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1. Calculator, basic statistics,
histogram, boxplot

* Problem #2 in Exam #1:
* Open the MINITAB data set PulseA.MTW

Open the MINITAB data set PulseAMTW

(a) Obtain side-by-side box plots of Pulse 2(Column C2) versus Activity (Col. C8).
Find:

e Which Activity level (1, 2 or 3) has highest IQR?

Activity level ;IQR =
o Which Activity level has highest Median? —= SO A [ @
Activity level ; Median= 401812017 934348 A

e Are there any outliers? If so, identify: [

Activity level(s) ; high or low side?
Qutlier=
(b) Construct a new column of the difference: H

- C | T AT | CT G C7 | C8T | C9 | CM0 | CM | C12 | C13 | CM | Ci5  Cfe  Ci7 | C18 | C19
7 Pulsel | Pulse? Ran  Smokes Gender Height Welight Activity
6t 8 Ran  NonSm N 66.00 140 Modsrate
20

DIFF = Pulse 2 — Pulse 1

58 70 Ran N 5 Moderste

ALot
Siight
Maderate

62 76 Ra B L
Male

1

2

3

1 66 78 Ran E
5 64 8 Ra N
3

7

]

]

Obtain the following descriptive statistics of DIFF classified by sex (col. C5):

noker Male

Variable | Sex N Mean St Dev IQR Coeff Var Hl iR
DIFF___| Female = g
Male

(c) For the over-all weight (Col. C7), find approx. values of
51* percentile =
63" percentile =

(d) Find ProRIDIFF > 12]=

(e) Check the normality of Weight (Col C7): p-value =




Calculator

Calc->Calculator

&== MINITAB Student - Untitled

File Edit Data | Calc Stat Graph Editor Tools Win

=@ & BECERNNN

81 column Statistics... =
=3 Row Statistics... B
X=¢ Standardize...
4 L
Make Patterned Data »

Worksheet 51z 488 Make Indicator Variables...

Welcome to Mi Set Base...

Random Data 4
Probability Distributions 4
Matrices »

Calculator

C8 Activity

Select
Help |

[7][e]

WiEE

[ ||| =lfe]
S el N

<>

[
&

iiGe

0

Cl Pulsel Store result in variable: IDIFF

cz2 Pulse2

C3 Ran ression:

C4 Smokes Exp

Cs Gender “Pulse2’ - 'Pulsel | :
Ce Height

c? Veight

Functions:
|All functions _:J

Abs=olute value -
Antilog

Arcsine .
Arccosine
Arctangent
Ceiling
Cosine
Current time




Basic statistics

1. Stat->Basic Statistics->Display Descriptive Statistics

File Edit Data Galc| Stat Graph Edttor Tools Window Help

9 & ;oo vescromne st
Regression »| XS Store Descriptive Statistics...
GSSL ANOVA » | 2% Graphical Summary... [
n »
4/18/2 g:;s::;:s , 1Z 1-Sample Z...
1t 1-Sample t...
Worksheet size: 1 Time Series » 2t 2-Sample t...
Welcome to Minita Tables ’ tt Paired t...
Nonparametrics »
Power and Sample Size » 1P 1 Proportion...

2P 2 Proportions...
‘f‘,{ 2 Variances...

toR Correlation...

oV Covariance...

A Normality Test...

3. In Statistics, we can choose information

2. Input variables and By variables(optional) W& want

Display Descriptive Statistics &

Variables:
DIFF

By variables [optional):

Gender

Statistics... | /m

Help OK l Cancel ‘

Descriptive Statistics - Statistics

v Mean

v SE of mean

v Standard deviation

I Variance

I Coefficient of variation

Iv First quartile

v Median

Iv Third quartile

I~ Interquartile range

Help

1< <717

CECRCRCH

Trimmed mean
Sum

Minimum
Maximum
Range

Sum of squares
Skewness
Kurtosis

MSSD

OK

<l <

LECRCRC]

N nonmissing

N missing

N total

Cumulative N
Percent
Cumulative percent

Cancel




Histogram

* Graph-> Histogram

g

Input the variable

-
Histogram - Simple

=

.
Histograms ld_hj
C1  Pulsel
Simple With Fit C2  Pulse2
CE  Height
C7?7  ‘Weight
C3 DIFF
With Outline With Fit
and Groups and Groups
Help oK Cancel |

Help

Graph variables:
Heighﬂ »
Scale... | Labels... | Data View...
Multiple Graphs... | Data Options... |
oK Cancel




Obtain side-by-side boxplot of Pulse2 vs. Activity
[ Boxplot - One Y, Simple =)

Cl  Pulsel Graph variables:
C2  Pulse2
6 Height Puised ]

C7  Weight
C3 DIFF

* Graph-> Boxplots e
—

v . .
Boxplots Multiple Graphs... | Data Options... |

OneY
Simple With Groups

@ Help K | Cancel |

p
Boxplot - Multiple Graphs @

Multiple Variables § By Variables ]

Multiple 's
Simple With Groups

r Y
alZ 12 BoxplotMGraphs @

Y1 Y2 Y1 vz

Hel | R — | Multiple Variables riables ]
= e Same Scales for Graphs N . .
- [ Samey C1  Pulsel v variables with groups in separate panels:
ame C2  Pulse2 Tactivio
€ Boxplot of Pulse2 | == EoE gg Etank
mokes
Boxplot of Pulse2 gg EZE?\T' By variables with groups on separate graphs:
Slight Moderate . C7  ‘Weight |
M C8  Activity
L 125 C3 DIFF

= - /:ﬂ/

3 Q=7 L so
35 Alot Median=76 [ |
& 150 Q=95 [ |
IQRange = 25
1251 N =61

100 : |

] ==
504 Help 0K Cancel
Panel variable: Activity

When the mouse is over the plot, Q1 etc. will show up.
The same to outliers.




Percentile in a column of data

51st Percentile in ‘Weight’=?

Total # in ‘Weight’ is 92. The 515t percentile is the
92*51%=46.92th number. Find a number in WeightRank
close to 46.92, the answer is the according Weight.

Data-> Rank

== MINITAB Student - Untitled

File Edit| Data Calc Stat Graph Editor
= - éE’u Subset Worksheet...
&% Split Worksheet... i
Session B8 yorge Worksheets...

Results Copy N
Descrip i*¥ Unstack Columns...
Stack »
Variable ]
DIFF IE] Transpose Columns...
zAl Sort...
DIFF —
57' Delete Rows...
Cfa', Erase Variables...
Boxplot — ,
Change Data Type »
. Extract from Date/Time »
<
‘ At Concatenate...
]

7] PulseA. &) Display Data...

Rank @
Cl Pulsel
c2 Pulse?2 P :
oE Height Rank data in: |Ueight
Cc? Weight
c9 DIFF

Store ranks in: |WeightRank|

Help OK | Cancel |
-+ C1 Cc2 =350 CAT (E=HT Cé6 = C8-T Cc9 C10 \
Y Pulse1 | Pulse2 Ran Smokes | Gender | Height | Weight | Activity DIFF WeightRank\
1 64 88 Ran NonSmoker Male 66.00 140 Moderate 24 395
2 58 70 Ran NonSmoker Male 72000 145 [Moderate 12 45.0




2. Probability distribution

* Example: Problem 3 in Exam #1

Problem 3
[A] Using MINITAB, evaluate the following:

a. For X~Bin(n=15,p=.45)

pIx>5]=

P[x< 8] =

81 percentile =

c. For Y ~ Poisson, with A = 10

P[x>8]=

P[x=5]=

Mean =

Median =




Probability distribution

e Discrete
e Binomial
* Poisson

* Continuous
* Normal
* Exponential
* Gamma



Binomial

a. For X~Bin(n=15,p=.45)

plx=7]=

plx=6]= \

7
Binomial Distribution

 Probability

ol | 1

" Cumulative probability

Number of trials:

Probability of success:

" Input column:

Optional storage:

probability

s
[45

——
——

Select
Help

—1

Opti 1 2 I

P 9

@ Input

,Tl Cancel |

p[x>5]= 1-p[x<=5] y

Calc Stat Graph Editor Tools Window Help

B cakuitor... gloea| \

3% column Statistics...
| = Row Statistics...

1 %29 Standardize...

' Make Patterned Data >

§1% Make Indicator Variables...
i EDev Minimum

£.99 -14.00 -2.00

! Set Base...

1 D.s9 -2.00 -1.00
Random Data 4

i Probability Distributions 4

1

I Matrices »

ulse2

Binomial Distribution

I @ Cumulative probability

" Inverse cumulative probability

Select
Help

Number of trials: 15

Probability of success: .45

 Input column:
Optional storage:

@ Input [5|—
Optional storage:

’Tl Cancel |

Hypergeometric...
B Discrete...
Integer...
2 | arT CcaT P
Pulse2 Ran Smok —
1 88 Ran NonSmoke Beta...
8 70 Ran NonSmoke Cauchy...
2 76 Ran Smoke Exponentil...
6 78 Ran Smoke Gamma...
4 80 Ran NonSmoke Laplace...
1 84 Ran NonSmoke Largest Extreme Value...
4 84 Ran NonSmoke Logistic...
8 72 Ran NonSmoke Loglogistic...
2 75 Ran NonSmoke Lognormal...
5 118 Ran NonSmoke Smallest Extreme Value...
0 94 Ran Smoke Triangulr...
? 96 Ran NonS-moke Webul...

Binomial Distribution

S

I
@ Cumulative probability

" Inverse cumulative probability

Select
Help

Number of trials: 15
Probability of success: .45
¢ Input column:
Optional storage:
& Input tant: [5]
Optional storage:

OK I Cancel |

Binomial with n = 15 and p = 0.45

X P(X=x)
7 0.201344

Binomial with n = 15 and p = 0.45

X P(X<=1x)
é 0.4521&0

Binomial with n = 15 and p = 0.45

X P(X<=1x)
5 0.26e07e&0

1-0.260760 = 0.73924



Poisson

c. For Y ~ Poisson, with A = 10

1-p[x<=8]

-

Poisson Distribution

/

C_Probabili

 Cumulative probability

" Inverse cumulative probability

Mean: |10

——
——

—

Optional storage: |

" Input column:

Optional storage:

@ Input constant:

Select |

Help

ok |

Cancel

-

P[x>8]=
P[x=5] = \
| calc stat Graph Editor Tools Window Help
' @ calculator... K
£ $% column statistics...
| == Row Statistics... \
29 Standardize...
Make Patterned Data 4
\ 318 Make Indicator Variables...
Set Base...
Random Data 4
) Probability Distributions » Chi-Square...
¢
Matrices »|  Nomwl.
=
Distribution Function ;
hn=15and p = 0.45 Uniform...
Binomil...
Hypergeometric...
= Discrete... il
Integer... L
Cc2 C3T C4T Po
Poisson...
|| Pulse2 Ran Smok
4 88 Ran NonSmoke Beta...
8 70 Ran NonSmoke Cauchy...
2 76 Ran Smoke Exponentil...
6 78 Ran Smoke Gamma...
4 80 Ran NonSmoke Laplace...
4 84 Ran NonSmoke Largest Extreme Value...
4 84 Ran NonSmoke Logistic...
8 72 Ran NonSmoke Loglogistic...
2 75 Ran NonSmoke Lognormal...
6 118 Ran NonSmoke  graject Extreme Value...
0 94 Ran Smoke Triangular...
0 96 Ran NonSmoke Weibul...
2 24 Ran Qmanka

Poisson Distribution

 Probability
" Cumulative probability

" Inverse cumulative probability

IMean: 10

——
——

—

Optional storage: |

" Input column:

Optional storage:

@ Input constant:

Select |

Help

ok |

Cancel

Poisson with mean = 10
X P(X<=1x)
8 0.332820

1-0.332820=0.66717

Poisson with mean = 10
P(X=1x)

x PB(
5 0.0378333



Normal

b. For X*Normal with u = 11,0 = 2.5

P[x< 8] =

/

81 percentile =

Calc Stat Graph Editor Tools Window Help

\.

\
{
\

r
Normal Distribution

C_Prohahility densi

& Cumulative probability

" Inverse cumulative probability

Mean: |11

Standard deviation:

s

" Input column:

Optional storage:

——
——

Select I
Help

I  Input constant:

R

Optional storage:

ok |

SR

Cancel

B calcubtor... Q2 g‘
$% column Statistics...
3= Row Statistics... . A
o ) Normal with mean = 11 and standard deviation = 2.5
¥} standardize...
Make Patterned Data » X p( X <=1x)
218 Make Indicator Variables... 8 0.115070
Set Base...
RandomiData ’ ( Normal Distribution ﬂ‘
Probability Distributions 4 Chi-Square...
T € Prababilty densit
— F... _Cumulative probabili
L. @« Inverse cumulative probability
Uniform !
Binomial... Mean: 11
Hypergeometric... Standard deviation: |2 .5
B Discrete...
Integer...
Cc2 C3T C4AT Poisson ¢ Input column: [
Pulse2 | Ran | Smokes —— Optional storage: |
88 Ran NonSmoke Beta...
70 Ran NonSmoke  Cauchy... IG Input constant: 81| I
76 Ran Smoke Exponential... Optional storage: [
78 Ran Smoke Gamma.... Select
80 Ran NonSmoke Laplace... Hel [Tl c | I
el ance
84 Ran NonSmoke  Largest Extreme Value... &
84 Ran NonSmoke Logistic... —
72 | Ran NonSmoke | oglogistic... Normal with mean = 11 and standard deviation = 2.5
75 Ran NonSmoke Lognormal...
118 |Ran NonSmoke  grajet Extreme Value... P(X <=x) X
% Ran  Smoke  fgangur... 0.81 13.1947
96 Ran NonSmoke -
Weibull...

24 | Ran

Qmanl




Exponential ____ _

i . * Probability density
d. For X~exponential, with A = 5 ¢ Cumulative probability
-— @ Inverse cumulative probabili
Mean = 1/5 - 02 —_— P ty
. Scale: jo.2 (= Mean when Threshold = 0)
Median =
Threshord: 0.0

| Calc Stat Graph Editor Tools Window Help

B calculator... PRINE !" " Input column: [
‘31 Column Statistics... Optional storage: [

| =52 Row Statistics...

:%9 standardze... Iﬁ' Input constant: [5 I
| Make Patterned Data *bn = 2.5 Optional storage: |
Select

53¢ Make Indicator Variables...

Set Base... Help OK | Cancel
Random Data 4

ll  Probabiity Distributions » Chi-Square... ~

| Matrices »[  Nomal..
[Fen

: t

el - Exponential with mean = 0.2
Uniform...
Binomial...
Hypergeometric... B(X<=1x) X

| Discrete... 0.5 0.138629
Integer...

C2 C3T CAT .
Poisson...
Pulse2 Ran Smokes

4 88 Ran NonSmoke Beta...

3 70 Ran NonSmoke Cauchy...

2 e R smoe T

5 78 Ran Smoke Gamma...

4 80 Ran NonSmoke Laplace...

4 84 Ran NonSmoke  Largest Extreme Value...

1 84 Ran NonSmoke Logistic...

3 72 Ran NonSmoke Loglogistic...

2 75 Ran NonSmoke Lognormal...

B 118 | Ran NonSmoke Smallest Extreme Value...

0 94 Ran Smoke Trangukar...

3 26 San 'N‘onSmoke Webul...



3. Random data, column statistics,
row statistics, monte carlo

* For example Prob. 3 in Exam 2

[A] The lifetime of three lamps is exponentially distributed with means 120, 160
and 130 hours respectively. If they are placed in parallel in a system, estimate
(using Monte Carlo simulation with 500 iterations), the

(a) Prob[system lifetime > 150] =

(b) Is the probability distribution of system lifetime
Normal?

Exponential?

Gamma?

How do you check this? Give p values.

[B] The acceleration g due to gravity is measured by dropping an object and
measuring the time t it takes to travel a distance S. Assuming s and t are normally
distributed with means and uncertainties as indicated:

§=2240.01m
t =0.67 +0.015s

(i) Estimate (using Monte Carlo simulation with 500 iterations), g and its
uncertainty.

H+

g= [Hint: siith]

(i) Run an Exec file (100 iterations) on the mean value of g. Find the average.

Copy the exec file.



Random data

[A] The lifetime of three lamps is exponentially distributed with means 120, 160
and 130 hours respectively. If they are placed in parallel in a system, estimate
(using Monte Carlo simulation with 500 iterations), the

(a) Prob[system lifetime > 150] = : C1 c2 c3
G St Gooh Gtk Took Window e Generate x,y,z columns of data X y z
g ;:S::(:ECGUCS ﬁ ‘ ® * m ’ rExpOnentiaI Distribution &‘ | 198 1 69 68984 9473
?: ng:tjmcs"' Generate 500 rows of data 188.082 1.885 77.73
39 Standardize... 4
Make Patterned Data » Store in column(s]: 1 1 5990 279901 1 3209
418 Make Indicator Variables... = 265 590 21.292 135.30
Set Base... b
Sample From Columns... | | i 227518 126934 8640
Probabiy DTN | s, H - || | 256802 285487 27564
= " e o N 138813 17422 163.50
cale: 120 = Mean when Threshold = 4
Ee Threshold: 100 103.351 62.350 14.05
t... -
unkom... 7 | 236884 75233 3744
Bemouli... ok ] 112131 19.700 161.52
I-Elt":::::;metric... re = s 1 ACC AA7 cCn 774 LN 42
;screte...
Integer...
Poisson...
B Beta...
c2 < C4 Cauchy...
1 ETTr——
Gamma...
Laplace...
Largest Extreme Value...
Logistic...
Loglogistic...
Lognormal...
Smallest Extreme Value...
Triangular...
Weibull...




Row statistics

CaIC'> ROW StatiStiCS Row Statistics |

Y

File Edit Data | Calc Stat Graph Editor Tools W
=8 & é{,i Calculator... o o
14 Colurm Statitics... C1 = Statistic
S Rov sttt | c2 v ol :
: um " Median
%39 Standardize... C3 z
! epatemed > " Mean " Sum of squares
Worksheet siz 48 ke Indicator Variables... . .
Feloome 04 qr g " Standard deviation " N total
SRR ’ " Minimum " N nonmissing
Probability Distributions »
watrices , [+ Maximum " N missing
1 " Range |
n |
Input variables:
XV Z -
Select | Store result in: |
Help | OK Cancel
s A
X y z w

198.169  63.984 9473 198.17
188.082 1.885 7773 188.08

15.990 279.901 132.09 279.90
| 265590 21292 13530 26559
| 227518 126.934 86.40 22752
| 256.802 285.487 2764 28549
| 138813 17422 16350  163.50

AND OC A4 oY 5N 44 NC AND OC




Column statistics

[A] The lifetime of three lamps is exponentially distributed with means 120, 160
and 130 hours respectively. If they are placed in parallel in a system, estimate
(using Monte Carlo simulation with 500 iterations), the

(a) Prob[system lifetime > 150] =

g Y 7 B
Calculator o] Column Statistics @
g% 3 Store resultin variahll: check I Statistic
Epession: & S @ [
o> 150] - | # Mean | © Sumof squares
" Standard deviation " N total
v ¢ Minimum N nonmissing
Functions:  Maximum " N missing
| 78| 9| +| =|</| |21l functions = " Range 1
4| 5| 8 = <| > Absolute value - |
_I Antilog = . : [check |
1231 = | <> |aresine [ | Input variable: |check
Arccosine
Arctangent
0 | .| +] aed | le201500
w5 Or Eﬁiigit time - Store resultin: || [Optional)
Select () Not Select
_I _, | | Select |
Help ok |  cancel | Help | OK | Cancel |

Mean of check

Mean of check = 0.7



1. Generate 2 columns for ‘s’ and ‘t’

Monte Carlo

[B] The acceleration g due to gravity is measured by dropping an object and
measuring the time t it takes to travel a distance S. Assuming s and t are normally

distributed with means and uncertainties as indicated:

s=22+0.01m
t=0.67 +£0.015s

(i) Estimate (using Monte Carlo simulation with 500 iterations), g and its

uncertainty.

g:

H+

3. Column statistic for ‘g’

r N
Column Statistics ==

Statistic
" Sum " Median
& Mean " Sum of squares
" Standard deviation N total
¢ Minimum N nonmissing
¢ Maximum N missing

|  Range Il
Input variable: |g
Store result in: (Optional)

Select
Help 0K I Cancel I

Column Statistics -
Statistic
 Sum " Median
 Mean " Sum of squares
 Standard deviation " N total
¢ Minimum N nonmissing
" Maximum N missing

i " Range I
Input variable: |g |
Store resultin: (Optional)

Select
Help 0K I Cancel |

[Hint: s fégtz]

Mean of g

Mean of g = 9.86910

Standard Deviation of g

Standard deviation of g

r \
Normal Distribution E
Generate |500 rows of data
Store in column(s):
= -
I I
Mean:[2 2
Standard deviation: 0.01
Select
Help OK I Cancel
\
2. Calculate ‘g’
s y
Calculator u
C1 s Store result in variable: |5
c2 t
C3 g Expression:
2%s/tRx2 -
Functions:
| 78| 9| +#| =|<| a1l functions ~| |
= Absolute value -
4816 S Antilog @
* =| y=| |Arcsine
1 2)3 | Arccosine
Arctangent
0 ! | _And | Ceiling
= Cosine
Or Current tine Y
Select () Not Select |
Help OK I Cancel |

= 0.4692086

—

t 9
2.19751  0.666008  9.9084
| 219201 0665263  9.9057
| 220787 0691967  9.2222
| 221312 0670899  9.8338
221404 0677959  9.6340
220907 0.692054  9.2248
219018 0669479  9.7732
| 220587 0670413  9.8158



Monte Carlo

3. Tools-> Notepad-> paste sctibe-
> add ’stack k1 C5 C5’

(i) Run an Exec file (100 iterations) on the mean value of g. Find the average.

Copy the exec file.

1. Store mean of ‘g’ in k1

Help

[ Column Statistics lﬁ‘
Statistic
" Sum ¢ Median
 Mean " Sum of squares
" Standard deviation " N total
¢ Minimum ¢ N nonmissing
¢ Maximum N missing
" Range

Input variable: |g

Store resultin: |ki] (Optional)

OK I Cancel |

A

2. Project manager -> History->

Copy all the scribe

Project Manager

|_1 Untitled

“..[2] Session

b=t

.3 Graphs

B8 ReportPad

..{2] Related Documents

-3 Worksheets

223 Worksheet 1

..[1] Columns
..{1] Constants
i..{Z] Matrices

History

Name cl1 "s"

Random 500 's':
Normal 2.2 0.01.

Name c2 "t"

Random 500 't':
Normal 0.67 0.015.

Name C3 'g'

Let 'g' = 2%s/t*%x2

Mean 'g'.

StDev 'g'.

Stop.

Mean 'g' k1.

-
| Prob3B.mtb - Notepad

| File | Edit Format View Help

Name cl s

Random 500 's’;
Normal 2.2 0.01.

Name c2 "t"

Random 500 't’;
Normal 0.67 0.015.

Name C3 ‘g’

Let 'g" = 2¥%s/t¥¥2

Mean E' k1.

stack k1 ¢5 ¢

4. Save as ‘Prob3B.mtb’. Choose ‘All Files’

EMlProb3B.mtb

= | All Files

5. File->Other Files->Run an Exec

&= MINITAB Student - Untitled

File Edit Data Calc Stat Graph Editor Tools Window Help

D New...

[ = open Project...

& save Project
Save Project As...
Project Description...

& Open Worksheet...
B save Current Worksheet
Save Current Worksheet As...

scription...

Save Session Window As...

& Print Session Window...
Print Setup...

Exit

Q@ gl
Ctrl+0
Ctrl+s

6. Indicate trails number and
select ‘Prob3B.mtb’

Run an Exec

Import Special Text...
Export Specl Text... Help |

Number of times to execute: 100
Select File I

Cancel

oo | T

1 C:\Program Files (x86)\...\Studnt14\PulseA.MTW
2 C:\Program Files (x86)\...\Studnt14\ColMass.MTW
3 C:\Program Files (x86)\...\Data\Key.MTW

4 C:\Users\...\Desktop\excludedata.MTW




Monte Carlo

* After running the exec file, calculate the mean of
C5

B
Median
uuuuuuuuuuuuuuuuuu
" Standard deviation " N total
" Minimum " N nonmissing Mean Of Cs
 Maximum N missing
Mean of C5 = 9.81614

Input variable: [c5

2 )




Another way to generate data -
bootstrap e e

10 9
. Using an appropriate approach, cbtain an estimate of the standard error of the 19 9
* Prob6inExam 2 reene -
13 9
9 23
1. Calc-> Random data-> Sample from column |
it - Untitied 24 9
|| Lak 5wt Geph Sdtor Took Window Hap 17 12
B cskubeer... N 23 23
E“ Euhlrk::il:'.bl.r.:.“ S 1 18 19
_ =%, ROw StatkHcs... 14 18
i':'f‘- standardee...
1 Mzke Patternad Dats ’ . . .
- 3. Calc -> column statistics-> Median->
Set fase...
LT Hcre o Input variable C2 store k1
Marices ’ ;:;’ni:“'m
80 81061 Mutvarete Nomal.. rColumn Statistics l_J&‘
irvations i Statistic
. " Sum « Median
2. Input sample number, input column and output column © Mean  Sum of squares
(" Standard deviation " N total
rSampIe From Columns lﬁ‘ CAMinimum L ANInonmissing
 Maximum " N missing
Sample [12 rows from column(s): " Range
C1 Input variable: |C2
- Store resultin: |ki] (Optional)
Store samples in:
Cc2 - Select
Help OK | Cancel |

&I OK | Cancel




Bootstrap

4. Project Manager-> History-> Copy 6. Save as ‘Bootstap.mtb’
[E] Project Manager File name:
|_1 Untitled History ) =
(53 Session NOTE *** Data window Save as type: |l Fies
----- SEE  (Spnuoe
-~ Graphs Median C2 ki. 7. Run the exec file 100 times, then
--{_] ReportPad . L. o g
.7 Related Documents Column statistics-> Standard deviation ->
=L Worksheets
=-E3 Worksheet 1 InpUtCS
D Columns " Column Statistics &‘
C] Constants K1 Statistic
.20 Matrices © Sum © Median
 Mean " Sum of squares
« St'aljdard deviation ;Ntolal o
5. Paste it in Notepad and add ’stack k1 C5 C5’ G Minimue € Nnonmising
" Range
:I Untitled - Notepad E - - Input variable: [C5
File Edit Format View Help Storeresultin: |  (Optional)
Sample 12 C1 c2; —
ggp'l acg. "
M 1an C .
siack ki ¢5 c5| _ tew | ok | Cancel _ |
Standard Deviation of C5

Standard deviation of C5 = 1.97215



4. t-test, z-test, power analysis,
probability plot

* Problem 2 in Exam 2

We want to test if there is a difference in true average bacteria count (number of
colonies/ftg) between carpeted (X;) and uncarpeted (¥;) rcoms. The following
samples were taken in a hospital: [Assume Equal Variance 5]

X; | 153 (164 |16.2 | 155 [15.0 | 153 | 144 (151 | 156 | 152 | 16.3

Y, 1134|148 |13.0 (141|137 |154 (16.3 |13.2 | 143 | 15.3 | 139

[Note; ¥ x; = 170.3; ¥ y; = 157.4]

(a) State appropriate hypothesis to be tested:
(b) What type of test would you use?
(c) Give values of

Test statistic_ .=

P-value =
s.d. =
(d) Is H, rejected or not @ = .05 ?

(e) Give a 95% Cl gn py — M-

(f) If actually u, — py = 1, how large a sample size would be necessary to test the
difference, with a power of .95? (Take @ = .05 )

(g) What main assumption underlies your test? Is the assumption ‘justified’?




T_te St Z_te St 2. Input samples in different columns
/

r B
2-Sample t (Test and Confidence Interval) g

-8 les in one

P

1. Stat-> Basic statistics -> 2-sample t S —

£Z MINITAB Student - Untitled Subscripts:

File Edit Data Calc|Stat Graph Editor Tools Window Help & Samples in different columns

Basic Statistics » X Display Descriptive Statistics... -
Jbﬂ\é\%\ First: ®

» RS Store Descriptive Statistics...

.SeL ANOVA » | 2% Graphical Summary... Second: v

Control Charts 4 1 {l

= 12 1-Sample Z... .

41912 g3ty Tools b (o " Summarized data Standard

Worksheet size: 1 Ti"[: Series 4 2t -Sample . ' . i“jamplc size: r{can: ilcviatiun: i

Tables o s irst:
Welcome to Minital - R tt Paired t...

- Second: | | |

Power and Sample Size »| 1P 1 Proportion...

2P 2 Proportions...

s 2 Variances... v Assume equal variances

€oR Correlation...

€0V Covarance... Select Graphs...
A Normality Test...
Help OK I Cancel I

3. Options-> Confidence level, test
difference, Alternative

Two-sample T for x vs vy

N Mean StDev SE Mean

x 11 15.482 0.611 0.18 " 2-Sample t - Options NI Co)
y 11 14.31 1.04 0.31
Confidence level: Im
Difference = mu (x) - mu (v) Test difference:  [0.0
Estimate for difference: 1.17273 .
Alternative: lm

95% CI for difference: (0.41628, 1.92917)
T-Test of difference = 0 (vs not =): T-Value = 3.23 P-Value = 0.004 DF = 20

Both use Pocled StDev = 0.8505 Help | 0K | Cancel

L —




Power analysis

1. Stat-> Power analysis -> 2 sample t test

File Edit Data Calc| Stat Graph Editor Tools
BE &y E® Basic Statistics

Session

indow Help

i02d

»
Regression »
ANOVA »
Control Charts »
»
»
»

aneiz Qualty Tools

Worksheet size: 1 Time Series

Tables

Nonparametrics »
Two-sample T-Te: JFEIEENEIUS SN 12 1-Sample Z...
1t 1-Sample t...
2t

Welcome to Minita

Two-sample T for x vs y

N Mean StDev SE Mean
x 11 15.482 0.611 0.18
y 11 14.31 1.04 0.31

1P 1 Proportion...
2P 2 Proportions...
4 One-Way ANOVA...

2. Input differences and power values, and s.d.

-
Power and Sample Size for 2-Sample t @

Specify values for any two of the following:

Sample sizes: |

Differences: |1

Power values: |0.95

Standard deviation:||0. 850 Options...

Help | OK Cancel

3. Alternative Hypothesis and sig. level
E=5)

-
Power and Sample Size for 2-Sample t - Options

Alternative Hypothesis
" Less than
 Not equal
_Greater than

1 Significance level: J0.05 1

Store sample sizes in:
Store differences in:
Store power values in:

Select
Help |

2-Sample t Test

ok ]

Cancel |

Testing mean 1 = mean 2 (versus not =)
| Calculating power for mean 1 = mean 2 + difference
Alpha = 0.05 Assumed standard deviation = 0.8505

Sample Target
Difference Size Power Actual Power
1 20 0.95 0.951810

The sample size is for each group.




P ro ba b I ‘ Ity p | Ot Choose the probability

Graph-> Probability Plot distribution we want to
Insert variables test

File Edit Data Calc Stat| Graph Editor Tools Window

- g N 7 N
s y 2 | Scatterlot... == - L —
6 S ol ot :bt Probability Plot - Single &J Probability Plot - Distribution @
BB m
(8 Session i
Diference = m (x) - e gl P Cl o« Graph variables: Distribution I Data Display |
Estimate for differenc D HStog@M... c2 v il ,
95% CI for differenc otplot... Distribution
T-Test of difference = yu. y
Probability Plot...
. E | CDF... —
Power and Sample Siz L~ Empric - Historical Parameters
6% Boxplot...

2-Sample t Test
[1? Interval Plot...

Testing mean 1 = mean i Ingividual Value Plot..
Calculating power for I
Alpha = 0.05 Rssured [ Bar Chart...

I

A parameter will be estimated from the data if the cell is left blank. You can
Scale... | Labels... leave both cells blank, enter values for both cells, or enter a value for StDev

@ P Chart... only. If you enter a value for StDev, it must be greater than zero.
i FE Sewle I | Time Series Plot.
Difference  Size 8 d Area Graph... Multiple Graphs... | Data Options... |
7 N
Probability Plots [
Single Multiple

Help 0K Cancel | Help oK Cancel

Help | oK Cancel
€ Probability Plot of x = [=]=] ' €D Probability Plot of y === If p_
Probability Plot of x Probability Plot of .
Normal - 95% CI roNorn:a:'iygs%OCIo v Va I u e >O . 05’ It
9 9
Mean 15.48 .
e, oaid is normal at
AD 0372 AD 0044
% P aoe 0.354 & [o-vaice o5 | ]
o o p-V: 0.654 _I 9 5 %
70 204
B o 5« confidence,
& ¥ & ¥
30 304 . . .
2] o otherwise, it is
104 104
5 54 not.
1l . 1
13 18 10




5. Control charts

 Devore datasets
e Ex16-08

C1
moisture

C2T
fabric

| 12.19999|

124
12.9
13.2
12.8
13.9
12.2
12.6
14.6
12.8
12.6
13.5
134

#1
#1
#1
#1
#1
#1
#1
#1
#1
#1
#1
#1
#1

1. Data-> Unstack Columns

== MINITAB Student - Untitled

| Fle Edit|Data Calc Stat Graph Editor

=" -
mm—

Session

Power :
2-Sample

Testing
Calculat
Alpha =

Differe:
The sam
Probabi

Probabi

&L subset Worksheet...
&% Split Worksheet...
% Merge Worksheets...

Copy

j Unstack Columns...

Stack
Transpose Columns...

2| sort...
312 Rank...

;7' Delete Rows...
C,?g, Erase Variables...

Code

Change Data Type
Extract from Date/Time
Concatenate...

Display Data...

4

»

4
»
>

2. Input data and subscripts

-

Unstack Columns

Cl noisture
c2 fabric

Unstack the data in:

noisture

Using subscripts in:

fabrid

I~ Include missing as

Store unstacked data:
© In new worksheet

a subscript value

Name:

Select
Help

" After last column in use

ok |

v Name the columns containing the unstacked data

(Optional)

Cancel

n C1 c2 c3 ca cs |

moisture__1| moisture__2| moisture__3 moisture__4 moisture_5‘
1 12.2000 12.1000 13.3000 13.0000 13.0000
2 12.4000 13.3000 12.8000 12.6000 12.9000
3 12.9000 12.7000 14.2000 12.5000 12.9000
4 13.2000 13.0000 13.0000 12.6000 13.9000
5 12.8000 12.3000 12.2000 13.3000 12.0000
6 13.9000 13.4000 13.1000 12.4000 13.2000
7 12.2000 14.4000 12.4000 12.4000 12.5000
8 12.6000 12.8000 13.5000 13.9000 13.1000
9 14.6000 13.4000 12.2000 13.7000 12.5000
10 12.8000 12.3000 12.6000 13.2000 12.8000
1 12.6000 13.1000 12.7000 13.2000 12.3000
12 13.5000 12.3000 12.8000 13.1000 12.9000
13 13.4000 13.3000 12.0000 12.9000 13.1000
14 13.5000 12.4000 13.0000 13.6000 13.4000
15 12.3000 12.8000 13.0000 12.8000 13.5000
16 12.6000 13.4000 12.1000 13.2000 13.3000



Control Chart

Stat-> Control Charts-> Variables charts for subgroups->Xbar/R

Stat Graph Editor Tools Window Help

Stat Graph Editor Tools Window Help

Basic Statistics gl 2 El‘ | Basic Statistics g9 e
. » g >
. ANOVA , ANOVA » (=]
% Xpar... & XoarR...
! Quality Tools » Variables Charts for Individuals » Quality Tools 4 Variables Charts for Individuals »|ZZ Xbar-s...
Time Series » Attributes Charts » Time Series 4 Attributes Charts
Tables > Time-Weighted Charts » Tables 4 Time-Weighted Charts »
Nonparametrics *[eference Nonparametrics » ’
Power and Sample Size »

L Power and Sample Size »

0.8505

Choose ‘Observations for a subgroup are in one row of columns’

Input all the columns

S

Observations for a subgroup are in one row of columns: LI
‘moisture__1" 'moisture__2" ‘moisture__3" 'moisture__4" -
‘moisture__5
||
Scale... | Labels... | I
Multiple Graphs... | Data Options... | Xbar Options... |
oK | Cancel |

Xbar Chart
IAII observations for a chart are in one column: v|
9 0 fe
All observations for a chart are in one column: Xbar Chart
Observations for a subgroup are in one row of columns:
i C1 moisture__1
C2  moisture__2
. C3  moisture__3
Subgroup sizes: [enter a number or ID column) C4  moisture 4
C5  moisture__5
| |
| Scale... | Labels... | I
I
Multiple Graphs... | Data Options... | Xbar Options... |
Help oK | Cancel |
L y
€B Xbar Chart of moisture_1, .., moisture_5 [= ] ® &) | @ RChart of moisture_1, ., moisture_5 oo = Help I
Xbar Chart of moisture__1, ..., moisture__5 R Chart of moisture__1, ..., moisture__5
13.8 3.0
ucL=13.697 e
136
25
134
20
£ 192 %
i 20 X=12.950 i 15 _
& 128 £ R=1.205
@ 126 @ 10
124 05
122 LaL=12.203
0.0 =0
120
T 3 % 7 3 & 8 6 & o =& T 3 5 7 § 01 5 15 17 6 &
Sample Sample




Control chart

* Perform eight tests:

Test-> ‘Perform all tests for special causes’

,
Xbar Chart - Options

2]

Parametersl Estimatel S LimitsStagesI Display] Storagel

r B
Xbar Chart [

g‘z ms:z;a:z:; Observations for a subgroup are in one row of columns: j

€3 moisture__3 ‘moisture__1" 'moisture__2" 'moisture__3" 'moisture__4" -

C4  moisture__4 ‘moisture 5

C5  moisture__5 -
| I
i Scale... I Labels... | l

Multiple Graphs... I Data Options... | Xbar Options...
Help 0K | Cancel

Perform all tests for special causes v

p 1 point > 3 standard deviations from center line
" 3 points in a row on same side of center line
l_ h pn\r\'lrrj ow j” Increasing or jH dH reasing

" 14 points in a row, alterating up and down
l_ :H[J [:H\HJ

standard deviations fro

m center line [same side]

l_ 4 out of 5 points > 1 standard deviation from center line [same side)
l_ 15 points i a row within 1 standard deviation of center line [either side)
[ 8 pointsin arow > 1 standard deviation from center line [ither side) !
|
Help 0K Cancel




6. Scatter plot, regression

* MINITAB worksheet TREES
* (a) Obtain the scatter plot of the data(volume vs.

diameter and volume vs. height)
Graph-> Scatterplot

MINITAB Student - Untitled

File Edit Data Calc Stat| Graph Editor Tools Window

=d &
Session

Difference
1

The sample

& Ba

Sample
Size
20

size is

Probability Plot of y

Xbar Chart of moisture

i
Matrix Plot...
[Ft Marginal Plot...

dh Histogram...

B iz Stem-and-Leaf...
| Probability Plot...
£or |~ Empirical COF...

lbo? Boxplot...
[te? Interval Plot...
[z Individual Value Plot...

Probability Plot of x

ol Bar Chart...

Results for: Workshee ® Bie Chart...

|+ Time Series Plot...

|ad Area Graph...
Scatterplots o]
With Regression
Simple  With Groups  With Regressionand Groups
. B
A
| wih Wit Conneat
ConnectLine ~ and Groups
Help | oK Cancel

Input Y and X:

Scatterplot - Simple

Scatterplot - Simple

E12 aiam:‘e' Y variables X variables C1  Diameter Y variables| X variables ~
eight i C2  Height ;
C3  Volume ; I\fo!ume Diameter £3 Volume 12 |\/olume Height
3 3
4 4
5 5
6 6
7 - 7 -~
(l L] |
Scale... | Labels... Data View... | Scale... | Labels. Data View...
Multiple Graphs... | Data Options... Multiple Graphs... | Data Options...
Help oK Cancel | Help | oK Carcel |
L
€B Scatterplot of Volume vs Diameter =N R =] €B Scatterplot of Volume vs Height =[5 -
Scatterplot of Volume vs Diameter Scatterplot of Volume vs Height
80 80
L L
704 704
60 . 60+ .
L4 .
o 501 o 504 M
; £
= L] = .
S 404 . . S 404 .
3 * ¢ 04 °
30 . ® 30 ® .
R LY 3 . *,
20 20 . . e L] .
* L
10{ eee 104 e o .
10.0 125 150 175 200 60 65 70 75 80 85 90
Diameter Height




Regression

* (b) Use diameter as a predictor of volume, do a
least square analysis and obtain simple linear
pa ram ete r Regression Analysis: Volume versus Diameter

The regression equation is

. . Volume = - 36.9 + 5.07 Diameter
Stat-> Regression-> Regression
Stat Graph Editor Tools Window Help
mscsasis i Q @ Predictor Coef SE Coef T P
T - T Constant  -36.943  3.365 -10.98 0.000
Al »| 2 stepwise... K
Control Charts »| iy Best Subsets... Diameter 5.0659 0.2474 20.48 0.000
Quality Tools »||:# Fitted Line Plot...
WD ’ Iﬁ; Binary Logistic Regression...
Tables 4
Nonparametrics » S = 4.25199 R-Sq = 93.5% R-Sq(adj) = 93.3%
Power and Sample Size »
Input Volume and Diameter Analysis of Variance
[ egression l&]
= Source DF ss MS F P
RespenselVolune Regression 1 7581.8 7581.8 419.3é 0.000
Predictors: [Diameter R Residual Error 29 524.3 18.1
Total 30 8l0se.1
( {
Unusual Observations
Obs Diameter Volume Fit SE Fit Residual St Resid
Graphs... | options... | 31 20.6 77.000 &7.413 1.972 9.587 2.55RX
Select Results... | Storage...
== e | R denotes an observation with a large standardized residual.
Help ok | Cancel | X denotes an cobservation whose X value gives it large influence.




