CI: sounding
Sign confidence interval for median

Confidence
Achieved Interval
N Median Confidence Lower Upper Position
sounding 10 3.000 0.2906 1.000 4.000 3
0.9300 1.000 4.1&9 NLI
0.9785 1.000 5.000 2

491 credll G pds Oletia¥! Laig 018 %89,06 sl gllakl pe JB 235 Ay s
416 51 ntesdll oo pds lowuesll GLE%93 (g Agllall AaL) Az e

591 il (s pdy Jaguos ) L8 Lgllall (o AST AGHN Ay e

: Wilcoxon test  2-9-1

Logatll Badaty clldg o olud) JUL| libans uis elyaly asdiw

Stat > Nonparametrics > 1-Samp|e Wilcoxon

1-Sample Wilcoxon M

IC1 sounding  Variables:

Founding] -

{*" Confidence interval
Level: |93.0

" Test median: 0.0
not equal
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Wilcoxon Signed Rank CI: sounding

Confidence

Estimated Achieved Interval
i Median Confidence Lower Upper
sounding 10 3.00 93.3 2.00 4.00

%93,3 445 Sgtues 49 2 (niesdll (i ady (el barg) ol baiugd 0031

t by By uuds 10-1

Y- ‘:sd.a.nj.gc)\.d}‘ u\.c slae¥L dU.Sj Minitab &AL)J I O C}.‘.]a-.*.-*“j YL QR us.ni

Mann-Whitney

Jlie
el y b sue wy P e Lo Bkl csl€ 9 ol sl plidle Ggud) caud
78 77 75 81 Zt.pl_?_ﬂ\ Al acwg
1
71 70 74 77 2«..“)\_;:.!\ Aadl Lawg
2

%95 45 Az yuy oy §y8 yuds
Jex|
Minitab Jas 3359 JI JuSY golipy (o Joumll Jany pods

3 Worksheet 1 =~
+ 1 c2 C3
Brand A | Brand B
1 81 77
2 75 74
3 7 70
4 78 71

A Aadaddl CasGy

S5l EJL‘ ng Sloglall (o 4 Stat > Nonparametrics > Mann-Whitney
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Mann-Whitney =

First Sample: ’W
Second Sample: | 'Brand B

Confidence level: 95.0
Alternative: |not equal hd
Help ‘ OK Caneel

Method

n.: median of Brand A
n= median of Brand B
Difference: my - Nz

Descriptive Statistics

Sample N Median
Brand A 11 36.0
BrandB 10 376

Estimation for Difference

Difference  CI for Difference  Achieved Confidence

-1.85 (-3.0, -0.9) 95.52%

(33 -09) Jlabl cyeus iy camerzall Japws B3 ol JI €l UL 95.5 s ads

Hypothesis test: olys bl jlasl SIS Ll
Fly Lo peizme oo adllan (ady of Jgud cumy OIS 13) Lo oo (&) Buelall ga clsyall Hlas
UL e L oo Aeaall Y e
SHI Ol @ Lyiaiall . A alld ile paoizme Jo> (iudslate (s 8 s yall jLas | jasdy
of (@ Aol A yall "3, ¥ o1 "ol ¥ (e B)le Lyainll Ao yall 0585 Lo Bale .oylas| iy
Z3sa3 (ye Lodall &ls¥ J) 3Ll ¢ Amimis Lz bzl e (5318 056 of duys &1 5Ll
LSl Loyiio Auiyd (ad) @iiw OIS 13) Lo LYl sz, « lild) 73503 (e Sl bl
5 0L Ll 5Lad) Lgialll Sgiun (o JBT p Bayd il 13k 51,8 SlesY ¢, 80b Hayd aluderwl
Lyaall Agnyall Gadys diakey . (alpha
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Ha W) a5l (Ho paadl 2s,8) A duiyd ] eundisy Lo e dxim o sleal o
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Fle Edit Data Calc Stat Graph

EE & & Blwo cl@3l

HEA  H

a | e | o

N | Percent Fat|
1 152
b 2 124
b 3 154
b 4 165
b 5 159
b 6 17.1
b 7 169
b 3 143
b 9 19.1
b | 10 182
b u 185
b 12 163
B 13 200
b 14 19.2
5| 15 123
b | 16 128
a 17 179
B | 18 163
b | 19 187
b 20 162

Stat >Basic Statistics>1-sample Z

one or more samples, each in acolumn liks

JW sleadl akl (& PercentFat  ga9 Lilali aaall el S o

One-Sample Z for the Mean l = |
IOne or more samples, each in a column LI
‘Percent Fat' -

Known standard deviation: I 2.6

[ perform hypothesis test

Hypothesized mean: I 15

Options... | Graphs... |

Help | oK | Cancel |

Know standard deviation e @ diesd auai aeizmall (GHleall Cdlmi™ ol bl @lad Ll Lag

(26)
ok e oanig(15) bowgrll dayd o9 3 perform hypothesis test e Jerdi ae
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Descriptive Statistics

M Mean StDev SEMean 95% CI for p
20 164600 2.2582 0.5814 (15.3205, 17.5995)

Lz mean of Percent Fat

Known standard devigtion = 2.6

Test

Null hypothesis Hoip =15
Alternative hypothesis  Hip # 15

Z-Value P-Value
251 0.0120

Ayaall Ausyall (b o3l < 0.05 dgiall Gsius oo J8T 529« 0.012 (2 p Aagdll o Loy
Z-value =2.51 dgull daall (¥ 715 (e calizs Osaall dgidl Audd) o J) mludl s
H1 J28,01 dakhia ‘3 OsSa 1 yall ‘szzJLg Z-tab=1.96 aJguzxtl gl d>, =l dayall o S|

n<30 o dall gz oSy peizmll (pld Adgeme Ul §

Y e EL;.»J.L‘ Zu_é.a_HjT Zu?_x.(,u«ll wb @)L&lj to.‘«'.‘;l‘ Ja..mjla @aﬁ)\.ﬁb‘ ﬁ..\a_'i.a«.i
Ao solgy tel‘?-a-u Solean Byl ol cplo adny Buie podig . td.‘x.o.u L”S‘)L.A‘.Ll‘ Byl C8yad
o1 ‘.}.A..ﬁja_“ aj}ﬁ\ oo Yo Student 298 (tedieiue S LI (lall Bl=iY] ol Ll pls
sualie n<30 o uj._x_SLga_&Y\ sad> LS | Adyo Ll x>

Jle

pladl e cipad U3 MLl ALl Al Il 485 ol 13 Lo spuzs & baidl A iy
JSChn Wile 25 5L by (goLatdY) agdy . ¥9s 200 yadl (3 dalll biwgio K Ledie o galudl
395 200 (e caliks 31.1).(‘_&.” Bl S colK 13) Lo dpu=d] Buslg digal
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Family ID| Energy Cost
1 211
2 572
3 558
4 250
3 478
] 307
7 184
8 435
9 460

10 308
11 188
12 111
13 676
14 326
15 142
16 235
17 205
18 77
19 190
20 320
21 407
22 333
23 488

stat > basic statiscs>1-sample t JW ¥ LSS a4

Descriptive Statistics

N Mean SiDev SE Mean 95% CI for p
25 33056 15418 30.84 (266.92, 394.20)

- mean of Energy Cost

Test

Null hypothesis Ha: g = 200
Alternative hypothesis  Ho p # 200

T-Value P-Value
4.23 0.00032

A P desdll (¥ Y90 200 g Jlxll alald 38Ut IS5 gt oo e yaiall 2o ,all jais
oelsg Lgrall Ao all colatd¥ (ady « 0.05 MLl Lgaall Gsiun oo J8T (29 . 0.0003
Lwgia of JI 7C195 yin . ¥9s 200 (e calisey edllall a5l 28Uat 461G bhwgia oo
3493200 (o ST 055G oof sl o poizl

tpeizml Glere Blpmil ol (bt Slusyd Hlas |
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e s ¢S pedd paty aude peime 67 (a2 O Aaybidl Jgumsll § L)y LeS
Ol dI 8,LaY jus

adus 23393 6¥ dxllo Bonett 4as)b

el w39l Ladd Axlls chi-square 44,k

Jle

02=1 ol gnyd Lasl ayi 670.758542 bl n=50 Ziuall ez oS 131

s =l

¢¥ sample variance ;likig Stat >Basic Statistics >1 Variance ¥ ¥ 4,8 pods
sample variance Ligayl Jeadts pgdiy leall Blmei¥ uady cpladly dalate JUll cilidaas

Loall by Luall pas a8 LS o) ay

PG

One-Sample Variance

Sample variance j
Sample size: 50
Sample variance: | 0.758542

Plv Perform hypothesis test Value:

ol Ly Jads Hypothesized variance EIRE!
oS )

Jeani _
f;A)d\ olasl 4 Options...
ﬁ oK | Cancel |

Descriptive Statistics

M StDev  Variance 959% ClIfor ¢ Bonett  95% CI for g Chi-Square
50 0.870943 0758342 (0.70409, 112130) (0.72753, 1.08531)
Test
MNull hypothesis Hao=1

Alternative hypothesis Hio#1

Method Test Statistic DF  P-Value
Bonett 0.2755
Chi-square 3717 49 0.2154
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Bonett. daslal datll 558 ansiwd Wl o aub a3s5 e GO S of gu ¥ ¥ Blas
¥ 1121 50.704 s> 5o peizell sleall C8)ms¥ Lax=ll GUaidl o 795 datll 48 o las
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Stat> Basic Statistics > 1 Proportion....

Summarized data jluss JULl oildass ao Ledlads

Number of trials: 1000 Number of events : 87

i o perform hypothesis test  &gd,l Jeadny pgas waadll e Slusyall HLas ] el G
&olyxll all 3 inge 98 LS 0,065 Jslad &1y %6,5 s okl Heudl Zasd
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One-5ample Proportion |

Summarized data j

Mumber of events: | &7
Mumber of trials: 1000

¥ Perform hypothesis test
Hypothesized proportion: [0.065
Optiors. .
Help o | canel |
GhleS @ladl ylas ok e Laall

Method

p: event proportion

Exact method is used for this analysis.

Descriptive Statistics

M Event Samplep 95% CI for p
1000 87 0.087000 (0.070268, 0.106208)

Test

Null hypothesis Ha: p = 0.065
Alternative hypothesis  Hu p # 0.065

P-Walue
0.0085

A P desa]l (¥.0.065 g9l ¢lyds Aulony a9a3 (A ) Awd O e Lyiall Aoyall ais
ol Jl Bl dd . Lpasall 4o yall M=l a8y, « 0.05 Lgiall Gsiue oo J3T 5a9 . 0.0085
16.5 &Ll ghbosdl Juall o Aaliza ol Akany poas G ud) Lo

Golsy Jowgies ddlate Slus s Hlas

ol sl g Lya LS pusd! REN BT IS Lot Ul Ggwlgn 95 iy
Sample - 1 Ogulgs p395 Libias | ady plues lawgies daladll Glusall Lol auseiud
PINELINIREIENY Logall of ddupudl gl aw,liasg poizll lhwgio Lasly Poisson Rate
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Juae 0B 13) Lo sums susy IS0 bl olus iy Lodie (s Loy plall LiSay o Jeleadl Lia
ooz gl asall Juall e Calisy &igaxl|

oyt 0585 1B LS ezl Tasogta (pesats oF datell (o G euddl (30 Begazme casions
IaS Wall pz O 13) adall aerll  LiSaw

Jlie

Jaatll (e oo pe oudtlly polidl w0l Jimall (8 Last 5sSall JUL) ki ptieiud

Loy Gsiun mudtd e deall Loy et Grazll Jaudl daus g Sosl Al Jogun s
Slas b ol asdy o 598 il @l g 30 ul Zeliwdl LUl sae yaall oy « sl
ASTagdl @ Aaliadl cldlall Livwgie o 13) Lo dpuxt) Suslg e § Ggwolgs A Juns

10 (e

ol s, all Slas by 031 g A sa psall 8 Aeliadl aldlall sue ol (alidl : Sl
Ho:A=10
Hq:A>10

oY LS agas JUL e Jxd MINITAB zeliy alusiwlyg

Stat > Basic Statistics> 1- Sample Poison Rate....

G Sy Blaas @uall s Aiase @il (e Sloglan clles ¥ La¥ Summarized data ,lixs
Ligayl Jadi @f 598 auni Total occurrences  &igdyl 39 30 auns  Sample Size &gl (3
Hypothesized rate 2o @ ool A8 Lawgill 408 CaSGy Perform Hypothesis test
e 4331 Jlee plasiwl Wikl Options e baall dayg dusyall slas| 5929 e Yk
Sl 2ol 2 el aie Ll 0,95
el aa 3ol J1 w39l e ya5 ¥y Exact Lk lda LWl §9 Rate >hypothezed rate
Normal approximation |

JW Gyleml ankl 3 mibga IS Liag
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One-Sample Poisscn Rate | |

ISummarized data LI

Sample size: I 30

Total occurrences: | 598

One-Sample Poisscn Rate: Options | PS |
Confidence level: 95.0
Alternative hypothesis: IRate > hypothesized rate LI
Iv perform hypothesis test
Method: IExav:t LI - o
Hypothesized rate: I 10
Length of observation: | 1.0 (time, items, area, etc.)
Optiops... |
Help | oK | Cancel |

| | Help | oK | Cancel |

Bl wm OK e aall dasg

Method

A: Poisson rate of Number of complaints

Exact method is used for this analysis.

Descriptive Statistics

Total 95% Lower
N Occurrences Sample Rate Bound for A
30 598 19.9333 18.6118
Test
Null hypothesis Ho: A = 10

Alternative hypothesis Hi: A > 16

P-Value
2.9000

Logall o Blas sl 310 (e aS1 ga bl Juss o e Lydiall Loyl (ais
sl (ady, < (alpha of 0Ly 4] HLaLl) 0.05 AL Lgaall Gsiun cpo 81 0.000 J 2 llers]
psll 310 e STA Sl Juae o ) aling yaall ds,all

Busml ol Aipall dadall i il yall ol L
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Tagaogl] 5,01 5l
asal) ol Akl Aasdlly Ljliey peizll bopuugd  lall e ,Las¥l lia pusid

ik Lo pliall LuSay « Las) 1 alusruly duas

adzs gl (e Aall Ll e il anzzmll dapug (613 Lo cgises

My 5L Lda dag paiml) sy Jodid 0F Joimll o S @l (0 Ao gama ol
t-test g z—test (LY

Jlie

Tl aglall 3¥sall Sliye (10 dcgame § Jouwsdl 09,80 Goima OE 13) Lo dgams w3
Slasly pgdi 09,8l Goima (uddng ¢ Bualde 12 (pe Aipe Glade Sy oLz 718 ol
/18 e iliny p9,SI Soima Tapmey O 13 Lo dpuima) sy digal 5L

D J=d

a2 MINITAB Uee 4855 3 09,801 85ke (oo Bualin12 s (iSs ol

C1
%Chromium
17.4
178
176
181
176
19.0
189
17.5
17.8
17.4
246
259

JU e LUS, aas o

STATISTICS > One Sample > Sign

9
&gl gyl ydasg Mie minitab 17 4845 JI> §  Stat>Nonparametrics > 1-sample Sign
Jud!
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HO:N=18

H1: Nz 18

O @ ldag

Alternative :

1-Sample Sign

Variables:
"BChromium’ -

" Confidence interval

Level: |95.D

Select |
Help |

¢ Test median:

Alternative:

|18
ot equal 2

oK I Cancel

%Chromium 33)5.11 L puns variables &> 3
P syall JS6 o L 18 (go,all bawgll Lpd aunsy Testmedian &ls Jads

not equal  Agayl § aaid Lwsdl Jia N Cus
18 $olud¥ Ayudl dpn,all
Method

n: median of %Chromium

Descriptive Statistics

N Median
12 17.7

95% Confidence Interval for n

Clforn Achieved Confidence  Position
(17.5000, 18.1000) 8540% (4,9)
(17.4263, 18.7632) 95.00% Interpolation
(17.4000, 19.0000) 96.14% (3, 10)

Test
Null hypothesis Hoin =18

Alternative hypothesis  Hai:n # 18

Number <18 Number =18 Number > 18 P-Value

] 0 4 03877
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P desd ¥ Blas /18 g9l p9,SI1 gorml  Aapusl 2wl o (e Lpiiall dpyall (o
V. Lpaall dusyd yady oS ¥ 005 JLl Lgiall Gotus (o ST (29 ¢ 1,35 0.39 als
I8 e ol apusll 29,801 Goima oof g linad A8 Al cllias

arun test hypothsis ol ol cilus,d Lasl
Lo 03 Sbilad) sia Jo 28ya0 oy Aall Gliln @yées Jo (3 5Ly s susiug
o) s yall 389 Y ol Adlgdie Aasskay

HO: 2l de Lo o3 G Ll
H1: aslgde e Lpw o3 ol bl

Jle

paaely coldl agdy Uasge 35 (e cledle 0,61 &5ylan 9a¥ Sy i) § by sy
Adlgde Pl als colS 13] Lo st Eo Ll o oy SO DLe

J=dl

JU o LUS, o5

Stat > Nonparametrics > Runs Test

9l

Minitab19 y345 &l> § STATISTICS > One Sample > Runs Test

Josdl 8859 3 2l JUll Slbas Juaiy o533
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Descriptive Statistics

Number of Observations
N K K = K
35 2 23 1z

K = sample mean

Test

Mull hypothesis Hq: The order of the data is random
Alternative hypothesis  Hi: The order of the data is not random

Number of Runs
Observed  Expected P-Value
17 16.77 0.9304

48K Aol oLl cllig ¥.0.05 AL giall Gotun oo ST (29 ¢ Lsya50.93 (2 p Aayd

DBus ol Aiall GguSeSly  Japugll Slenyd jLas|

Boslall Lsgamll cilabial Jaall 5y by bapwg 0 13] Lo jlas ] 4a¥is 4S540 Gl sy
Lo gzl Slabiae oo dige 16 80l Jelanll (o) laasSI) uady 2385 12 (0 J8T Gy

STATISTICS > One Sample > Wilcoxon

C1
Time
109
150
119
88
82
148
9.2
es
16.0
15.2
159
9.2
9.2
77
8.0
125
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1-Sample Wilcoxon ﬂ

Variables:

Time e

(" Confidence interval

95.0

{ Test median: 12
| Alternative: -

Help Ok | Cancel

Fmalidl a3 OK e Laiall wag

Method

n: median of Time

Descriptive Statistics

N Median Upper Bound forn  Achieved Confidence

16 abk=5) 125 94.83%
Test
Null hypothesis Hoin =12

Alternative hypothesis  Hun <12

N for Test Wilcoxon Statistic  P-Value
16 53.00 0.2267

0.23 olas p Aegdll 0¥ Blas 3585 12 5o Jadll 5y o) by o e Lyaall s ,all (ais
Vo dyaall Ayl (ad) 3 Jddy GleasSIl L6 ¢ 0.05 ML giall ot (o 2ST 59
a8y 12 e JBT Jelagd) wjhﬁjgiwgim

e Sl 8 5Las
onidead Aeelae olylas |

ilitue il alawgie O Bydll Ayt ylas |
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Jls
%59,3 5 A Lidlusll %80,3 caaddull § Loyl bugte o) dmsd Lidius JS (o Liasys 20
%5 die (mpaddudl Slidat o Al b ol oS o adatud Kb B addul

BES)

JUl ¥ 5las by o g

Stat > Basic Statistics >2-samples t

o pyds @ JULl Sldaas ae Ledles Summarized data i sl $)lg> pape L playd
Le Lol Leliganl § wildaall

Two-Sample tfor the Mean ==

|5ummarized data j
Sample 1 Sample 2

Sample size: | 20 | 20

Sample mean: | 80.3 | 59,3

Standard deviation: | |

Optiops... | |
Help oK | Cancel |

ok e losni 30 o JBI cpiiyall o~=x> Olg Odoma Oranizell Qﬁ.;)l.;,.al‘ ondl =¥ o) Lasdls

Method

W mean of Rating when Hospital = A
z: mean of Rating when Hospital = B
Difference: | - pa

Equal variances are not assumed for this analysis.

Descriptive Statistics: Rating

Hospital N  Mean SiDev SE Mean
A 20 80300 8.183 1.830
B 20 59.300 12431 2780

Estimation for Difference

Difference  95% CI for Difference

21.000 (14.221, 27.779)
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Test

Mull hypothesis Hapa-Ha=0
Alternative hypothesis  Hapa-p= #0

T-value DF P-Value
631 32 <0.0001

J31 p Aeall (¥.0 g o adudl Lol cladamdl o 3yall of e Lol Ao yall i
6,31 &Ll T-value 2eyd ol LS« 0.05 JLJI Agiall Goiun (o J3T 529 « 0.0001 (yo
ladaill of ) paliss Lyaall s ,all LALLM (adys 031 Adgas) dagall (e J31 (2

RUEATES JEN Y54 DM A IRTOT-9 A D - N S |

Podage oidad tlawgie o Gpadl Slis 8 5L

Jlie

clall aliys Jurs e Al 4 cnae Juidd ol OF 13] L syis Lz glonind (qoliais | sy
29 @5 o Lilsdie @ayliis) @3 Lakd 200 cdall ol Juas wlid @3 31 L
Glas¥ G (elindl vasg Jid) . 6551 By uliall @39 Jeaidll a8 malindl § polied¥)
bl Juidd dang Jud Calises Cdall aibyps c¥uas o 13) L agased Bjlas t)las|

J=dl
hle e Jaz=id Minitab e 43 9 Q 8yl Lple o gl HLasY) B Jeemiy pgds

C1 c2 C3 Cc4
Before I After | Difference
68 T 67 1
76 77 -1
74 74 0
71 74 -3
71 89 2
72 70 2
75 71 4
a3 77 6
75 71 4
74 74 0
76 73 3
77 ] 9
78 71 7
75 72 3
75 77 -2
a4 80 4
77 74 3
69 73 -4
75 72 3
G5 62 3

GV LSS poas o3
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S Sole=dl )y lay Stat>Basic Statistics > Paired t....
Paired t for the Mean ==
g
sample 1: [Before
Sample 2: IAﬂH—

| COptions... | Graphs... |

Help | QK | Cancel |
I bl sz ok e daigas

Descriptive Statistics

Sample N Mean StDev SE Mean
Before 20 74500 4513 1.009
After 20 72300 4054 0.906

Estimation for Paired Difference

Mean  StDev  SE Mean  95% CI for p{subld{#sub}
22000 3.2541 07276 (0.6770, 3.7230)

pfsubldf#subl: mean of (Before - After)

Test

Null hypothesis Ho: p{subjdf#sub} = 0
Alternative hypothesis  Huo pfsubldi#sub) # 0

T-Value P-value
3.02 0.0070

529 . 0.007 (2 p degall (¥.0 ga Gyl wligl § Lawsill Gylall o e dyasall o ,all jais
Sl o d) palssg « Lyaall 2o,all 2oloumnall (ady « 0.05 ML Lgiall sius (o
) 8 maliadl dasg Jud slias ) clegunsll o Gl Sliyis Juas o 5,3

b omaeizme (Guld Aewdd Silus s las |

ik b Loy pleall enetzme Gl o Bl Bilato syt plusiul oSy

waliss cure gazel 2Lall clali¥) of claMasy! il 13) Lo dydss
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ALY o Slalall e el el Ja 5 o Jaiedl (a1 sl o B pamn sl
e gazmal] & Leall

Jlie

OK (e Laaall @& Stat>Basic Statistics> 2 Variances  JWI 1% Jeassy

oo LiSes Al sia of J1 8,La¥1 ae JW Glsd) ankl § 8yl Al (1781 Loy
Slbaall 393 oy Gyleall Colmi¥l ol cpliall alusral

Two-Sample Variance

onializes cpiial Cniols Lyl Lsl Lasdls
Options Aigayl Jde yally iy d>fall clgo,all el (oo Liag
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sistant
BEOBANRIEBDIBis =il Ll
]I X1Qlis TOON o 1104

Sobad !
HO=1 ¢yl

N / Lydall dusyall
Two-Sample Wariance | Z |

Two-Sample Variance: Opti

Ratio: I[sample 1 standard deviation) [ {sample 2 stal

Confidence level: . D
oMl | ALl A,all

Hypothesized ratio: 1
Alternative hypothesis: |Ratio hypothesized ratio / g,m)l_‘d_,g s 4 sl L

f Ratio < hypothesized ratio
[¥ Use test and confideiEinai e et

Ratio = hypothesized ratio - EI@
Help |

C14 C15 Cl6 c17 c18 c19 c2zo -~

|_|nl

e
T

JU1 slsmdl anll 1 gyl iy QU 2l wudll ausgas

[
ISample variances LI
Sample 1 Sample 2
Sample size: | 20 I 20
Variance: | 56,953 | 154.537
Select | Optiops. .. Graphs... | Results. .. |
Help oK. | Cancel |
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dod> o OK e hiall o

Descriptive Statistics: Rating

Hospital N StDev  Varance 95% Cl for o
A 20 81828 66.958 (5.8931, 12.5966)

B 20 124313 154537 (8.6927, 19.7093)

Ratio of Standard Deviations

Estimated Ratio  95% CI for Ratio Bonett 959 CI for Ratio Levene

05658241 (0.37247, 1.21499) (037779, 1.29619)

Test

Null hypothesis HaGi/o2=1
Alternative hypothesis Huoi/G: 71

Method  Test Statistic DF1 DF2  P-Value
Bonett 209 0.1485
Levene 160 1 38 0.2141

lday Slas¥l F asjes adi (naeizms ol o Al 018 ¥ clias™ § o glae 90 LS.
Levene g Bonett (e S $ilare cows

(Araizme Guud Gyd 5l

o Lo oLl (il By Balatll iyl il liial (S

Y ol onalies Crasize Luwd o€ 13) Le suxs

ks Libanly (raetall gusd o Brall euats oF Jeazll oo @I @il (10 Ao gozms csens
Slaczll U @ ol LS ALl gl I bl elldg andadl as3eall §,all da
ol 63 aies als pgeadl (3 cenddl auies oo pdadl ae 8 S

Jls

Yoo AST SLY1 of oSl Ml 5 13 Lo duces) Lot ez yieill crnalod! oSl

b oe 9 Aady e 725 g has ¢ dopii @ ULl 802 G e Aabsy (e Jguaxl]
ELA__:,IajJ.LUUa 573 LAJ.‘a:-uavz? I 712

Sldlally crampserll Adbll Gl i Sra92 By 3929 pue Ausyd SU Gy o oS J
EAPRESIY
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p1-p2=0 ! $oludn crudl (s Gyall HO v 5ol ausg dayt Jeed!

p1-p220 ) riwddl oy Gyall Golud pue (de ais HT Audl s yall ol (n> (&
MINITAB geliys 3 ¥ ¥ caSs o o

JUll wldass 38lgy Iiag Summarized data lixi @3 Stat >Basic Statistics 2- Proportions

S Sledl apll doeings ldag ! 108y ige S e e Siloglas ellas LY

Two-Sample Proportion %
Summarized data j
Sample 1 Sample 2
Number of events: | 725 | 573
Number of trials: | 802 |712

Options...
Help oK | Cancel |

4eud 9 Numberoftrials gl &dllly ol Lgall x> Jo¥) Aiall (9 Ly Ll Lasdls
L) Lall e Joladdl OSey dassbll waing Number of events sy de cnboladl 2Ll
Options e laias Loy AN PN S|

Tweo-5ample Proportion P
Summarized data -
Sample 1 Sample 2
Mumber of events: | 725 | 573
Mumber of risls: | 802 | 712
wo-Sample Proportion: Options |£|

Difference = (sample 1 proportion) - (sample 2 proportion)

Confidence level: 95.0 Cptions...
Hypothesized difference: | 0.0

Cancel
Alternative hypothesis: |DifFerence + hypothesized difference j

Test method: |Esh’mate the proportions separately j

Help oK Cancel |
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Confidence level 0.95 1% 95 &l Ggrun Lifs| Ll Lasdls

Hypothesized difference &4 5459 e LAl Gpall &b ol Lydinll s ,all Ligayl 39
0.0

Alternative Hypothesis : Deference @yall caMus| Ls| ahudl dus,all dgdul 39

zhepothesis difference

OK e Laiall sasg

Descriptive Statistics

Sample N Event Sample p
Sample1 802 725 0.503990

Sample2 712 573 0.804775

Estimation for Difference

Difference  95% CI for Difference

0099215 (0.063671, 0.134759)

Test

Null hypothesis Ho!iPa-p2=0
Alternative hypothesis Hupa-pz 20

Method Z-Value  P-Value
Fisher's exact <0.0001
Normal approximation 547 <0.0001

ooz Gl S 2udg 5oSal OO 3l 3 Gyall OF e Bpiall 2 yall jais
AL AV Goiun oo JBT (29« 0.0007 (e J3T 2llarsd) dagall o 0 g Aaglsy e
Jl Bl add Bpaall dn,all (ad, Jaadl cae ol i (0,95 daill 2ewi) 0.05
Gl Sl Ady Aadsy e Oslimmmy il s8Il LI Al 1 B8 3529
dadsy de Hlasm

gl gy (nbawgin Gpdy ddlaio Slus,d Lasd

se Mol oy aad) 3850 e yd (8 eMeadl il sue &5lae Luudl Sleasd) s gy
v (39983 Jg¥l g,all iyl sue il s o pgs 40 Bul £,8 IS Oglsay (uddl e dlaall
10291 Gl sl ol sue coK
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Jaall o8 13 Lo wgumsd (e 8 (igwlgs (tlawgio (v Gyall Hlasl ela by M=l agdy
) oS (£58 (e alise el LT pgdl

J=J!
axlell asddl 3 g0 IS odhes sue bowsio Ai J Lijay o)
Ot yall Hlas | gl

Ho:?\j_-)\z =0
H1:}\1—)\2 z0

JUW o LUS, o5

Stat >Basic Statistics> 2-Sample Poisson Rate

Lodyl e baas S dall 8§ Golygsy ez dad oSGy Summarized data Hliss
options
ool plde W ydass aludly dyauall s ,all I 28LaYL datl Sotue e 14559

F1 for help. | Two-Sample Poisson Rate Py
Two-Sample Poisson Rate: Options &J |Summarized data j
Difference = (sample 1rate) - (sample 2 rate) Sample 1 Sample 2
Sample size: | 40 | 40

Confidence level: o5.0]
Hypothesized difference: | 0.0

Alternative hypothesis: |Dif-ference # hypothesized difference j

Total occurrences: | 9983 | 10251

I Test method: |Esﬁmahe the rates separately j

I Lengths of observation: 1.0 (time, items, area, etc.) Options...

Help | oK | Cancel | 5 | Ex |
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Method
Aq1: Poisson rate of Branch A
Az: Poisson rate of Branch B

Difference: Aq - Az

Descriptive Statistics

Total
Sample N Occurrences Sample Rate
Branch A 4@ 9983 249,575
Branch B 4@ 18291 257.275

Estimation for Difference
Estimated 95% CI for
Difference Difference
-7.7 (-14.6768, -8.723175)

Test

Null hypothesis Hg: Ay - Az = @
Alternative hypothesis Hi: Aq - Az # @

Method Z-Value P-Value
Exact @.931
MNormal approximation -2.16 8.031

dodl caSe (£58 o oMl Sl gl Juall 8 Gall o e Lyaiall A yall ais

AL (Ll ol 0Ly 4] HLadl) Bginl) Gotus oo J3T 0.037T 2 llersWl Aoyl ¥ 15235 .0 5
Mol Shlsd Lasadl Juall o d) paliesy Lpasall dps,all dlell jady 31 ¢ 0.05

il o O sl e 4l J1 795 4880 150 pdy LeSe ) o (58 O calisey
el e el oo by Juae (e o

vt Aeadaadll ciliss yall HLas |
by Byay dalate dpsyd slas)

92 odae pe slas | e alae¥l elld g Minitab  meliyny M (0 cabarws @u8 HLas ) (S
Mann-Whitney

ULl ki s Jlio

IO el y il sue biwy M oo Lro 4L col€ g ol s pliade Ggud] coud
e

78 77 75 81 Lyt Adlall daguy
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1

71 70 74 77 Lyl Akl Lo
2

el il calacwy (i By dg B
J=J
Minitab (lee 4839 JI JuS¥ molipy (oo Jgamdl Jasy psds

3 Worksheet 1 =~
+ C1 c2 C3
Brand A | Brand B
1 81 77
2 75 74
3 77 70
4 78 71

o Gall o> ol s ,all pasi @8 0 Sl 2l Aadle S Lapueg] Lisay 13
Crbaiwsg

ny—n, =10

ny—ny #0

A4Sl dedanll sy
S5lsx]! EJL‘ L; Sloglall (oo 4 Stat > Nonparametrics > Mann-Whitney

Mann-Whitney =

First Sample: ’W
Second Sample: | 'Brand B
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Mann-Whitney: Brand A, Brand B

Method

Ni: median of Brand A
Nz: median of Brand B
Difference: ni - N2
Descriptive Statistics
Sample N Median
Brand A 11 36.0

Brand B 10 37.6

Estimation for Difference

CI for Achieved
Difference Difference Confidence
-1.85 (-3, -0.9) 95.52%
Test
Null hypothesis Ho: N1 - nz2=186

Alternative hypothesis Hy: ny - n # @

Method W-Value P-Value
Not adjusted for ties 76.50 0.002
Adjusted for ties 76.5@ @.0082

9.0 s cninylmtdl adladl o 181 s Jawg 3 Gyall of e Lyigall s yall ais
AS339 Ayiall Aesyall (a8« 0.05 sag Lgiakl Gstwe o S5l 529« 0.0019 2 p desdll
B ud Cnslmal) caradladl o w8 sus oy o Gyall )
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