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Course outline

STAT 328 (Statistical Packages) 3 credit hours

Course Scope Contents:

Using program code in a statistical software package

(Excel — Minitab - SPSS - R)

to write a program for data and statistical analysis. Topics include creating

and managing data files, graphical presentation - and Monte Carlo

simulations.
# Topics Covered
1 Introduction to statistical analysis using excel
2 Some mathematical, statistical and logical functions in excel
3 Descriptive statistics using excel
4 Statistical tests using excel
5 Correlation and regression using excel
6 Introduction to Minitab- Descriptive statistics using Minitab
7 Statistical distributions in Minitab
8 Statistical tests using Minitab
9 Correlation and regression using Minitab
10 Introduction to SPSS
11 Descriptive statistics using SPSS
12 Statistical tests using SPSS
13 Correlation and regression using SPSS
14 Introduction to R
15 Statistical and mathematical functions in R
16 Descriptive statistics using R
17 Statistical distributions in R
18 Statistical tests using R
19 Correlation and regression using R
20 Programming and simulation in R

Course outline-Stat 328




Excel




MATHEMATICAL FUNCTIONS

Write the commands of the following :

=ABS(-4)
Absolute value |-4| =4 =abs(-4) D E
A
=COMBIN(10;6)
L 10 ,
Combination ( p ) =combin(10;6) D E
210
=EXP(-1.6)
Exponential function e 16 =exp(-1.6) } E
0.2018971
=FACT(3)
Factorial 3! =fact(3) | E
6
| |
=LN(23)
Natural logarithm In23 =In(23) | E
3.135494
. th th =LOG(4;9)
ogarithm wi _ )
respect to any base logo 4 =log(4;9) ! =
0.63093
. th h =L0G10(12)
ogarithm wi _
respect to base 10 log 12 =log10(12) ] =
1.079181
=SORT(4)
Square root V4 =sqrt(4) ) E
2
S ti £ =5UM(450;11;20;5)
. ummation or :
Summation 450 11,20, 5 =sum(450;11;20;5) D E
436
=PERMUT({10;6)
Permutations 10P6 =permut(10;6) D E
151200
=PRODUCT(450;11;20;5)
Product Product of : =product(450 ; 11; 20; c E
450,11,20,5 5) T
=POWER(10;-4)
Powers 1074 =power(10; -4) | E
0.0001
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CONDITIONAL FUNCTION (IF) AND COUNT CONDITIONAL FUNCTION
We have marks of 14 students :

73 45 32 85 98 78 82 87 60 25 64 72 12 90

1- Print student case being successful if (mark >60) and being a failure if (mark< 60 ).

A | B | ¢ !
1 marks | A B T
2 | 73| =if{A25=60;"S";"F") 1 |marks
3 a5 2 735
a 32 3 a5 F
5 85 [a 32 F
6 98 = 855
7 78 6 98 5
s o 7 78’5
5 a7 g 825
10 &0 9 875
" ’s 110 60 S
1 5 F
12 64 12 645
£ 7 [13 725
1k 12 [1a 12F
15 50 [15 90 s

1

2- How many successful students ?

a8 | ¢ A B c

1 marks 1 marks

2 73|S 2 735
3 45(F 3 45 E
4 32(F a 39 F
5 855 5 855
6 985 6 98 §
7 78|58 7 78 S
8 82|5 8 82§
9 87|5 9 878
10 60(5 10 60 S
11 25(F 11 25 F
12 64/ 12 64 S
13 72|58 13 728
14 12|F 14 12 F
15 30(s 15 90 S
16 16

17 17

18 |=countif{B2:BlS;”S”} = 10
o 1

3- How many students whose marks are less than or equal to 80 ?

A B C D A B c

1 marks 1 |marks

2 735 2 73S

3 a5|F 3 45F

4 32|F 4 2F

5 85/s 5 85

6 98s 6 ag c

7 78/s - 735

2 82/s a 825

9 g7/s a9 g7 ¢

10 60(S 10 60'S

1 25|F 1 25 F

12 64/s = oals

13 72/s 13 725

14 12[F 1 12

L, 905 15 30 5

16 16

17 17

18 10 18 10
19 19
20| =countif(A2:A15;"<=80") o 5
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DESCRIPTIVE STATISTICS

We have students’ weights as follows:
44 , 40 , 42 , 48, 46 , 44.

Find:
Mean=44 AVERAGE({C2:CT)
Median=44 MEDIAN{CZ2:CT)
Mode=44 MODE.SNGL{C2:CT)
Sample standard

deviation=2 825 STDEV.3(CZ:CT)

Sample variance=3% VAR S(CXCT)
Kurtosis=(.3 KURT(CZ:CT)
Skewness=4 Y9GE-17 SEEW(C2:CT)
Minimum=40 MIN{(C2:CT)
Maximum—4¥ MAX(C2:CT)
Range=4 MAX(C2:CTR-MIN(C2:.CT)
Count=6 COUNT{C2:CT)

Coefficient of
variation—=6.4258%

STDEV.S(CZ:CTVAVERAGE(C2:CT)* 100

+ Range= Maximum-Minimum

= | X N Descriptive Statistics

++ Coefficient of variation= b~ SIANCATT CEVIATON yy() A | p Input
Mean 1 a4 ER: SASL:EASE :Input Range

4 @ s Columns :Grouped B
other ways : 3 LR ) R_mg =
4 a8 Labels in first row []
Data - Data Analysis - Descriptive Statistics o w —
7 % 5082 :Qutput Range (@)
8 :New Worksheet Ply (O
9 New Workbook ()
ﬁ Summary statistics
o % |95 :Confidence Level for Mean [ ]
. 1 Kth Largest []
” 1 Kth Smallest []
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PROBABILITY DISTRIBUTION FUNCTIONS

Discrete Distribution :

1-Binomial Distribution :
A biased coin is tossed 6 times. The probability of heads on any toss is 0.3. Let X denote
the number of heads that come up. Calculate

X~Bin(n=6 , p=0.3)
a) PX=2

b) PX=3)

c) P(l<X<5).

A B c D E F G H 1 ] K L
1 C & O
2 1. Binomial Distribution
3
2 A) 0.324135 A biased coin is tossed 6 times. The probability of heads on any

= toss is 0.3. Let X denote the number of heads that come up.
& Calculate:
6 B) 0.18522
7 (i) If we call heads a success then this X has a binomial
g8 Q) 0.579096 distribution with parameters n — 6 and p — 0.3.
3 or 6
10 p(x=2) 0.324135 | P(X =2) (2)(0.3)’-{0.?)“ 0.324135
11 | p{x=3} 0.18522 T i
12 | p{x=4) 0.059535 0.579096 (i®) 6
13 p(x=5) 0.010206 P(X =3)= (3)(0-3)3[0-713 = 0.18522.
14
15
15 (iii) We need P(1 < X < 5)
17 P(X =2)+ P(X = 3) + P(X = 4) + P(X = 5)
18 — 0.324 + 0.185 + 0.059 + 0.01
19 = 0578
20

A B C
1
2
3
4 |A) =BINOM.DIST(2;6;0.3;FALSE)
5
6 B) =BINOM.DIST(3;6;0.3;FALSE)
7
8 () =BINOM.DIST(5;6;0.3; TRUE}-BINOM.DIST(1;6;0.3; TRUE)
9 or

L
10 | p(x=2) =BINOM.DIST(2;6;0.3;FALSE)
11 p(x=3) =BINOM.DIST(3;6;0.3;FALSE)
12 |p(x=4) =BINOM.DIST(4;6;0.3;FALSE) $ =SUM(B10:B13)
13 | p(x=5) =BINOM.DIST(5;6;0.3;FALSE)
A

14
15

-
n
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2.Poisson Distribution :

Births in a hospital occur randomly at an average rate of 1.8 births per hour.
a) What is the probability of observing 4 births in a given hour at the hospital?

b) What about the probability of observing more than or equal to 2 births in a given hour at the
hospital?

X~poisson(A=1.8)

A B C D E F G H | J K L N
1 2. Poisson Distribution
2 A) 0.072302
3 Births in a hospital occur randomly at an average rate of 1.8 births per hour.
1 What is the probability of observing 4 births in a given hour at the hospital?
5 B x=2)=1-p(x<2)=1-p(x=1
6 ) Pl ) Pl ) Pl ) Let X = MNo. of births in a given hour
7 0.537163 (i) Events occur randomly .
. (ii)Meanrate A= 1.8  — < ~Po(l.®)
We can now use the formula to calculate the probability of observing exactly 4
EI hirths in a given hour
10 )
1 P(X = 4) = e 1815 = 0.0723
12 What about the probability of observing more than or equal to 2 births in a given
13 hour at the hospital?
14 i .
15 Wewant P(X 2 2) = P(X =2)+ P(X =3) +...
16 i.e. an infinite number of probabilities to calculate
17 but
18 PX22) = P(X=2)+P(X=8)+..
15 = 1— P[X <2)
20 = 1=(PX =0)+P(X =1))
21 - 1-— “:—I.H.I -"-"If e A_l‘sll)
o 1!
22 = 1— (0.16629 + 0.29753)
23 = 0.537
A B c D |
1
2 |A) =POISSOMN.DIST(4;1.8;FALSE) I
3
4
5 B) p(x= 2)=1-p[x<2)=1-p(x=1)
6
7 =1-POISSON.DIST(1;1.8;TRUE)
8
9

=
(=]
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Continuous Distribution :

1. Exponential Distribution :

If X~exp(A=1/10) , Find P(X>7)

A B

1

5 A B c
3 ) plx>7) =1- p(x<7) ;
g 3 A) pr=7=1-p(x=7)
5 =1-EXPON.DIST(7;{1/10); TRUE) 4

6 5 0.496585304
7] 6

8 7

g
10
2. Normal Distribution :
IfX-NWu=20,0=3) .Find:
A) P(X<25)=P(X<25)
B) P(X<xy) =055, xo =

A B c D E F G H I

1

2 fx-Np=20,0=3) .Find :

3 A) 0.95221

a AP X £25) =P X < 25)

5| C)P(X <x,)=0.55, x, =

6 €) 20.37698 VP(X <x0) P o

7

—1

A B

1

2

3 A) =NORM.DIST(25;20;3; TRUE)

4

5

g 0) =NORM.INV{0.55;20;3)

7

iasallg
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Ifz-Nu=0,0c=1) .Find:

A)P(Z<1.78)= P(Z<1.78) =

B) P(Z <z, )=0.55 , z, =

A B c D E F G
1
v fz-Nu=0,c=1) . Find :
3 |A) 0.96246202
. A)P(Z <1.78) = P(Z < 1.78) =
5 - _
6 B) 0.125661347 B)P(Z<2,)70.55 . 2, =
7
A B
1
2
3 A) =NORM.S.DIST(1.78;TRUE)
a
5
6 B) =NORM.S.INV(0.55)
—

3.Student's t-distribution :

Find: A)toes where v=df=14 () P(T<t,)=0.025 df=14

B) t0_01 where v=df =10

C) t0.995 where v=df=7
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1
2
: A) ~2.144786688 Find: A)tyg,s where v=df=14
5 B) -2.763769458 B) t,p; where v=df=10
6
7 Q) 3.499483297 C) ty00s where v=df=7
8
A B
1
2
3 A) =T.INV(0.025;14)
a4
5 B) =T.INV(0.01;10)
&
7 ) =T.INV(0.995;7)
]

4- chi-square distribution:

Find : x3 995 When v = 19
A B C D
1

2 | 38.58226 : X5995 When v =19

A B C

1 !

— & O
=CHISQ.INV/(0.995;19) SE: XZ oo when v — 19 j}

[

5- F distribution:

Find : Fogo5152;, () P(F<f)=0.995, df, =15 ,df, = 22

6
7 |=£.1Nv(0.995;15;22)|
3

3.359998284 : Fooes.1522
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* Find the value ofa: P(X <a)or P(X=a)

short .. . P <
= name of distribution , dist (X, parameter of distribution , True : calculate Carmlative Distribution

False : if calculate Probabilistic Distribution =

* Find the value of k : P(X<Kk)=Db

short
= name of distribution , jnv ( probability , parameter of distribution )

other ways:
you can find the functions of distribution from:

Formulas - Insert function

Ta i
—J;_I_ Home Insert Page Layout Data Review
- - . ‘:,- - . .
> A
AutoSum Recently Financial Logical Text  Date & Lookup & Math &
- Used - i i i Time ~ Reference~ Trig =

Eumrtiam | ilrame

Insert Function ? -

Search for a fundtion:

Type a brief description of what you want to do and then Go
click Go

3
Or select a categoryl Statistical e

Select a function:

COUNTA A
COUNTELAME

COUNTIFS u

COVARIAMCE.P

COVARIAMCE.S

DEVSG o
COUNTIF(range,criteria)

Counts the number of cells within a range that meet the given condition.

Help on this function Cancel
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HYPOTHESIS TESTING STATISTICS AND CONFIDENCES INTERVAL

1-One way AVOVA :

A firm wishes to compare four programs for training workers to perform a certain manual
task. Twenty new employees are randomly assigned to the training programs, with 5 in
each program. At the end of the training period, a test is conducted to see how quickly
trainees can perform the task. The number of times the task is performed per minute is
recorded for each trainee, with the following results:

observation Program 1 Program 2 Program 3 Program 4
1 9 10 12 9
2 12 6 14 8
3 14 9 11 11
4 11 9 13 7
5 13 10 11 8
M [=] — MICroSDft EXCel - |aiaall
2
2F o@ e sholl  oee Azl SRR [EW
vsis e | s yor1 5% CER EL® AR " - ; = s = =
3 Dats Analysis g _ o —|IlE |:Nr- Df E[? I:EE ’:3] a_l; = : F EET V)fL
T Wl M pow | Lbw mey 0wl @Bl olleagl | 3 Ao s zl
wosaall " s ¥ 131 131 * Gl @0 Gl SHl srnel | Aol olle % : L= »
Analysis & wrlios bbe el gl dudag j3b =
L11 - oo il slas|
S L0 Aoz Lok
A B c D E F G H 1 J K L M N o
1 |programl |program2 |program3 |programd
2 9 10 12 9
3 12 -] 14 8
4 14 9 11 1
5 11 9 13 7
6 13 10 i [
7
8 1
a
X g Data Analysis
AvzusisTools
4
~
Cancel " Sttt mand
Anova: Two-Factor Without Replication
B B Correlation
Ologlei Covariance
Descriptive Statistics
Exponential Smoothing
F-Test Two-Sample for Variances
Fourier Analysis
v Histogram
4 A B cC D E F G H | J K L M
L programl |program? [program? |programd
2 3 10 12 3
3 12 14 3
1 14 39 11 11
3 11 3 13 7
B kS 5 Arnova: Single Factor
3 13 10 11 3
Input
7 _
3 L i | sag1:5086 Input Range
Canczl _
3 Coumne (@) :Grouped By
0 R Sleal=i Raws (J
3 frasstins Labels in first row
5 0.05 :Abha
3 )
a QOutput options
;5 i | gre1n :0utput Rarge (@)
B :New Warksheet Ply (O
Iri New Warkbaok ()
8
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Anova: Single Factor

SUMMARY
Groups Count Sum Avergge Variance

programl 5 59 11.8 3.7

programz2 5 a4 3.8 2.7

programs3 5 61 12.2 1.7

program4 5 43 8.6 2.3

ANOVA
Source of Variatior 55 daf Ms F P-value Fcrit
Between Groups 54.35 3 18.31667 7.044872 0.003113 3.238872
Within Groups 41.6 16 2.6

Total 96.55 19

1) Hypotheses testing:
Hy py =pp, =y =y VS Hj:atleast one of meansis dif ferent
2) Test statistic:
F =7.04487

3) Critical region:

Reject Hy if F > F it
F..i+ =3.23887 Or

4) P-value =0.003113< 0 p-value< o
Decision:

we reject the null hypothesis. There are difference in the means

Stat 328 (Excel)




2-Two-Sample t Statistic :

Q: The phosphorus content was measured for independent samples of skim and whole:

Whole | 94.95 | 95.15

94.85

94.55

94.55

93.40 | 95.05 | 94.35

94.70 | 94.90

Skim | 91.25 | 91.80

91.50

91.65

91.15

90.25 | 91.90 | 91.25

91.65 | 91.00

Assuming normal populations .

a) Test whether the average phosphorus content of skim milk is less than the average

phosphorus content of whole milk . Use 0=0.01

1-Test for equality of variance :

Data —>» Data Analysis ——» F —test two —sample for variance

Microsoft Excel - Veaiasll

2HE @ e phall  uaye az>rly0 Cilily
Data Analysis l'ﬁ Jeolasl] slpls| T4 :E|1 I"fv’ I"‘;' % R E = == pran T ? A
el slas| = LIE: [J:'l Jﬂ ? tb- - “E ol Vo z 2l 1
2 ' Toses¥l 28 mea | Jdw ozey ool Wl wlloadl | g wba | s E
eyl Ygooml T 13| 1lo v Slildl ds OlylySal Gissl | A02dio SRS sl
Analysis sleasi hhko Slildl Cigal asd.cig
K11 - &
A B C D B F G | J K L M N o]
1  whole skim
2 | 94.95 91.25
3 95.15 91.8
4 94.85 91.5
5 | 9455 91.65 X N Data Analysis
6 94.55 91.15 Analysis Tools
-OK
7 93.4 90.25 ~ Correlation
Cancel Covariance
8 95.05 913 Descriptive Statistics
9 94.35 91.25 3 N S
leal=r F-Test Two-Sample for Variances 3

10 947 91.65 Foy e Analysi
11 94.9 91 Histogram

- Moving Average
12 Random Number Generation
13 v Rank and Percentile

Stat 328 (Excel) adall]2




D2 - 5
A B D E F G H I 1 [
1 whole
2 9495 L 2 :
““““ > g F-Test Two-Sample for Variances
3 95.15 oot
: iﬁg 91.65 FRz | SAS2:SAS11 :'I.-'ariable 1Range
6 94.55 91.15 - | epe2ERE11 :Variable 2 Range
7 93.4 Labels []
8 95.05 0.01 :Alpha
9 94.35
10 94.7 Output options
11 949 % | D52 :Qutput Range (@)
E :Mew Worksheet Bly ()
13 Mew Waorkbook ()
14
M17 Jx
A B D E F
1 whole skim
2 94.95 91.25 F-Test Two-Sample for Variances
3 95.15 91.8
4 94,85 91.5 Variable 1 Variable 2
5 94.55 91.65 Mean 94.645 91.34
6 94.55 91.15 ariance 0.253027778 0.233222222
7 93.4 90.25 Observations 10 10
8 95.05 91.9 df 9 9
9 94.35 91.25 F 1.084921391
10 94.7 91.65 P{F==f) one-tail 0.452676255
11 94.9 91 F Critical one-tail 5.351128861
12
Hypothesis: Hy: 012 = 05 2 VS Hy:0,% # 0,2

Conclusion: As F * F Critical one-tail, we fail reject the null hypothesis. This is the
case, 1.0849 #»3.1789. Therefore, we fail to reject the null hypothesis.
The variances of the two populations are equal .

Stat 328 (Excel)
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2-T Test two samples for mean assuming Equal Variance :

Data =——>» Data Analysis =—>» T Test: Two -samples Assuming Equal Variance

Microsoft Excel - Veaiasll

2 o@ o ekl ey a=ly0 il
[t ws @ o 3 B e = P8 e 4l EOE
2 - SlozYl M8 mew | Juw @ey  oedEmdl Al wlleadl | o b s Z)
ol T ol - + 13] 13l * Oililaa)l @ AyEa Brecl 01800 Ol ylad \'& o
Analysis © oloadi b Colilaall Cilgol 8.7 38
E12 - I
A B C D E F G H 1 J K L M
1 | whole skim
2 | 9495 91.25 F-Test Two-Sample for Variances
3 95.15 91.8
4 | 94,85 91.5 X N Data Analysis
5 94.55 91.65 Mean Analysis Tools
6 94.55 91.15 Variance FS ) Histogram
7 93.4 90.25 Observa Caneel Random Nu:l?:rlréﬁgeﬁ;farzgﬁ
8 95.05 91.9 df I Rank and Percentile
Sloulss R i
9 | 9435 | 9125 F oG
10 947 | 9165 P{F<=f] ¢ e Spmiviie | 3
1 9.9 91 F Critica t-:. Ta.lcn-_‘.: ‘ A:..-Jml Equn .:r.:nc::,
12 v z-Test: Two Sample for Means |
A B C D E F G F
1 whole skim
3 94.95 91.25 . "'—~+| > § t-Test: Two-5Sample Assuming Equal Variances
3 95.15 91.8 Input
g . F'”
4 94.85 91.5 A | ks Variable 1 Range
5 9455 9165 Mean e 5| sASL:sAS11 :Variable 2 Range
6 94.55 91.15 Varian Cilnaloi ] )
7 93.4 90.25 Obsert ] :Hypathesized Mean Difference
8 95.05 919 df Labels
9 94.35 91.25 F 0.01 :Alpha
. - <= ]
10 94.7 91.65 P(F —’f T
11 94.9 91 F Critig | e1e2 Output Range @)
e ‘Mew Worksheet Fly ()
13
Mew Workbook
14 - O
15
16 Hy: Hsiim — Hwhole 22 VS  Hi: Msiim — Bwhote < 0
17
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t-Test: Two-Sample Assuming Equal Variances

skim whole
Mean 91.34 94.645
Variance 0.233222222 0.253027778
Observations 10 10
Pooled Variance 0.243125
Hypothesized Meal o
df 13
t Stat -14.98793002
P(T<=t) one-tail 6.53252E-12
t Critical one-tail 2.55237963
P(T==t) two-tail 1.3065E-11
t Critical two-tail 2.878440473

1-Hypothesis:

Hy: Pskim — Bwhote = 0

2- Test statistic :

3- T critical value (one tail) = -2.55238

4- Conclusion:

We do a one-tailed test . if t Stat < -t Critical one-tail, we reject the null hypothesis.
As -14.9879 < -2.55238 (p-value=0.00000653<a=0.01) . Therefore, we reject the null

hypothesis

Stat 328 (Excel)

Ho: Pskim = Bwhote VS Hi: Bskim < Bwhole

=-14.98

VS  Hy: Pskim — Bwhote < 0




Q : The example below gives the Dividend Yields for the top ten NYSE and NASDAW stocks.
Use the t-test tool to determine whether there is any indication of a difference between the

means of the two different populations. o =0.05

NYSE NASDAW
346.55 56.73
250.55 52.34
65.48 51.26
50 44.44
48.91 37.25
43.48 36.79
42.46 34.18
39.97 30.29
33.5 29.4
32.9 28.65

1-Test for equality of variance :

Data —=>» Data Analysis ——» F —test two —sample for variance

MICrosoft Excel - Vaiaell

e e e - - — = “ =
Data Analysis By | Jocteo jpe 59 :EIEF' ‘va -|<; @: > B = =3 o K N -
1 ekl £ 5 = . - AlZ] A
B I JN [z ? J.; —o E LT z 2l 1
2 - T Slbayl b maes | lx o oger ge.gsmdl Al llpadl | g udar s %
wnipdll T poocedl - 13 lilo * Srlilall Az Sl3Sal  dansl P iaL UI)L_.)\'&, il
Analysis loagi kb Oolilal gl as2.aig 30
14 - £
A B C D E F G H | J L M N
1 NYSE NASDAW
2 346.55 56.73
3 250.55 52.34 X ) Data Analysis
4 65.48 51.26 Analysis Tools
5 50 44.44 - Anova: Single Factor
Cancel Anova: Two-Factor With Replication
3 4891 2 Anova: Two-Factor Without Replication
7 43.48 36.79 B - Correlation
8| 4246 34.18 == Covariance
9 39.97 30.29
10 33.5 29.4 e
11 329 28.65 Histogram
12

Stat 328 (Excel)

iaaall16




Data Analysis g

Analysis ol bnbnsen CiliLeadl rlgal

A B = D E F G H I ] K

1 NYSE - NASDAW
2 346.55 56.73
E el | e d g F-Test Two-Sample for Variances
4| 6548 51.26
= | Input
| 20 . M PO Fies | SAS1:SAS10 :Variable 1 Range
& 48.91 37.25 Cancel = _
7 43.48 . 36.79 | $851:8B510 :Variable 2 Range
8 4246 | 3418 laglsl Labels []
g 39.97 | 30.29 0.05 :Alpha
10 33.5 29.4 _
11 329 28.65 - Ry
12 % | SFs6 :Qutput Range (@)
13 :MNew Worksheet Ply ()
14 Mew Workboak ()
15
F-Test Two-Sample for Variances
Variable 1 Variable 2
Mean 95.38 40.133
\Variance 12063.80027 107.2998233
Observations 10 10
df 9 9
F 112.4307561
P(F<=f) one-tail 3.6621E-08
F Critical one-tail 3.178893104
' . 2 _ 2 . 2 2
Hypothesis: Hy.0.° =0, /A Hi:0,° # 0,

Conclusion: As F > F Critical one-tail, we reject the null hypothesis. Therefore, reject
the null hypothesis. The variances of the two populations are unequal .
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2-T Test two samples for mean assuming Unequal Variance :

Data

=3 Data Analysis =3 T Test: Two -samples Assuming Unequal Variance

?

Data Analysis

Analysis Tools

t-Test: Paired Two Sample for Means

t-Test: Two-5ample Assuming Unequal Variances

Histogram

Moving Average

Random Mumber Generation
Rank and Percentile
Regression

Sampling

MNAKPAAS % c
346.50 36.73
250.55 52.34 n
65.48 51.26 Cancel
a0 44.44
48.91 37.25 al=]
43.48 36.79
42.46 34.18
39.97 30.29 W
33.5 29.4
329 28.65 > €
ID_K—' Fi:| sAS2:8A511
Cancel | Bs2:eBs11
rloal =i a
B | &Ks10|

t-Test: Two-Sample Assuming Unequal Variances

Input
:Variable 1 Range

:Variable 2 Range

:Hypothesized Mean Difference

Labels []
0.05 :Alpha
Qutput options

:0Qutput Range @
:New Worksheet Ply ()
New Workbook ()

t-Test: Two-Sample Assuming Unequal Variances

Variable 1 Variable 2
Mean 95.38 40.133
Variance 12063.80027 107.2998233
Observations 10 10
Hypothesized Mean Difference o
df 9
t 5tat 1.583593765

P{T<=t} one-tail
t Critical one-tail
P(T==t) two-tail
t Critical two-tail

0.073873163
1.833112933
0.147746326
2.262157163
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1-Hypothesis:
Ho:py =pup VS Hy:py # o

Ho:py —p2 =0 VS Hyipy —p #0
2- Test statistic: T= 1.58359
3- T critical value ( two tailed) = + 2.26215
4- Conclusion:

We do a two-tailed test (inequality). if t Stat < -t Critical two-tail or t Stat > t Critical two-
tail, we reject the null hypothesis. This is not the case, -2.26215< 1.58359 < 2.26215.
Therefore, we do not reject the null hypothesis (p-value=0.1477<a=0.05)

there is no significant difference in the means of each sample.
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3- paired test :

Q : In a study of a surgical procedure used to decrease the amount of food that person can
eat. A sample of 10 persons measures their weights before and after one year of the surgery,
we obtain the following data:

Before surgery (X) | 148 | 154 107 119 (102 | 137 |122 |140 |140 |117

After surgery (Y) 78 133 | 80 70 70 63 81 60 85 120

We assume that the data comes from normal distribution. Find :

1- Test whether the data provide sufficient evidence to indicate a difference in the
average weight before and after surgery. (up = 0 versus up # 0)

Data =——>» Data Analysis =—>» T Test: Paired Two —sample for Means
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MHLTUSUIL CXCET — Toriaodl
REo@ e kel Leys e | obl
[oes]l-cr@ g @ = 288 07 @A 1
2 N PEST R B0 el gy o0 Gdsall AL sl | i__ ) . dubar i %l
bl Yol v - 13} lila * ikl G Oyl pEall Eascl 201850 ol Ky Ll
Analysis m sloadi hives Crliladl rlaai bt b
E5 fe
A B £ E G H I J L M N o
1 | before after
2 148 78
3 154 133
4 107 230 X § Data Analysis
5 119 70 Analysis Tools
6 102 70 ) Histogram
u Ly & Cancel Random Nu:l?g:ntige:;rearzgﬁ
2 122 81 — Rank and Percentile
9 140 50 it Regression
10| 140 35 3
1 117 120 t-Test: Two-Samp\evAssum\ng U?eaual Variances
12 z-Test: Two Sample for Means
! 12
A = C E | F G H | J
1 before  after i \
2 148 73 ot g t-Test: Paired Two Sample for Means
3 154 | 133 Input
4 107 80 Fh | SA51:8A511 :Variable 1 Range
L= 13 = 70 e TR | sms1:8B811 :Variable 2 Range
i} 102 70 ; ;
| | Lol =7
— ] :Hypothesized Mean Difference
7 137 | 63
8 122 81 Labels
9 140 60 0.05 :Alpha
10 140 85
H Qutput options
11 117 120 =
5 | B | sE51) :Qutput Range (@)
13 :Mew Worksheet Ply ()
14 Mew Workbook ()
15
16 Hg Hp = 0 Vs Hi Hp F 0
17
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E
t-Test: Paired Two Sample for Means

before after
Mean 128.6 84
Variance 310.7111111 574,2222222
Observations 10 10
Pearson Correlation 0.232799676
Hypothesized Mean Difference 0
df 9
i Stat 5.373965714

P{T<=t) one-tail
t Critical one-tail
P{T==t) two-tail
t Critical two-tail

0.000223426
1.833112933
0.000446852
2.262157163

1-Hypothesis:
Ho:py = py

Ho:py —p2 =0

2- Test statistic: T=5.3759
3- T critical value (two tailed) =+ 2.26215

4- Conclusion:

VS Hyipy #p2

Vs Hlﬂﬂl—ﬂz-'/:o

We do a two-tailed test . if t Stat < -t Critical or t Stat > t Critical two-tail, we reject the
null hypothesis. As 5.3759 > 2.26215 (p-value=0.00044 < 0¢=0.05) . Therefore, we reject the

null hypothesis
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Regression :

Q : Ten Corvettes between 1 and 6 years old were randomly selected from last year’s sales
records in Virginia Beach, Virginia. The following data were obtained, where x denotes age, in
years, and y denotes sales price, in hundreds of dollars.

X 6 6 6 4 2 5 4 5 1 2
y 125 115 | 130 160 219 150 190 163 | 260 | 260
a) Determine the regression equation for the data.
b) Compute and interpret the coefficient of determination, r?.
c) Find the predicted sales price of 4-year-old Corvette.
Data == Data Analysis =3 Regression
Microsoft Excel - \vaiaell
B o G -~ sakall e A=l rlily
Data Analysis By [ Lote e 5% L e Ele A = == s
“erME R B 2 MR T @
T T oWl 5 mew | Jdw pes el all lleedl | o aawm | 58 &
woyill Teozdl v - 13] 1ilo = Colilaall fvs SelplpEal Buncl doado o)l Ky
Analysis o sliadi bhio Srlileall Slgal Aaduaiy )8
M10 - I3
A B = E F G I J K M N (0] I
1 X Y
2 3] 125
3 3] 115
4 6 130 x g Data Analysis
5 4 160 Analysis Tools
o 2 2159 rs Descripp‘ve Smh‘st_:‘cs
7= 150 cancel F-Test T Sanple fr varonens
2 4 150 P Four\er_AnaIysis
9 £l 163 o ann;{:r;grr:grg
10 1 260 Random Mumber Generation I .I
11 2 260
12 Ll
Stat 328 (Excel) adali23




D1 - 5
- X ) Regression [~
A B C D ?
P . Input
1 X L. . | oK I _— P
2 B 125 s | 8B51:5B511 JInput ¥ Range
Cancel
3 b 115 PR | SAS1iSAS11 :Input ¥ Range
a4 6 130 Olpglss .
5 a 160 Constantis Zero [ Labels
6 2 219 % |95 :Confidence Level [_]
7 3 150 Output options
) a 190 ===
e D3] :Qutput Range (@)
9 = 163
:Mew Worksheet Bly ()
10 1 260
Mew Workbook ()
11 & 260 )
= Residuals
Residual Plots [] Residuals [
13 Line Fit Plots [_] Standardized Residuals [
14
Mormal Probahility
15 -
Mormal Probability Flots [_]
16
17
SUMMARY OUTPUT
Regression Statistics
Multiple R 0.367871585
R Sguare 0.9367754006
Adjusted R Sguare 0.928872332
Standard Error 14.24652913
Observations 10
ANOVA
df 55 MS F Significance F
Regression 1 24057.89126 24057.89 118.533 4.48427E-06
Residual 8 1623.708738 202.9036
Total E] 25681.6
Coefficients Standard Error tStat P-value Lower 95% Upper95%  Lower95.0% Upper95.0%
Intercept 291.6019417 11.43289905 25.50551 5.98E-09  265.2376293  317.9662542 265.2376293 317.9662542
X Variable 1 -27.90291262 2.562889198 -10.8873 4.48E-06 -33.81294571  -21.99287953 -33.81294571 -21.99287953
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Results:

a) The regression equation : ¥ =sales price = 291.6019 - 27.9029 * age .
In other words, for increasing the age by one, the sales price decreasing
by 27.9029 , while there is 291.6019 of Y does not depend on the age .

b) r? = 0.9367
The coefficient of determination is 0.9368; therefore, about 93.68% of the
variation in the price data is explained by age. The regression equation

appears to be very useful for making predictions since the value of r? is
close to 1.

c) The predicted sales price is 17999.0291 dollars ($17,999.0291).
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Correlation :

Q : We have the table illustrates the age X and blood pressure Y for eight female.

X 42 36 63 55 42 60 49 68
Y 125 118 140 150 140 155 145 152
Find:
By Excel
(using (fx) and (Data Analysis))
Correlation=0.791832 CORREL(M3:M10:N3:N10)
EXPON.DIST X  Jfc| =CORREL(A1:A9;B1:B9)
A B C D
1 X y
2| 4 125
3 36 118
a 63 140
5 55 150
6 42 140
7 60 155
8 49 145 |:CGRREL{A1:AEI:BI:BEJ}
3 68 152
10
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Data == Data Analysis == Correlation

Microsoft Excel - Veaianll

2P o@ e pholl  yaye  ame | ool
Data Analysisli% Leolasll lpil E% FRL ML 1¢' ) > =" e P K P
iR EF W 2e- = P8 ~5Y e,
2 - Tyl A8 mexw | w2 pogEdll @l wllgadl | S ada ]
wopdll T gosll 7 MEEP ~ Olildl A Ol)pSdl fansl dosizo oyl Ky el
Analysis wrlindi b Silaall Slgal dud.aiy j39
15 - "
A B C D E F G H I ] K M N o P
1 X Y
2 A2 125
3 36 118
4 63 140 * g Data Analysis
5 55 150 I_l Analysis Tools
6 42 140 a5 - — 3
7 60 155 Cancel Correlation
8 49 145 — Descriptive Statistics
R E tial Smoothi
2 68 152 F—TestTwofSp:n:I;ne fzr \E‘:i‘;néneg
10 Fourier Analysis
Histogram
1 Moving Average
12 v Random Number Generation
[ I
A B C D E F G H | J
1 X ¥ b !
2 42 125
3 a6 118 -~ § Caorrelation
4 63 140 Input
2 :
3 35 150 £ | SAS1:5B59 :Input Range
Cancel
6 42 140 Columns (@) :Grouped By
7 60 155 - Rows O
& 49 145 Labels in first row
9 68 152 _
iR Dutput options
1 FRz | sDs1 :Output Range (@)
12 :New Worksheet Ply ()
13 Mew Workbook ()
A
C D E F G H I |
X 1
¥ 0.791832 1

Poisitive Correlation between X and Y

Stat 328 (Excel)

iaaallp7




The Graph showing correlation between two variables:

> — Microsoft Excel - Voainoll
2F =@ -~ A=l 3 fo &bl nylns m
5 = i
QN & 44 E6 Q@ = o O b e el i 2 0 B
3oy dll=o S b WordArt il Ll §jlusfpyy 3g0c b Olabio  pimo  wobwo osdard s).rls ms -umJ SmartArt JIS.5 aolab
- TeSgll v Juidly  gai | uedi ua}rdl-m)h Tl - - asls - b
901 war Slblyl | asai Jols el byl ! Sl i Azaogi logu)

K == =
c D E F G H I ] K L |"’T‘@‘|L P o R

tn

A 180
2 i g .
; 150 el VA s
a 140 /A/\./ qu
5 120 — I—
6 00 <olabzol glel 015 gl
7 —_—X
8 80 —_—
9 60 \/\//
1 0 ____’/
11
1 20
13 ]
14 1 2 3 4 5 5 7 8

Stat 328 (Excel) iasaling




MATRICES

Werite the commands of the following:

Addition of Matrices:

-5 0
A= [4 1]
A+B=

A= -5 0 B= [ -3
4 1 2 3
| A= | | -3
i) 4
Subtract of Matrices
1 2 1 —1
C=|-2 0 D=1 3
-3 -1 2 3
C-D=
Subtract of Matrices
C= 1 2 D= 1 -1
-2 0 1 3
-3 -1 3
C-D= I lI:I'.I 3
-3 -3
-5 -4

Additive Inverse of Matrix

1 0 2 L,
A‘3—15'A

Additive Inverse of Matrix

A= 1 0 2
3 -1 5
— A= | 1] 0
| |
-3 1

Stat 328 (Excel) iadalipg




Scalar Multiplication of Matrices
_[-3 0 _
D= [ . 5] ,3D=

Scalar Multiplication of Matrices
D= -3 0
4 5
iD= I —EI.I 0
12 15
Matrix Multiplication
1 4 7 1 4
E= 2 5 8 F= 2 5
3 6 9 3 6
ExF=
e - . - .. -
Matrix Multiplication
E= 1 4 7 F= 1 4
8 5
3 6 9 3 (]

EXF= |=mmult(N3:P5;R3:55
[MMULT(array1; array2) | Ctrl +Shift +Enter

*

transpose of (G)

13 -1
G' =
transpose
G= ¢ 3 a7
A B 2}

~TRANSPOSE(N12:013| _
[ TRANSPOSE(array) | Ctel + Shift + Enter

6T =

EXF-

il
3
1

i
il
56
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Determinant and Inverse Matrices

Determinant

det(G)= |=MDEI'ERM|{N12:013|

[ MDETERM({array) |

det(G)= 1

Inverse Matrices

,,,,,,,,,,,,,,, |
G= ? 3 a !
{

i -
LA S 2 4
G-1= |=MINVERSE(N12:013

Stat 328 (Excel)
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Some Statistical Charts
The following data represents the expenses in dollars by month :

month transportation | grocery | household | entertainment
January 74 235 175 100
February 115 240 225 125

march 90 260 200 120

a- Bar chart:

e a=clyo Slila [

Lo wsbupd Spfls  wbs | sgec

il

REH @ e Jakanll
= — =l . .
= |A e e
QTN @ [74 588 Q H = awa Q- du
oy dblze S ke WordArt Luiyl o gipe Lyl Boatio Bjlufpuy  sgoc I Ollahio iz oo
M  gabigall T duddls al il | papell Adyyl sl M s
8oy e Slblyyl | dai Jolo ol by 3
Al - (" Ff | month

1- enter the data into the worksheet.
2- highlight the range the data including the row and column.
o 3- select Insert > Charts|Column.

Sl VI LG sgas ||

1R |dn

24|

VI W dgas =

9

g 93

Wi

M

Jot
R

S M

18]

<ol gle @S gl

300

250

200

150

100

50

transportation grocery household  entertainment

W January
B February

B march
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b- Pie chart : (For the previous example draw the pie chart for transportation)

Microsoft Excel - Yeaiaoll

* —
2 o@ o skl Leie Amwle
= - = - .
QT &[4 208 B minmbk Ql: dy e
joy  @sl=a S5yl WordArt Lol g LLiyl Poaiin Bylassfpyy  3goc Lase Dlabis oo ool ebyd| Sls | s
< Tedgdl v Jwidly el | =i | ool ddnb M = S e
| 90y wai | wlbliyl | auial Jols | irgoll gl | & Slas VI NG Syl |
Al - (= maonth m /\Eb 3
( [
A B € D E F G H [ €= N
1 month grocery | household | entertainment
2 74 235 175 100 Slas VI M S
3 115 240 225 125
4 20 260 200 120 @ @
5
6 weolabbol glaf 235 il
s
E3
M January M February B march
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c- Scatter plot :

Microsoft Excel - Yaaall

Stat 328 (Excel)

*
2E o@ e Jalanll A==l Al byt Zipl
3y qJ_\I.zn i b WordArt selgl e byl Bl poc b lhbko| jima ‘,.;\_A.m udm_,_u ._v_uls ,,.Ja;- Jg.ns ahdl  SmartArt JISoi Aolad
™ padigall M heddlls e P ‘ﬂ)ﬂlqﬂuh ) TSy Al M b
300 o Dbl | Aigai Jols Juirgn) Ty Tk Ay5epnq Dlog ry
Al - J | month :g__p u'_a
Ay |L
F G H JA? | E LS L M N o P
kol Elgil @815 .-ﬁ
300
250 ;
|
200 A
¢ @ January
150
M M February
100 u * A march
A
L 4
50
0 T T T T 1
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d- Histogram:

The following data represent hemoglobin (g/dl) for a sample of 50 women :

17 15.3 17.8 17.4 16.3
17.7 16.4 16.1 15 15.9
15.9 13.7 15.5 14.2 16.7
16.2 16.2 18.3 16.1 15.1
16.2 16.4 15.9 15.7 15.8
17.1 16.1 15.3 15.1 13.5
15.7 14 13.9 17.4 17
17.3 16.2 16.8 16.5 15.8
14.6 16.4 15.9 14.4 17.5
15.8 14.9 16.3 16.3 17.3

We wish to summarize these data using the following class intervals

13-13.9 , 14-149 , 15-159 ,

16-16.9

, 17-17.9 ,

Data ——> Data Analysis ——>» Histogram

18-18.9

Microsoft Excel - Tiiiasll

n

e - E = o
sewien 2 GG BE B ED Be = 28 = s & PP 3
) = - AlZ| &
ez 28 EYOES 2 = = - o B 3l%] 2
) C WYl A8 paa | Jdw 203 o0.ededl @l llgadl | [ o %]
el Yol v v 15 Iilo T Slilul e S5l fansl | Aeadse ST
Analysis oleadi hhi Solilaad] Silgsl by 3P
F10 - b
A B C F G H 1 il K L M N 8]
1 _hemoglobin Bin =
3 cﬁ_ 135 2- Histogram
5 177 14'9 X N Data Analysis
- - obin (g/dl) for a sample of 50
2 159 159 &nalysls‘ Tools (g/ ) P
A~ Correlation
5 16.2 16.9 Cancel Covariance 17.8
6 16.2 17.9 Descriptive Statistics 16.1
- ~ Expaonential Smoothing .
7 17.1 18.9 Oloyl=y F-Test Two-Sample for Variances
g 5.7 | . 15.5
9 17.3 18.3
10 14.6 Random Number Generation
;I; : v Rank and Percentile 15.9
- S 7L IO, 15.3
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A B ad D E W Ay Histogram |
1 hemoglobin Bin - T
s put
2 17 13.9 I_O—Kl | $A51:9A851 :Input Range
. . Cancel =
3 17.7 14.9 S e 55 | 5 1:6087 :BinRange Db
a 15.9 15.9 o
5 16.2 16.9 == Labels —
6 182 17.3 Outputoptions | |
7o 171 18.3 | sCs11 ‘QuiputRange @ [T~
8 15.7
:Mew Worksheet Ply () H-
—9 L New Workbook () |
10 14.6 I
1 15.8 (sorted histogram)Pareto [] -
— Cumulative Percentage [ |
12 15.3 ’ 1T
13 16.4 Bl
14 13.7 7 o
15 16.2 14.6 16.4
16 164 Py aan
10, & 10,2 1
| I 16.2 16.4 1
Bin  Frequency 17 1 161 1
13.9 3 .
14.9 s Histogram 4 1
15.9 15 50 2 1
16.9 16 B s 4 1
=
17.9 10 g . 9 1
o
18.5 1 E 5 B Frequency
More 0 o
139 1495 159 169 179 18.5 More sing the following
Bin

«To remove the space

etween the bars, right click a bar, select

.Format Data Series and change the Gap Widthto 0%. .
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Generation Random samples :

1- generate a random sample of size 20 between 0 and 1

hETEC Y

EXPOM.DIST - P

=rand()

[S[E[8[e]=]~]a]n]*[«[~]-

Type =RAND() then press Ctrl-Enter

Stat 328 (Excel)
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2- Sampling

Data =2 Data Analysis === sampling

WILTUSUIL EXCET = | ohiandl
2P o@ a kol o az= 0 Ciiles
Data Analysis £ =S R ER > = a K i
. TEHERF T 2 285 T @E1
2 e e L el Rl e
Analysis [ sleads 4_‘.,; - _,L.L.:J.I gl Gadaig 30
ca v I
A B C D H F G H I J K M N o P
1 flouride
2 0.65 * ) Data Analysis
3 0.85 Analysis Tools
4 0.5 I .I A Exponential Smoothing
5 0.71 Cancel F-Test Twu-Samp'\:e fu_r Vaﬂrialre_s
6 0.45 S ) Hismg:am
u 0.32 o Random Nur:‘l:ogrmgaﬁ:r‘a;:gﬁ
8 0.91 Rank and Percentile
9 1.02
10 0.67 3
11 0.51
12 0.78
13 0.25
14 0.6
15 0.79
16 0.63
|
A | 8 | ¢ | Db | E | E | G T T Y
1 flouride x ) sampling
2 0.65 — Input
| 0]4 =
3 0.83 I—I R | $A51:5A5165 :Input Range
Cancel
405 | L] e
3 0.71 ; ;
_ Crlogl=y Sampling Method
& 0.45
| Periodic D
7 0.32 N
| :Period
8 0.91
9 102 Random @)
10 0.67 5 :Mumber of Samples
= i Output options
12° 078 R gosa :Qutput Range (@)
13 0.25
—— :Mew Worksheet Ply ()
14 0.6
—— Mew Workbook ()
15 0.79
16 0.63
17
A B C D
1 flouride
2 0.65
3 0.85
4 0.5 0.32
5] 0.71 0.25
6 0.45 0.45
7 0.32 0.78
8 0.91 0.78
9 1.02
10 0.67
11 0.51
12 0.78
13 0.25
14 0.6
—— 15 0.73
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3- Random number generation from distributions
To generate two random sample of size 20 from normal distribution with mean 0 and

standard deviation 1

Microsoft Excel - Tainell

saknadl WA EERIT] Dbl
Data Analysis d% Leolasll lpk| S [ITJ '|=> '|¢' g‘ R E = ran K e
U J LS = ) ] - C : AlZ

. = R ES ?Eb =) E s T & AR RN

2 i - Al M5 e | Llw o pes oo gEll Al llgadl | g ke | s %
il TRzl T - 13] 13 il dee olylEd|  Gapsl | G0rdie il Ry el

Analysis I3 lodi ki lilaall Srlgal Sudnin 38
I

D E F G H | J K L M N (8] I

_c |
I > T Data Analysis
T Analysis Tools

- Exponential Smoothing
Cancel F-Test Two-Sample for Variances
Fourier Analysis
- - i e
=L Moving Average 3

Random Mumber Generation

oo ey ]

Regression
Sampling
v t-Test: Paired Two Sample for Means |

To generateEwn random samglgnf size 20 frnm!nnrmal distribution _Iﬂith
mean 0 and standard deviation 1

ht g Random Mumber Generation
| K | I 2 I :Number of Variables
Cancel 20 :Mumber of Random Mumbers
Oloalay e Marmal :Distribution
Parameters
1] = Mean
1 = Standard deviation

:Random Seed

Output oplions

B | sa513 :Qutput Range (@)
:New Waorksheet Ply ()

New Warkboak ()
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A B c
1 -0.30023 -1.27768
2 | 0.244257 1.276474
3 | 119835 1.733133
4 -2.18359 -0.23418
5 1.095023 -1.0867
6 -0.6302 -1.69043
7 | -184691 -0.97763
8 | -0.77351 -2.11793
5 | -0.56792 -0.40405
10 0.134853 -0.36549
11 -0.32699 -0.37024
12| 1342642 -0.08528
13 -0.18616 -0.51321
14 1.972212 0.865673
15| 2375655 -0.65491
16 1661456 -1.6124
17 0538948 0.902191
18 1918916 -0.08452
19 -0.5238 0.675138
20 -0.38132 0.757611
21

Note: RANDOM SAMPLES

Use the Insert Function button on the standard tool bar or type directly.

=RAND( ) returns a random number between 0 and 1.

=RANDBETWEEN(bottom,top) returns a random number between the designated values.

Use the menu selection >Data>Data Analysis to access the dialog box.
Sampling returns a random sample from a designated cell range.

Random Number Generator returns a random sample from a designated distribution (uniform,

normal, binomial, poisson).
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MATHEMATICAL FUNCTIONS

Write the commands of the following:

By Minitab:

calc — calculator

[ - |

a Store result in variable: | clf
Expression:
ABS(4)

|—4|=4 IR —
Absolute value A=

Ll

- | =| » | |Absolute value

>

—— —— |Antilog
1|2 *| s| 2] |amy
Arccosh
of .01/ And
sl-lolf el

0] ne |

I Assign as a formula

Help oK Cancel

C1 Store result In variable: [ c1
Expression:
COMBINATIONS(10;6)

ot 10 el
Combinations ( )=10C6=210 e :
6 (Clean
0] . lJ|ﬂL“ (unﬁalrnaﬁ .
()I hot_| Select

COMBINATIONS(number of Items;number to choose)

[ Assign as a formula

Help | oK Cancel

The

exponential e~ 16=0.201897

H.W
function

fcx Store result in variable: |2
@ Expression:
| FACTORIAL(11)
- Functions:
Factorial 11! =39916800 7]8].9] +| = o] Mifaow =]
4]s]|e] -] <|>] Degrees 7
2] 2[3] ] 5] 2] lerm
i_‘L / And Elapsed ;n;ne
1) jisoes) o
= ) Of mat] s |
FACTORIAL(number of items)
Assign as a formula
Help oK Cancel
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Floor function

[-3.15]= -4

1
2

Help

Store result in varisble: [

Expression:
FLOOR(-3.15;0)

B ——

RS "
1)2]3] -] s ZIA:vw
o] 0] 4] and | [arczne
o jT Arcsine v

O] et |

™ Assign as a formula

[ ] e |

Natural
logarithm

In(23)= 3.135494216

[c
te]

Store result in varlable: [
Expression:
T2

O] et | Seet_ |
LN(number)
[ Assign as a formula
oK Cancel

Logarithm
with respect to
any base

loge(4) = 0.630929754

H.W

Logarithm
with respect to
base 10

log(12) = 1.079181246

Select:

Help.

Store result in variable: | c1

Expression:
LOGTEN(12)
Functions:

7] 8] 0| +| =] | [alfundions -
a]s|e| -| <|>] flem S
22| ] =|=] |
o 0 ] _ad | ¥

| or | reEEm v

QI Not Select

LOGTEN(number)

[ Assign as a formula

Square root

85=9.219544457

HW

Summation

Summation of:
450,11,20,5 = 486

H.W

Permutations

10P6=151200

H.W

Powers

10™=0.0001

H.W
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DESCRIPTIVE STATISTICS

We have students’ weights as follows:

44 |, 40 , 42 , 48 , 46 , 44
Find:

By Minitab

calc — calculator

r B
Calculator M
Store result in variable: Icz
Expression:
MEAM(weights’) -
Functions:
7|18|9]| +| =|<=| |alfunctions -
Mean=44 2]zl -]
4| s8] -]
1 1]2]3] =] 1
of . |n| /]
=
Select | ﬂ Mot Select |
MEAN(number)
[~ Assign as a formula
Help | Cancel |
N
[ e H
@ EIST—
< Expremion.
Median=44 SRRRER—
F— : g
1z[3]=
o — o
N P
4 . —
s Heto o Cancel
L]
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Mode=44

Sample standard deviation=2.828

Sample variance=8

Kurtosis=-0.3

Skewness=4.996E-17

Minimum=40

Maximum=48

Range=8

Count=6

Coefficient of variation=6.428%

OR

File Edit Data Calc

I a

Statl| Graph Editor Tools

Regression 3

Session ANOVA »
DOE 2

8/20/20 Control Charts 3

Welcome to Minitab, Quality Tools D
Reliability/Survival [

Multivariate 3

Time Series 3

Tables 3

Nonparametrics »

EDA 2

Power and 5ample Size »

< [

[ Worksheet 1 =
+ c1 c2 c3 c4

weights

1 44

2 40

3 42

4 48

5 46

[ 44

Window Help Assistant
H Display Descriptive Statistics...
%2 Store Descriptive Statistics...

i Graphical Summary...

12 1-5ample Z...
1t 1-Samplet..
2t 2-5amplet..
+t Paired t...

1P 1 Proportion...
2P 2 Proportions...
dp 1-Sample Poisson Rate...

&% 2-Sample Poisson Rate...

&< 1 Variance...

"§a§ 2 Variances...

fx}
o
A,

LCorrelation...

o
=]
=

Covariance...

bl

Mormality Test...

=
&

Goodness-of-Fit Test for Poisson...

=

C1  weights

Help

By variables (optional):

Statistics... |

Graphs... |

Ok |

Cancel |

Minitab -Stat 328
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Display Descriptive Statistics
C1  weights Variables:
weights S

By variables (optional):

Cancel |

-
Display Descriptive Statistics - Statistics

S

¥ Mean
[~ SE of mean

[w standard deviation
v Variance

e

[ First quartile

v Median

[ Third quartile

[™ Interguartile range
¥ Mode

Help

[~ Trimmed mean I M nonmissing
r Sum N missing
[v Minimum v N total

v Maximum [~ Cumulative N
v Range r Percent

[ Cumulative percent

[ Sum of squares

Chedk statistics
¥ Skewness = Defaut
¥ furtosis ) None
™ mssD Al

EI!kﬂﬁon

Descriptive Statistics: weights

Total
Variable Count
weights [

Variakle Eange
welghts .00

Mode
44

Mean StDev Variance
44.00

N for
Mode

2.83

CoefVar

2.00 6.43
Skewness Eurtosis
0.00 -0.30

Minimam Median Maximum
40.00 44.00 48.00
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Generation Random samples

Generate a random sample of size 20 between 0 and 1

ted o S
Y BEloc @M

Sample From Columns...

tal| Calc | Stat Graph Editer Tools
B Calculator...

—| 55 Column Statistics...

|| o Row Statistics...
’;‘z? Standardize...

Chi-5guare...
MNormal...

Multivariate Normal...

E..
to.

|7~ |22 i |¥ s 2|

[Q[x ToOON - L]

Generate a random sample oiisize 2OI)etween Oand 1

4 Make Patterned Data 4 Bernoulli.. ( Uniform Distribution u1
" . E::: ::isi?::a”riablesm il:::el:rllc pexi | [C1 nehe Number of rows of data to generate: |20—
o P — e ERmm 2
" Probability Distributions y|  Discrete.
Integer...
LiFivEss | e 1 -
Beta... - Lower endpoint: Io.o—
- ;j::::ntml Upper endpaint: | [10
c2 c3 ca Gamma. E select |
‘4‘3: Laplace... Help | [ ok | Cancel
0 Largest Bteme Value.
Lodistic...
+ 1 Cc2
weights
2 40 0931765
3 43 0.927695
4 4 0324524
5 44 0778341
[} 44 0439656
T 0322434
a8 0.941024
9 0.659563
10 0732617
1" 0989092
12 0135542
13 0.926717
14 0.345093
15 0412306
16 0673885
17 0852221
18 0.536819
19 0.664379
20 0.529992
21

Cc1
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To generate two random sample of size 20 from normal distribution with mean 2 and

standard deviation 1
= I sorple From Columns...
VEBR@ oo |@ 1) A

O E%n EE

BEETT IR
‘|| Cale |§“‘t e Gy 1= lm-l To generate two random'sample of size 20|from normal

Chi-Square...

e Multivariste Normal.. | distribution with Eean ZEnd standard deviation 1
= g% Column Statistics... E... —
= Row Statistics... t...
ol ] - o =
s-1 Standardize.. dpiimy. Normal Distribution ﬂ
s _
3 i A
Make Patterned Data Bernoulli... Mumber of rows of data to generate: I 20
o Make Mesh Data... Eincmial... :
w - Ha .
118 Make Indicator Variables... Geometric... Store in column(s):
Set Base... Negative Binomial... s b
. i
Probability Distributions p|| LEEEEm i
Integer... 1
Matice ' Poisson
Beta...
2 Standard deviation: | 1
Cauchy... W

“ Select
Exponential... elecl |
c2 Cc3 c4 Gamma... | | H;Ipl ’TI . _

5
Laplace... —] I
4 A
0| 0.931765 Largest Extreme Value...
2| 0.927695 .
Logistic...
B8 0.324524
. — Loaloaistic...
-
+ c3 Cc4

2 1.90638 3.24232
3 1.53281  0.79784
4 226516 | 1.61189
] 202053 | 1.55126
6 277391 318251
T 0.82860 213605
a8 1.62206  2.28298
9 1.60335 | 253755
10 1.78842 314198
1 1.52002 1 1.918M1
12 239124 1.91966
13 0.58042  1.06965
14 0.63477 | 1.07440
15 1.72130 | 1.46281
16 292055 | 2.64073
17 223790 0.28269
18 349130 245408
19 2.09695 | 0.77887
20 231778 | 0.22604
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PROBABILITY DISTRIBUTION FUNCTIONS

Discrete Distribution :

1-Binomial Distribution :

A biased coin is tossed 6 times. The probability of heads on any toss is 0.3. Let X
denote the number of heads that come up. Calculate

X~Bin(n=6 , p=0.3)

a) P(X=2)

b) P(X=3)

c) P@<XK5).

FH &ElsdBRoHE 1 | A Nomal. CHEN EEE B A E2dd | L 2]
File Edit Data) Calc | 5tat Graph Editor Tools E..

@ Colculator... E;mm Q “ A TOON © L7 m‘

gg Column Statistics...

Dsesn =1 rgwstics. T |
_ “_'_’ - ) |'I Binomial Distribution I ﬂ [
#20 Standardize... Geometric...
Descriptive § S et g ity P(X=x
pt Make Patterned Data > Negative Binomial... E; ;(x_ , + Probability ( )
= u . =X Cumulative probability
Toti Make Mesh Data... (8 PEE SR
Variable Cow = Discret 1A ™ Inverse cumulative probability
weights éﬁ Make Indicator Variables... L=
Integer... Mumber of trials: l— n
EEdBast Poisson I s
Variable BRam Random Data > - Event probahility: |0.3 P

weights g.1
g Probability Distributions » Beta.. i
Cauchy...
Matrices e . % Input column: I %
- Exponential...
Optional storage: I Pix=x)]
4 ’:‘ Gamma...
Laplace... i = Input constant: I
E Worksheet 1 Largest Extreme Value... Select | Optional storage: I—

=

: c1 c2 c3 c4 Logistic... 1
X P{X=x) Loglogistic... | Help | OK I Cancel |
1 0 Lognormal...
I 1 Smallest Extreme Value...
L 2 Triangular...
4 3 Weibull...
5 4
6 5
7| 6
8 |
9 |
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7

] Worksheet1 ==
N C1 c2 c3 ca c5 C6 cr cs c9
X P{X=x)
1 0 0.117649 | p(x=0)
2 10302506 PX=1)
3 2] 0.324135 | p(x=2) (i) (i)
4 3] 0185220 | p(x=3) (ii) 0.324145+0.185220+0.059535+0.010206 =0.578
5 4| 0.059535 | p(x=a)
6 5| 0.010206  p(x=5)
7 6 0.000729 p(x=6)
OR
< oo
bR v E 1L M Nomal. OB en QEE B A IEha o
1| Calc Stat Graph Editer Teols E.
~ @ Calculator.. L .
i . Q> Too oo

= gg Column Statistics...

_ =} Row Statistics...

| ginomial. [l

Binemial Distribution

=)

=0 Standardize... Geometric...
Make Patterned Data » Megative Binomial... E; ;{x_x) [ _Brohahility -
o Make Mesh Data... Hypergeometric... o P{X;: % I(" Cumulative probabiity P(X<=x) I
u 18 Make Indicator Variables.. Discrete... g " Inverse cumulative probability
Set Base... I;:iz; Mumber of trials: Is— n
o8 Random Data 4 ility:
i . Event probability: I 0.3 P
Cauchy... | 1
Matrices 3 Exponential... & Input column: Ix— |
o Gamma... | Optional storage: I'P{x<= T
Laplace... " Input constant: I— -
| Largest Extreme Value... Seleck | Optional storage: I—
c2 c3 ca Logistic...
P(X=x) | P{X==x) Loglogistic... Help | ITI Cancel | |
0 0117649 Lognormal...
10302526 Smallest Extremne Value...
' —
] Worksheet 1 #*
+ Cc1 Cc2 c3 Cc4 5 Ce Cci cé c9 c10 cn Cc1
X P{X=x)  P{X<=1x)
1 0 0117649 011765
§ ; gggﬁ?g g;ﬂ;: P(1 < X < 5) =P(X=5)-P(X=1)=0.99927 - 0.42017 = 0.578
4 3 0185220 092953
5 4 0.059535 0.98906
6 5 0010206 099927
T 6 0000729 1.00000
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2.Poisson Distribution :

Births in a hospital occur randomly at an average rate of 1.8 births per hour.

a) What is the probability of observing 4 births in a given hour at the hospital?

b) What about the probability of observing more than or equal to 2 births in a given hour

at the hospital?
X~poisson(A=1.8)

SR —
B@loc B 1)L #A
|’E Stat Graph Editor Teols
3 i Calculator...

= gg Column Statistics...

_ mba Row Statistics...

¥:0 Standardize...

Make Patterned Data »
= Make Mesh Data...

118 Make Indicater Variables...

Set Baze...
L Random Data »
N
Prebability Distributions 3
Matrices 3
[
c2 c3 c4

Chi-Square...

Mormal...

Binomial...
Geometric...
Negative Binomial...
Hypergeometric...
Discrete...

Integer...

Beta...

Cauchy...

Exponential...
Gamma...

Laplace...

Largest Extrerne Value...
Logistic...

Loglogistic..

Legnormal...

| E

ko

Session

Poisson with mean =

¥ B{X=x)
4 0.0723017

1.8

®

e T @EE &

BEETTIEEI

Poisson Distribution

allx TOON - L]

[S5)

Ha

- Select |
Help |

I(;' Probability

Px=x) |

{~ Cumulative probability

" Inverse cumulative probability

Mean: llg—

A=138

= Input column:
Optional storage:

+ Input constant:

—
[ px=a
—

Optional storage:
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A |
BB o=@ty HA

1| Calc 5tat Graph Editer Tools

2
g

o
_ mmn

=0
Mig=1

Calculator...
Column Statistics...
Row Statistics...

Standardize...

Chi-5quare...

MNormal...

BEEr I IE

|Q

[x TooN - L]

Make Patterned Data
Make Mesh Data...

Make Indicator Variables...

Set Base...

Random Data

Binomial...
Geometric...
Megative Binomial...
Hypergeometric...
Discrete...

Integer...

P(x=2)=1-{P(X =1)

”
Poisson Distribution

¥

S

i~ Probahility

It':' Cumulative probability

P[X<=x) I

" Inverse cumulative probability

Mean: Ij_g—

o]

I 1
Optional storage: I

Izl

Cancel |

Probability Distributions Beta..
Cauchy...
Matrices » i it
— Exponential... " Input column:
Gamma... | Optional storage:
Laplace... I
{* Input constant:
| Largest Extreme Value...
) c3 ca Logistic... I select |
Loglogistic...
Legnormal... Help |
Smallest Extreme Yalue...
11 i I T N e I [
Session
¥ B{X=x)
4 0.0723017

Poisson wWith mean

X P{ X «<=1x)
1

0.462837
P(X<= 1)

1.3

Cumulative Distribution Function

E>P{x2 2)=1-P(X<1)=1-0.462837
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Continuous Distribution :

1. Exponential Distribution :

If X~exp(A=1/10) , Find P(X>7)

o
b BB oo | E 1 M
a| Calc Stat Graph Editor Tools
= i Calculator...

- gg Column Statistics...

=% Row Statistics...

=0 Standardize...

S

IMake Patterned Data 3

Make Mesh Data... Hypergeometric...
D h .
218 Make Indicator Variables... Discrete...
Integer...
Set Base... .
Poisson... f
: Random Data 3
13
Probability Distributions 3 Beta...
Cauchy...
i 2
Gamma...
Laplace... L
| Largest Extreme Value...
c2 c3 c4 Logistic...
Leglogistic...
Loanormal...

Chi-Square...

Normal... @B g*%nmEE = ol f | % | 2
E PX>7)=1-

t.

= i Y
Uniform |_ Exponential Distribution M
Binomial... i ™ Probability density

TR % Cumulative probability P(X<=x)

Megative Binemial...

Select |
Help |

™ Inverse cumulative probability

I 10 (= Mean when Threshold = )
Threshold: I 0.0

Optional storage: I
I 7
Optional storage: I

Scale:

" Input column:

* Input constant:

i L A S | |

Session

Exponential with mean =

X P X <=1x)
7 0.503415

| P(X<=7)

Cumulative Distribution Function

10

PX>7)=1-P(X=7)=1-0.503415
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2. Normal Distribution :

Ifz-Nu=0,0=1) .Find:

AP(Z<1.78)= P(Z<1.78) =

d Chi-Square...
Bl =] B 4 Nomal. [PIES R
;o E..
a dve) = e R a
Ml Ale] o | Normal Distribution X
alc| Stat Graph Editor Tools o f |
Uniform... | ™ Probability density !
Calculator... ! & Cumiat babii '
d q
= 4] Column Statistics... Einomial.. ‘ uriame prebsity -
5 = z 1 i~ Inverse cumulative probability ]
= Row Statistics... Eometric.., i 1
S Standardize Negative Binomial... i = 1
FAR [ : (0.0
—_——————————— Hypergeometric... [ |
“ Make Patterned Data 3 — i Standard deviation: 1.0 1
Discrete... ' '
Make Mesh Data... ‘l_‘ -
. Integer.. i :
=5l Make Indicator Variables... R | " Input column: I E
Set Base.., > 3 Optional storage: I ]
3. i !
Random Data 3 Cauchy i + Input constant: 1.78] E
i
3 i 1
Probability Distributions B : Select Optional storage: I— ]
Matrices 4 Gamma... | E
i
Laplace... | Help Cancel 1
J '
=
Largest BxtremeValue., | _______ I &
Logistic...
- ~~ ~a I o o ~an ran 4 ran |
B) P(Z SZO ):055 yZo =
| Chi-Square...
I — e =
@9 oD & 3 4 ([ Nomal. Paann SEO R
s E=
[ vy A=l =
) to
Calc| Stat  Graph Editor Tools .
Uniform...
Calculataor... e — LIS
T Column Statistics.. Binomial... L Mormal Distribution x
Row Statistics... Geometric... ™ Probability density
Standardize... MNegative Binomial... " Cumulative probability
Hypergeometric... | + Inverse cumulative probability |
Make Patterned Data 3
Discrete...
Make Mesh Data... : I
- - Integer... Mean: [0.0
Make Indicater Variables...
R g s — Poisson... Standard deviation: |1.n
Set Base...
- Beta...
Random Data 4 Cauchy, i ™ Input column:
Probability Distributions » .
i Exponential... Optional storage:
Matrices b Gamma... | * Input constant: 0.55
Loplace 1 Select Optional storage:
Largest Extreme Value... =
Logistic...
agistc. . Help Cancel
c2 Cc3 c4 || Loglogistic...
[ B osnoma. \ | \ | | \

Cumulative Distribution Function

Hormal with mean = 0 and standard deviation = 1

x |P{X=2x)

1.78 0.962462 AP(Z2<1.78)= P(Z<1.78)=

Inverse Cumulative Distribution Function

Hormal with mean = 0 and standard deviation = 1

B{X2x) X

.55 |0.125661 B) P(Z <z, )=0.55 ,z, =
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MATRICES

Addition of
Matrices

A

-5+6 0+-3
= A4+B= =
4+2  1+3

1 -3
6 4

|

MTB > copy cl-c2ml
MTB > copy c¢3-c4 m2
MTB > add m1 m2 m3
MTB > print m3

MTB > copy c3-c4 m4

=2 0|.D=|1 3 MTB > copy c5-c6 m5
3 - 23
Subtrgct of MTB > subt m5 m4 m6
Matrices ot ()] [0 3
=C-D=[-2-1  0-3 |={-3 -3 MTB > print m6
-3-2 13 |5 4
P 1 0 2} MTB > copy ¢7-c9 m7
Additive 3 15 MTB > mult -1 m7 m8
Inverse of _
Matrix 1 0 9 MTB > print m8
=>-A4=
-3 -3
-3 0 MTB > copy c10-c11 m9
D=
Scalar 4 5 MTB > mult 3 m9 m10
Multiplication 9 0 MTR ) 10
; — > print m
of Matrices 3D = P
12 15
T L4 MTB > copy c11-c13 m1l
E=2 5 8§|.F=|2 5 MTB > copy c14-c15 m12
i 3609 306
Matrix o MTB > mult m11 m12 m13
Multiplication 30 66
—ExF=36 81 MTB > print m13
142 96

Inverse
Matrices

14Page

o 3]

= det(G)=1and G {

21
5 3

MTB > copy c16-c17 m14
MTB > inver m14 m15
MTB > print m15
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input matrix A and
denoted by m1l

MTIB > copy cl c2 ml
MTE > print ml

Data Display
Matrix M1

-5 0
4 1

MTE > copy c3 cd m2
MIB > print m2

input matrix B and
denoted by m2

Data Display
Matrix M2

& -3
2 3

ml + m2 and denoted
by m3

MIB > add ml m2 m3
MTB > print m3

Data Display

Matrix M3

6 3
"'- 3 1 -3]
=4LB= = |
4+ 143 n o4
@\”Jorksheetl = /
A c2 c3 c4 /5 Ci
A B /
1 5 0 6 3
2 4 1 2 3
<@

Minitab -Stat 328
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The following table gives the monthly income for sample of employees; analyze the data
based on gender ( M: Male , F: Female)

Gender | M F F F M M F M F F M M
income | 450 | 350 | 400 | 280 | 500 | 480 | 300 | 300 | 260 | 240 | 520 | 400
+ c-T c2
Gender | income
1 (M 450
2 |F 350
3 |F 400
4 |F 280
5 (M 00
6 |M 480
7 |F 300
8 M 300
9 |F 260
10 |F 240
1n |M 520
12 M 400
[ stat| Graph Editor Tools Window Help Assistant
- il - -
_| B et nlic |2 Display Deseriptive Statistis.. u Display Descriptive Statistics
= Regression |z Store Descriptive Statistics...
ANOVA ¥ |42 Graphical Summary... Ell‘ Gender Variables: ==l
9 . , Income income " Display Descriptive Statistics: Statistics x "
= B2 1-Sample Z...
Contrel Chart: 3 2
| Lontrol Charts B_ 1-Samplet.. V¥ Mean: ™ Trimmed mean I~ N nonmissing
lity Tool: 3
Qu.a \ty. oo . K, 2-Samplet.. By variables (optional): I~ SEof mean I~ sum I™ N missing
N Reliability/Survival 4 HH Pairedt.. - ¥ Standard deviation W Minimum ¥ N total
Multivariate 3 ¥ Variance ¥ Maximum ™ Cumulative N
Time Series » 1 1 Proportion... A ¥ Coefficient of variation ¥ Range I~ Percent
1€ Tables b :ﬂ 2 Proportions... I Cumulative percent
Nomparametiics  »| % 1-Sample Poisson Rate.. I Eirst quartie e g
Equivalence Tests b A, 2-Sample Poisson Rate... | | g Mmgd;an , IIE Skewness + Default -
X hird quartile W Kurtosis ™ None
Eoma e cr? IR Graphs... _; I Interguartile range " mssp Al E
o¥: 2Variances... ~ v Mode 1]
Help oK Cancel 1
2 | o [ a [ e ‘ ‘ = S
(03 Covariance...
me
450 A Normality Test...
350 |=- Outlier Test...
400 T Goodness-of-Eit Test for Poisson..
aon
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Display Descriptive Statistics

C1  Gender Variables:

C2  income income

By variables {optional):

Gender

[ ]

Display Descriptive Statistics: Graphs >

|v Histogram of data, with normal curve
[T Individual value plot
v Boxplot of data

Help | oK Cancel

= Session
Total

Variable Gender Count Mean
incoms F g 305.0
M g 441.7

N for

Variable Gender Mode Mode

income F ¥ o]

M x o}

Variance
35480.0
6576.7

Kurtosis

CoefVar Minimum Median Maximom Range
19.64 240.0 290.0 400.0 1€0.0

g.36 300.0 4g5.0 520.0 220.0

200 300

Histogram (with Normal Curve) of income by Gender

400

M

Frequency

600

income

E

Mean 305
StDev 59.92

N
M

Mean 4417
StDev 8110

N

Histogram of income by Gender

250 300 350 400 450 500
F M

500

income
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Boxplot of income

550

500+

450+

income

350+

300+

250+

200

Gender

e Graphical Summary
The graphical summary can be also introduced for the income of both male and female
as follows

Stat| Graph Editor Tools Window Help Assistant
| Basic Statistics >| ~ % Display Descriptive Statistics... [ TN e [l
Regression »|l,® Store Descriptive Statistics...
ANOVA b [5E Graphical Summary... |
DOE 3 Graphical Summa ™
- B 1-SampleZ.. P &
Control Charts CIE I-Samplet... T Goder | Variables:
lity Tool e C2  income :
Quality Tools "_l.-! 2-Samplet... income
Reliability/Survival 3 BE Pairedt..
Multivariate 3
Tirne Series 3 : 1 Proportion... By wariables (optional):
Tables v | 1 2 Proportions... Gender|
Nonparametrics » A& 1-Sample Poisson Rate...
Equivalence Tests » a'a: 2-5ample Poisson Rate... {
Power and Sample Size | g2 1 Variance... Confidence level: | 95.0 I
=¥, 2Variances... ——
pe= " [11] Correlation... _C‘ elech |
[63 Covariance... —
ne
150 & Normality Test... Help | 0K I Cancel
150 |i Qutlier Test...
1o 1T Goodness-of-Fit Test for Peisson...
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Mean

Median

Summary Report for income

Gender = F

500
95% Confidence Intervals
L Py |
I 1
L ° |
I 1
250 275 300 325 350 375 400

Anderson-Darling Normality Test

A-Squared 0.24
P-Value 0.619
Mean 305.00
StDev 59.92
Variance 3590.00
Skewness 0.790793
Kurtosis -0.389895
N 6
Minimum 240.00
1st Quartile 255.00
Median 290.00
3rd Quartile 362.50
Maximum 400.00

95% Confidence Interval for Mean

95% Confidence Interval for Median

95% Confidence Interval for StDev

242.12 367.88

247.14 382.14

37.40 146.95
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Summary Report for income

Gender = M
Anderson-Darling Normality Test
A-Squared 0.33
P-Value 0.379
Mean 441.67
StDev 81.10

Variance 6576.67
Skewness -1.22591
Kurtosis 114920
N 6

Minimum 300.00
1st Quartile 375.00
Median 465.00
3rd Quartile  505.00
Maximum 520.00

95% Confidence Interval for Mean

250

356.56 526.77
95% Confidence Interval for Median
335.71 512.86
95% Confidence Interval for StDev
50.62 198.90
95% Confidence Intervals
Mean : T :
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One-sample z-test

Q: In a study on samples fruit grown in central Saudi Arabia, 15 samples of ripe fruit were analyzed for
Vitamin C content obtaining a mean of 50.44 mg/100g . Assume that Vitamin C contents are normally
distributed with a standard deviation of 13. At a=0.05,

a) Test whether the true mean vitamin C content is different from 45 mg/100g
b) Find a 95% confidence interval for the average vitamin C content .

* Use the 1-sample Z-test to estimate the mean of a population and compare it to a target or
reference value when you know the standard deviation of the population

Using this test, you can:

- Determine whether the mean of a group differs from a specified value.

- Calculate a range of values that is likely to include the population mean.

BB M OTH|CREBEDEERECEE ||~ I8 L8 ¥ A 2
c. Gaph Efitr Took Window Melp bssictant
K Basic Statistics [ ®a Daply Descriptive Statistics...
= Begressica # | B% Crore Descriptive Statistics...
ANOVA *| 27 Graphical Summary... 1-Sampie 7 (Test and Coefidence Inenval) ] (==
10 EGEGIL'IH 2 T || " Sampies in colums:
onts ks *
b, f:: Tns-:: I » ;: :_:x: Alternative hypothesks Hy: pz 45
fsunmal gt e \
Mbubivariate B i e 1-Sample Z - Options i
Tirmst Series 5| 1P 1 Propertesn... Sample size: I”— T vk r
Tables »| 2P 2 Prgporions.. Mea: EXTE
Honparametrics 5 gp L-Sample Posson Rate. ! ki
e | % I-Sample Pogison Rute... | Areratve:  [nor
- - . el ¥
Powes and Sample Size ¥ @ | Varance.. Sasndard deviation: | 13 &
oy 2 Vgriances L W Perfom hypothess test ' neo | ™ | cwen |
E Comelation._ | Hypotheuted mean: | &5 1__
c2 =3 c4 BN Coyariance. | Graghs.... Oplens.... 15 Ci6 cir cia C19 C
| -
A Heemality Test... | Helo = Caneel
xz Goodnets-of-Fit Test for Porson... |
Session
One-Sample Z
Test of mu = 45 w3 not = 45
The assumed standard deviation = 13
N Mean SE Mean 95% CI Z P
15 50.44 3.368 (43.B6; 57.02) § 1.62 [§0.105 I-""-'al‘-lf'
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1- Hypothesis:

2- Test statistic :
Z=1.62
3- The critical region(s)

Calc>> probability distributions>>Normal

Null hypothesis Hq: n =45 VS Alternative hypothesis Hy: pu# 45

Mormal Distribution

" Probability density
™ Cumulative probability

1 I (% Inverse cumulative probab\lit\fl

Mean: |g‘g
Standard deviation: 1.0
™ Input column:

Optional storage:

e > ]

e Input constant: 0.975
Q ptional storage:

Cancel |

4

AR of HO
—\ E.EofHO
-
- Ly Zia=Z ___
Z 5 !
=_ 195 S =186

4- Decision:

Minitab -Stat 328

Since p-value =0.105 > a=0.05 . we can not reject H,

The 95% CI for themean p : ( 43.86 , 57.02 )

Inverse Cumulative Distribution Function

Hormal with mean = 0 and standard deviation = 1

B{X<x) X
0.975 J 1.9599¢
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One-sample t-test

Q: For a sample of 10 fruits from thirteen-year-old acidless orange trees, the fruit shape (determined
as a diameter divided by height ) was measured [ Shaheen and Hamouda (8419b)]:

1.066 1.084 1.076 1.051 1.059 1.020 1.035 1.052 1.046 0.976

Assuming that fruit shapes are approximately normally distributed, find and interpret a 90%
confidence interval for the average fruit shape.

*Use the 1-sample t-test to estimate the mean of a population and compare it to a target or
reference value when you do not know the standard deviation of the population.
Using this test, you can:

- Determine whether the mean of a group differs from a specified value.

- Calculate a range of values that is likely to include the population mean.

+ c1

feuit shape
1.066
1.064
1.076
1.051
1.059
1.020
1.035
1.052
1.046
0.976

n [ ]

[T=TN =T = R S I I U N

=
=
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BlocBlti#s Qed CBEO

cEEEEES

BREET T IERIE]

— Regression }
|| ANOVA 3
ab,  DOE b
Control Charts 3
Quality Tools 3
3 Reliability/Survival 3
iy Multivariate 3
Time Series 3
:: Tables 3
Monparametrics J
EDA 3
Power and Sample Size »
c2 c ca

EI!kﬂﬁon

Windew Help Assistant

Rs Display Descriptive Statistics...

T o o (4]

8,5 Store Descriptive Statistics...

1-Sample t (Test and Confidence Interval)

h

:2 Graphical Summary...

12 1-Sample Z...

++

2t 2-Samplet...
tt Paired t...

1P 1 Proportion...
2P 2 Proportions...
51P 1-5ample Poisson Rate...

&% 2-Sample Pojsson Rate..,

@ 1Variancg...

";‘-,g 2 Variances...

@ Correlation...

@ Cowvariance...

MNormality Test...

Fe
TEST

* Samples in columns:

‘feuit shape'

Select |
Help |

¢~ Summarized data

Sample size:

l—
Mean:
Standard deviation:

I~ Perform hypothesis test

Hypothesized mean:

Graphs... |

Options... |

oK | Cancel |

i
1-5ample t - Options

Confidence level: I 90

Alternative:

Help

not equal VI

Variakle

feuit shape 10

One-Sample T: feuit shape

H Mean StDev
1.04850 0.03103
Sample mean ¥  Sample5.D §

SE Mean
0.00981

90% CI

{1.02851; 1.06449)

C I for the mean H

The 90% CI for the mean . ( 1.02851 , 1.06449 )
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Two-sample t-test

Q: The phosphorus content was measured for independent samples of skim and whole:

Whole | 94.95 | 95.15 | 94.85 | 94.55 | 94.55 | 93.40 | 95.05 | 94.35 | 94.70 | 94.90

Skim | 91.25 | 91.80 | 91.50 | 91.65 | 91.15 | 90.25 | 91.90 | 91.25 | 91.65 | 91.00

Assuming normal populations with equal variance

a) Test whether the average phosphorus content of skim milk is less than the average
phosphorus content of whole milk . Use a=0.01

b) Find and interpret a 99% confidence interval for the difference in average phosphorus
contents of whole and skim milk .

the variances are unknowns

*Use the 2-sample t-test to two compare between two population means, when

| —_
4 C1 c2
Whole Skim

3 94 .85 91.50
4 94 .55 91.65
5 94 55 91.15
6 93.40 90.25
T 95.05 91.90
8 9435 91.25
9 94.70 91.65
10 9490 91.00
11 I _I

Minitab -Stat 328

iaiall25




Window Help Assistant

=1

] Basic Statistics 25 Display Descriptive Statistics...
— Regression 8,5 Store Descriptive Statistics...
_ ANOVA ¥ Graphical Summary...

DOE
= 12 1-Sample Z...
Control Chart
n =0nte ars 1t 1-Samplet..
lity Teol
¢ QuiyTock P osmoee. |
Reliability/Survival 1 Pairedt..
u Multivariate
Time Series 1P 1Proportion...
L Tables 2P 2 Proportions...
Nonparametrics op 1-Sample Poisson Rate...
EDA ¢ 2-Sample Poisson Rate...
Power and Sample Size ¥ | g2 1 Variance...
“gﬁ.g 2 Variances..,
@ Correlation...
c2 c3 c4 @ Covariance...
Skim
# Mormality Test...

91.50

91 5 :',{2 Goodness-of-Fit Test for Poisson...

91 1k
[ = = I

2-5ample t (Test and Confidence Interval)

Seleck |
Help |

" Samples in one column

Samples:

—

Subscripkss I

+ Samples in different columns

First: Skim

Second:

I Whole

Ho:Uskim = Uwhote

Hy: Uspim — Bwhote = 0

¥S Hylgpim < Uwhote

vs  Hy:lgpim — Wwnote = 0

2-Sample t - Options

=

Confidence level: Igg
Test difference: IU.U

" Summarized data Standard Alternative: A
Sample size: IMean; deiation: 'I'
Firsk: |
= I I I r‘ Help I oK I Cancel
Second; I I I
I v Assume equal variances I
Graphs... I Options... |
oK I Cancel |
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| SE s+ B S x|al[x TOON - Lt

Two-Sample T-Test and CI: Skim; Whole

Two-sample T for Skim va Whole

H Mean StDev SE Mean
Skim 10 91.340 0.483 0.15
Whole 10 94.645 0.503 0.1&

Difference = mu (Skim) - mu (Whole) Hilspim — Mwhote = 0
Eatimate for difference: -3.303

IBS% upper bound for difference: -2.742
T-Teat of difference = 0 (v3 <): T-Value = -14.99 P-Value = 0.000 DF = 18

Both Pooled StDev = 0.45831
oth use Pooled StDev T=-14.99 p-value = 0.00 Degree of freedom=18

a)

1- Hypothesis :
Ho: Uskim = Hwhole vs Hq:lskim < Uwhole

Ho: Uskim — Mwhote 20 VS Hy:lUskim — Hwhote < 0

2- Test statistic: T= -14.99
3- The critical region(s): — %

" Probability density

Calc>> probability distributions>> t e

Moncentrality parameter: ID.D
!- Inverse cumulative pfoEaEi ity

MNoncentrality parameter: Ig,o
Degrees of freedom: I 13

£~ Input column:
Optional storage:

B R of HO % Input constant: I 0.99
i Select
AR of HO LI Optional storage:

Help OK I Cancel |
T T T T T T

Inverse Cumulative Distribution Function

Student’s t distribution with 1% DF

P{ X = x ) x
0.99 § 2.55238

4- Decision:
Since p-value =0.00 < 0= 0.01 . we reject H,
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b)

2-Sample t (Test and Confidence Interval)

~ Samples in one column ) ) ) ) X
b) Find and interpret a 99% C.I for the differenc in average

Samples: I
g phosphorus contents of whole and skim milk

Subscripts: I

& Samples in different columns

= - F-
=k Skim 2-Sample t - Options ﬂ

Second: I Whole
Confidence level: I =
¢~ Summarized data Standard
Sample size;  Mean: dewiation: Test difference: I 0.0
Firsk: | I |
Alternative: not equal -
Second: | I | I I q J
|
¥ Assume equal variances i Help | Ok I Cancel c15 c16 Cc1i
Select |
Graphs... | Options... I

Help | CK | Cancel I

F

Sasion

H Mean StDev SE Mean
Skim 10 51.340 0.483 0.15
Whole 10 94.845 0.503 0.1l&

Difference = mu (Skim) - mu (Whole)
3t imate 0 skl =TT — i

99% CI for difference: (-3.940; -2.670)
=1e30 or 4 cLonoe = U (wa oL =) . L-velus = -14.93% P-Value = 0.000 DF = 18

Both use Pooled StDev = 0.4931

Uskim — Uwhote € (_3-94‘0 ,_2-670 )
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Two-sample t-test

Q : The example below gives the Dividend Yields for the top ten NYSE and NASDAW stocks. Use the t-
test tool to determine whether there is any indication of a difference between the means of the two

different populations. a= 0.05

1 Worksheet 1 =

NYSE NASDAW
346.55 56.73
250.55 52.34
65.48 51.26
50 44.44
48.91 37.25
43.48 36.79
42.46 34.18
39.97 30.29
33.5 29.4
32.9 28.65

+ 1 2

NYSE | NASDAW
1 346.55 56.73
2 250.55 52.34
3 6548 21.26
4 50.00 4444
5 48.91 37.25
B 43.48 36.79
7 4246 3418
] 39.97 30.29
9 33.50 29.40
10 32.90 28.65
n

Minitab -Stat 328
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EI Graph Editer Tools Window Help Assistant

_| Basic Statistics | =5 Display Descriptive Statistics...

- Eegression » | g Store Descriptive Statistics... i

) AMOVA b | =Z  Graphical Surmmary... i
DOE ' BZ  1-Sample Z...

y Qn:nnt.ru:lICharts » W 1-Samplet.. -
QLI.H|I1.'_.',T.TDD|S | » ||'_l.-_- amp i
Reliability/Survival » HH Ppairedt.. L
Multreariate *
Time Series » i 1 Proportion... b
Tables » P_H_H 2 Proportions... /

§ Pl » | & 1-Sample Poisson Rate... 1

| Equivalence Tests b A. 2-Sample Poisson Rate... |

‘ Power and Sample Size® | 42 1 Variance...

1o e, 2 Variances..,

i6.73

534 [11] Correlation...

196 ¢ Covariance...

444 & Mormality Test...

.25 |5 Outlier Test...

.73 Goodness-of-Fit Test for Poisson...

4,18

I E ; HEE- N |Each sample s in its own column -] Two-Sample t Options

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

Sample 1: | NYSE
Sample 2: | NASDAW

Confidence level: 35.0

|_ Hypothesized difference: | 0.0

Difference = hypothesized difference

} Alternative hypothesis:
[ Assume equal variances

Q Options. - | Sl | Help oK Cancel
: Help oK | Cancel | | l l
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Two-Sample T-Test and Cl: NYSE; NASDAW
Two—sample T for NYSE ws NASDAW

H Mean StDev SE Mean
HYSE 10 g5 110 35
HLSDRW 10 40.1 10.4 3.3

Difference = p (NYSE) - p (MASDAW)

Estimate for difference: 55.2

95% CI for difference: (-23.7; 134.2)

T-Test of difference = 0 (v3 #): T-Valus = 1.58

T-test

1- Hypothesis :

Hﬂ:!“ll = ]J.z vs H1:|.|.1 - I.l.z

Hg:ug —pz =0 ws Hy:py —pp =0

P-Valus = 0.148 DF = &
p-value

Hg:py = pp vs Hy:py # |

Ho:py =2 =0 ws Hyipy —pp #0

2- Test statistic: T= 1.58

3- Decision:

Since p-value =0.148 > a= 0.05 . we can not reject H, that there is no significant difference

in the means of each sample.

Minitab -Stat 328
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Paired-sample t-test

Q : In a study of a surgical procedure used to decrease the amount of food that person can eat. A

sample of 10 persons measures their weights before and after one year of the surgery, we obtain the

following data:

Before surgery (X)

148

154

107

119

102

137

122

140

140

117

After surgery (Y)

78

133

80

70

70

63

81

60

85

120

We assume that the data comes from normal distribution. Find :

a) Test whether the data provide sufficient evidence to indicate a difference in the average

weight before and after surgery. (up = 0 versus up + 0)

b) Find 95% confidence interval for puj, where up is the difference in the average weight before

and after surgery.

*Use the Paired-sample t-test to compare between the means of paired observations
taken from the same population. This can be very useful to see the effectiveness of a
treatment on some objects.

Minitab -Stat 328

+ C1 c2
before x | aftery E

1 148 73
2 154 133
3 107 80
4 119 70
5 102 70
B 137 B3
7 122 81
8 140 B0
9 140 85
10 n7 120
1
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Window Help Assistant

Rs Display Descriptive Statistics... 1"
— Begression r 5_‘,5 Store Descriptive Statistics... E
_ ANOVA | 2% Graphical Summary... |
DOE 3
= 12 1-Sample Z...
Contrel Chart 3
&1 s ans 1t 1-Samplet..
lity Teol 3
Quality Tools 2t 2-Samplet..
31 Reliability/Survival »
" halipareds.
M Multivariate r
i Time Series »| 1P 1 Proportion..
o Tables s | 2P 2 Proportions..,
Monparametrics » o's 1-Sample Poisson Rate...
8t EDA y | 57 2-Sample Pojsson Rate...
Power and S5ample Size ¥ | g2 1 Variance...
“§ﬁ.§ 2 Vanances...
EOR Correlation...
c2 C3 c4 @ Cowvariance...
after
y ﬁ Mormality Test... —
7a
133 xz Goodness-of-Eit Test for Poisson...

H{}:I-Lﬂ =10 s H]_:I-L_D]_ =0

( |

N Hy:p —p =0 wvs Hy:p_ —p =0
Paired t (Test and Confidence Interval) 2| o ux u!‘ 1y I'L!r

{* Samples in columns -
First sample: I hefore ¥ Paired t - Options g
Second sample: I "after v' Confidence level: |as5.p
{~ Summarized data (differences)
] Test mean: I 0.0
Sample size: I

Mearn: I Alternative: Innt equal vI
Standard desiation: I

Paired t evaluates the first sample
minus the second sample.

Select |

Graphs... | Options. .. |

Help | Ok | Cancel | 1

Help | ITI
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Paired T-Test and Cl: before x; aftery
Paired T for before x - after y

N Mean StDev SE Mean

before x 10 128.80 17.63 5.57
after ¥ 10 g4.00 23.94 7.58
Difference 10 44,80 26.23 g8.30

95% CI for mean difference: {25.83; 6£3.37)

T-Test of mean difference = 0 (v3 not = 0):

a)

1- Hypothesis:
uip =0 vs pp #0

2- Test Statistic :
T= 5.38

3- Decision:

HU':I'LD =0

HU.:I.LI —U = 0

T-Value

Since p-value =0.00 < o= 0.05 . we reject H,

b)
up € (25.83 , 63.37 )

=5

.38

P-Value

s HI:I'LDI =0

s H:l:l.LI —WF 0

= 0.000

Minitab -Stat 328
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One sample proportion

Q: A researcher was interested in the proportion of females in the population of all patients visiting a
certain clinic. The researcher claims that 70% of all patients in this population are females.

a) Would you agree with this claim if a random survey shows that 24 out of 45 patients are
females? a=0.1
b) Find a 90% confidence interval for the true proportion of females

Use the 1 proportion test to estimate the proportion of a population and compare it to a
target or reference value.

Using this test, you can:

Determine whether the proportion for a group differs from a specified value.

Calculate a range of values that is likely to include the population proportion.

Graph Editor Tools Window Help Assistant

Basic Statistics RS Display Descriptive Statistics...

Regression r %5 Store Descriptive Statistics... —
ANOVA | &% Graphical Summary... |
DOE ' 12 1-Sample 2.

Qu:-nt.rnlliharts 3 1t 1-Samplet..

QLI.E|I1.'_.',I'.TDEI|5 | » 2t 2-Samplet..

Reliability/Survival » 4 Paired t..

Multivariate »

Time Series il 1 Proportion...

Tables p | 2P 2 Proportions...

&anarametrics b oo 1-Sample Poisson Rate...

EDA » 52,:- 2-5ample Poisson Rate...

Power and 5ample Size | 42 1 Variance...

Ha
b

2 Variances...

]

i
o
A

Correlation...

vy
[
O
(]
)
=N
o
o
=

Covarniance...

b

Meormality Test...

-
m
wn
=

&1

Goodness-of-Fit Test for Poissan...

=
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summarized data ﬂ One-Sample Proportion: Options X

Confid level: a0
Mumber of events: | 24 OnTaEnce eve
Alternative hypothesis: ] i i
Number of trials: I‘ﬁi Alternative hypothesis |Pr|:|p|:|rt|0n = hypothesized proportion j
Method: Mormal approximation -

Hel oK | C I |
v perform hypothesis test g L ance |
Hypothesized proportion: | 0.70

) | c4 C15 C16 ci17 (]
Options...
[ Help oK ‘ Cancel ‘ |
| Session
Test and Cl for One Proportion
Test cE p = 0.7 va p # 0.7
Sample X N Sample p 90% CI Z-Value | P-Value
1 24 45 0.533333 | (0.411006; 0.655661) -2.44 0.015
Using the normal approxXimation.
p: event proportion
Normal approximation method is used for this analysis.
a)
1- Hypothesis:
Hy:P =0.70 vs  Hy:P#0.70
AROFHO AN
2- Test statistic : -
Z=-2.44 Sl Zia = Z oss
= - 1.6448 = 1.6448
3- zcritical =1.645
4- conclusion is:

Since p-value =0.015 < a=0.1 . we reject the null hypothesis H,

We do not agree with the claim stating that 70% of the population are females

Q\Jﬁ A gé «aasda
oAl o) ¢y 58, 42
b) s ¥ ilaay)

P € (0.411006 , 0.655661)
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Two sample proportion

In a study about the obesity (overweight), a researcher was interested in comparing the
proportion of obesity between males and females. The researcher has obtained a random
sample of 150 males and another independent random sample of 200 females. The following
results were obtained from this study

n Number of obese people
Males 150 21
Females 200 48

a) Can we conclude from these data that there is a difference between the proportion of
obese males and proportion of obese females? Use a = 0.05.
b) Find a 95% confidence interval for the difference between the two proportions.

Determine whether the proportions of two groups differ
Calculate a range of values that is likely to include the difference between the population
proportions

Stat || Graph Editer Tools Window Help Assistant

Basic Statistics |5 Display Descriptive Statistics... J B
= Begression ¥ | .5 Store Descriptive Statistics...
= AMNOVA b | == Graphical Summary...
DOE 3
. - I-_'-f_ 1-Sample Z...
Contrel Chart 3
=an .n:- ans K 1-Samplet..
N Cuality Tools L L 2-Samplet..
Reliability/Survival » MH Pairedt.
B Multivariate *
Time Series b 1 Proporticn...
Tables » fH_H 2 Proportions...
33 - ] oo
Monparametrics v| A 1-Sample Pois
| 2 Proportions
B! Equivalence Tests 3 A. 2-Sample Pois PG
) Determine whether the sample
Power and Sample Size* | g2 1| Variance... proportions of an event for two
228 3 Variances... groups differ significantly.
[12] Correlation...
(63 Covariance..
2 c3 c4 A Normality Test... co
|E Clutlier Test...
Goodness-of-Fit Test for Poissan...
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oportion * Two-Sample Proportion: Options X

I |5ummarized data 4 Difference = (sample 1 proportion) - (sample 2 proportion)

Sample 1 Sample 2 Confidence level: 95.0
Mumber of events: | 21 | 43
Hypothesized difference: | 0.0

Alternative hypothesis: |Dif-Ference * hypothesized difference ﬂ

Mumber of trials: | 150 | 200

Test method: |Use the pooled estimate of the proportion ﬂ

Help oK | Cancel |
Options. .. H
1 | [ [ |
| Help QK | Cancel | I

Test and Cl for Two Proportions

JILTH

Sample X H Sample p
1 21 150 0,140000
2 45 200 0,240000

Difference = p (1) - p (2)

Estimate for difference: -0.1
[55% CI for difference: (-0.181159: -0.0122402))
Teat for difference = 0 (v £ 0): |Z = -2.33 | P-Value = 0.020

Fisher's exact test: P-Value = 0.021

p1: proportion where Sample 1 = Event
p2: proportion where Sample 2 = Event

Difference: p1 - p2

a)
1- Hypothesis:
HO:P1:P2 s HI:PI#:PZ
2- Test statistic :
Z= -233 ARofHO
RR ofHO
3- zcritical =1.96
H 1 - Zl—n’ l—n = ~
4- conclusion is: . s Z

Since p-value =0.020 < a= 0.05 . we reject H,

We conclude that there is a difference between the proportion of obese males and proportion of obese
females .

Qbﬁ A gﬁ VT
oA ) S AR
Gt ¥ Alaal

b)

P, — P, € (—0.181159, —0.018841 )
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one sample variance

Q: For a sample of 10 fruits from thirteen-year-old acidless orange trees, the fruit shape
(determined as a diameter divided by height ) was measured [ Shaheen and Hamouda (8419b)]:

1.066 1.084 1.076 1.051 1.059 1.020 1.035 1.052 1.046 0.976

Assuming that fruit shapes are approximately normally distributed, Test whether the variance of
fruit shape is more than 0.004, use a=0.01

M Stat § Graph Editor JIools Window Help Assistant
| Basic Statistics P| 'z Display Descriptive Statistics... |
i Regression | @ Store Descriptive Statistics...
ik
" Worksheet 1 AMOVA * | =E Graphical Summary...
DOE 3
S < - I-_'-_Z_ 1-Sample Z...
fl'Uit_ShEpE Contral Charts » B 1-Samplet.. ]
lity Too! »
1 1.066 Quality Tools K. 2-Samplet..
Reliability/Survival 3 .
1.084 HH  Paired t...
2 . Multivariate 3
3 1.076 Time Series » 1 Proportion...
4 1051 Tables > j._H 2 Proportions...
050 e y | % 1-Sample Poisson Rate...
Mo ;
5 Equivalence Tests > "'_‘-_.!. 2-5ample Poisson Rate...
] 1.020 Power and Sample Size b |D’2 1 Variance...
7 1.035 e%, 2 Variances...
- 1 Variance il
8 1.052 [11] Correlation... Determine whether the variance or
g 1.046 2 c2 c4 [63 Covariance.. the standard dewaﬁ-;-n of a sample Ic
< . differs from a specified value.
& Meormality Test... T
C *
Alt tive hypothesis H, : ¢® > 0.004
One or more samples, each in a column j ernative ypothesis 7z
‘fruit_shape’ One-SampIeVariﬂ:_ﬁk@ﬁﬁs_ X
|| Corifidence level: 39 L-a
e
¥ Perform hypothesis test —_— |ﬁ]ternah\re hypothesis: |1.|'ar|ance = hypothesized variance ﬂ |
! Hypothesized variance j | 0.004 | |
J Help oK | Cancel |
 Fa =
S | ci2 | caz [ a4 [ as | ce | 7 |
Options... ||
. Help oK | Cancel |
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Test and Cl for One Variance: fruit_shape

Method

Statistics

Variable 0 StDev Variance
fruit shaps 10 0.0310 0.000963
99% One-5ided Confidence Interwvals

Lower Bound

Variable Method for S5tDev
fruit shape Chi-Square 0.0200
Bonett 0.0129
Tests
Test
Variable Method Statistic
fruit shape Chi-Square 2.17
Bonett -

DF
]

Null hypothesis g-squared = 0.004 Mull hypothesis
hlternative hypothesis o-squared > 0.004

Alternative hypothesis

The chi-sqguare method is only for the neormal distribution.
The Bonett method is for any continucus distribution.

Lower Bound
for Variance

0.000400
0.000188
p-value= 0.989:
P—Valus ¥y =217
0.9249
1.000 df=n-1=10 -1

Heo: o° = 0,004

Ha:

g > 0.004

1- The hypothesis:

Hyp:62 =0.004 vs Hj:c? > 0.004

2- p-value=0.989 > a=0.01 , we can not reject HO

Minitab -Stat 328
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Two sample variance

Q: The phosphorus content was measured for independent samples of skim and whole:

Whole

94.95 | 95.15 | 94.85

94.55 | 94.55 | 93.40

95.05

94.35

94.70 | 94.90

Skim

91.25 | 91.80 | 91.50

91.65 | 91.15 | 90.25

91.90

91.25

91.65 | 91.00

Assuming normal populations . Test whether the variance of phosphorus content is different for
whole and skim milk.

That is test whether the assumption of equal variances is valid. Use a=0.01

B9 o3 #e0QE|ISBGOEE NN SED
.alc || Stat I Graph Editor Tools Window Help Assistant
Basic Statistics P| ~ 5 Display Descriptive Statistics...
= Begression | [i® Store Descriptive Statistics...
] ANOVA b | 2Z Graphical Surmmary...
DOE g BZ  1-SampleZ..
On Control Charts » b 1-Samplet..
Qu.allt_f,r.Tu:u:uIs | 3 M. 2-Samplet..
Reliability,/Survival k HH Ppairedt..
Multrvariate »
o Time Series »| & 1Proportion...
=thd Tables » P_H_H 2 Proportions...
i is _ﬂnnparametrics y | & 1-Sample Poisson Rate...
Equivalence Tests » A. 2-5ample Pojsson Rate...
Power and Sample Size b | g2 1 Variance...
|'f/§ 2 Variances...
[11] Correlation... 2 Variances
c2 C3 c4 [¢3 Covariance... Determine whether the variances or I
whole | skim & Normality Tes.. tdf}l;::andard deviations of two groups
94.95 91.25 |E Cutlier Test...
95.15 91.80
0485 9150 Goodness-of-Fit Test for Poisson...
04,55 01.65
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Twa-Samnple Variance W Alternative hypothesis o

2
(=]}
#1

E; -ﬁ:ﬁgijhape Each sample is in its own column j Two-Sample Variance: Options w
C3 sk t[whole i
=m Sample 1 | whole Ratio: ||:sample 1 variance) [ (sample 2 variance) ﬂ
Sample 2: | skim Confidence level: 99
Hypothesized ratio: 1
|
—| [ Alternative hypothesis: |Rat‘o¢ hypothesized ratio j C
_E [v Use test and confidence intervals based on normal distribution; r
= | | Options... | Graphs... | Results,.. | H E
1 1] Help oK | Cancel
| Help 0K | Cancel | I
Test and Cl for Two Variances: whole: skim
Method
. e s e s . _ 2 2
Hull hyp;the31s . ﬂar}ance{whcle: ! ﬂér}ance{sk}m? =1 Huigf + vs }ﬁ=25*? 1
Llternative hypothesis WVariance (whele) / Variance(skim) # 1 oz a;
Significance level o = 0,01
F method was used. This method is accurate for normal data only.
Statistics
99% CI for
Variakle N 5S5tDev Variance Variances
whole 10 ©0.503 0.253 {0.097; 1.313)
skim 10 0.483 0.233 (0.089; 1.210)
Ratio of standard deviations = 1.042
Batic of wariances = 1.085
99% Confidence Intervals
CI for
CI for StDev Variance
Method Ratio Ratic
F (0.407; 2.664) (0.16g6; 7.097)
Tests
Test _
Method DFl DF2 Statistic P-Value p-value =0.905 df1=nl-1=9
F 9 9 1.08  0.905 df2=n2-1=9
F=1.08
€
Current Winrkreheet Winrkcheet 1
1- Hypothesis :
0'12 0'12
Hp—# vs Hp—=#1
02 (]

2- P-value : 0.905 > 0=0.01 , we cannot reject HO , The variances of the two populations are

equal
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ANOVA

Q: A firm wishes to compare four programs for training workers to perform a certain manual task.
Twenty new employees are randomly assigned to the training programs, with 5 in each program.
At the end of the training period, a test is conducted to see how quickly trainees can perform the
task. The number of times the task is performed per minute is recorded for each trainee, with the
following results

Observation | Programs1 | Programs 2 | Programs 3 | Programs 4
1 9 10 12 9
2 12 6 14 8
3 14 9 11 11
4 11 9 13 7
5 13 10 11 8
File Edit Data Calc §tat“§raph Editor Tools Window Help Assistant
| Basic Statistics » J x | |:|
Regression »
) [ Anova b||[Bs One-Way... |
DOE P = Analysis of Mea
Test and Cl for Tw Control Charts M| uB Balanced Anoy OmeWay
it Tool . . Determine whether the means of two
Method Quality Tools General Linear N o pore groups differ.
Reliability/Survival 4 E Fully Mested Aoy
Mall hypothesis Multivariate .
Llternative hypothes _ _ n.%, General MANOVA,..
Significance lewvel Time Series b
Tahles p | 02 Test for Equal Variances..,
F method was used. 1 -
Nonparametrics v | [EHE  Interval Plot...
Equivalence Tests k I_ Main Effects Plot...
Power and Sample Size ¢ I‘_ Interaction Plot...

" Worksheet 1 *==*

+ c c2 3 c4 C5 ch c7 8 9
programi1 program2 | programs3 | program4

1 9 10 12 g

2 12 6 14 2

3 14 g 11 11

4 1 g 13 7

5 13 10 11 8
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One-Way An

alysis of Variance x

C1 programl

Response data are in a separate column for each factor level ;I

flcz  program2
Ylc3  program3

C4  program4 Responses:

program1 program2 program3 program<

I Options...
L

H

¢

1

One-Way Analysis of Variance: Options

WV &
Confidence level:

Type of confidence interval: ITwcHided A i

I a5 (for table of means and interval plot)

VYT

| Comparisons. .. | Graphs... |
Help | oK Cancel
Results... | Storage. .. | | I I I I I

i oK | Cancel

One-way ANOVA: program1; programZ; program3; program4

Method

Hull hypothesis 411 means are =gqual

Llternative hypothesis At least one mean is different

Significance lewel o = 0.05

Equal wvariances were assumed for the analysis.

Factor Information

Factor Lewvels WValues

Factor 4 programl; programd; program3; programd

Analysis of Variance =

g p-value = 0.003 < D{: 0.05

Source DF RAd4j 55 Adj M5 F-Valus P-Valus

Factor 3 54.495 18.317 T7.04 0.003

Error 18 41.80 2.800

Total 15 9§.55

Model Summary

5 B-3q E-sg{ad]) ER-sgipred)

1.61245 56.91% 45.583% 32.68%
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" Interval Plot of program1; programz; ... E@ i
Interval Plot of program1; programz; ...
95% CI for the Mean
14
13
12
1
m
=
B 1
9
a
?- - —
programi programa program3 programs4
The pooled standard deviation was used to calculate the intervals.

1-Hypothesis :

Ho: 4,0 gram1 = Horogramz = Hprograms = Mprograma
H,: at least one mean is dif frenet
2- Test statistic :
F=7.04

8- p-value =0.003 <a=0.05, Reject Hy: Kyrogram1i = Pprogramz = Pprograms = Hprograma

F Distribution X

i Probability density
" Cumulative probability

-g= - - - C0
Calc>> probability distributions>>F  vse e by
oncentral’ DaramEtEr. 0.0
Mumerator degrees of freedom: [3 an=k1
Fcrl'tical — Fl_a' df1=k_1 , dfz:N—k Denominator degrees of freedom: ,15— dﬂ=£
" Input column:
Optional storage:
= Foos, 3,16=3.288 L

%" Input constant: 0,95 E
Optional storage:

Inverse Cumulative Distribution Function

F distribution with 3 DF in numerator and 16 DF in denominator

By X2 x) X
0.95 | 3.23887
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now we use Tukey test to determine which means different

Stat > ANOVA > One-Way

One-'Way Analysis of Variance: Comparisons

Error rate for comparisons: | §

iComparison procedunes assuming equal variances

™ HsuMCB

Control group kewel: Ipr:q*am'.

Results

Sawa o moaw

¥ Grouping information

R Tegts

_mw |

W Interval plot for differences of means

.

Best: ILa-::;-.*:-l mean is best

Cancel |

Tukey Pairwise Comparisons

Response data are in a separate column for each factor level ;I

program 1 program2 program 3 program4

TETTT—T

Rests...

storage... |

Grouping Information Using the Tukey Method and 95% Confidence

Mean
12.200
11.200

8.800
5.e00

Factor

programai
programl
program2
programd

oo =

Grouping

E
E

B
B

Means that do not share a letter are significantly different.

Tukey Simultanecus Tests for Differences of Means

Difference of Lewvels
program2 - programl
program3 - programl
programd - programl
program3 - program2
programé¢ - program2
programéd - programi

Individual confidence lewvel = S8.

Difference

of

Means
-3.00

0.40
-3.20

3.40
-0.20
-3.60

=1
=]

5E of

Difference

7%

1.02
1.02
1.02
1.02
1.02
1.02

CI
-0.08)
3.32)
-0.28)
§.32)
2.72)
-0.88)

T-Value
-2.94
0.39
-3.14
3.33
-0.20
-3.53

bdjusted
P-Value

0.043
0.587%
0.02%
0.020
0.957
0.013
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+ Tukey Simultaneous 95% Cls

programa2 -

program3 -

program4 -

program3 -

programd4 -

programd4 -

programi

programi

programi

programa2

programa2

program3

-1.5

Tukey Simultaneous 95% Cls

Difference of Means for program1; programz; ...

.
I >

T
1
i
i

»

-5.0

-2.5

0.0

2.5

If an interval does not contain zero, the corresponding means are significantly different,

»

5.0

.uprng'rmn 1 F “prngrnm 2|

nuprr_ryrum 1= Pprugrr.[m 3

L Bprogram 1 ¥ Hprogram4

f[pruyrurjl e ¥ Ppruyrumé

.upruyrum z = #pr'uyrum 4

ﬂprogrmn 3 * Hpragram 4

Chi-square

Q2: What is the relationship between the gender of the students and the assignment of a Pass or

No Pass test grade? (Pass = score 70 or above)

1-Hypothesis :

Pass No pass Row Totals
Males 12 3 15
Females 13 2 15
Column Totals 25 5 30

Hy: the gender of the students is independent of pass or no pass test grade

H;: the gender of the students is not independent of pass or no pass test grade

2- Teststatistic : y? = 0.240

3- p-value =0.624 > 0=0.05 , we Accept HO
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g Edit Data
Session
1 25 -

11 Contents:

arson Chi-Square =
kelihood Ratio Chi

NOTE * 2 cells wit

Qal Graph Editor Tools Window Help Assistant

Basic Statistics 3 j x ]E - .
Regression 3 =
AMNOVA 3

DOE 3 !
Control Charts 3

Quality Tools »

Reliability/Survival 3

Multivanate Pl 0.4 |
Time Series » | P-Value = 0.623

Tables "l ] Tally Individual Variables...

T g |12 Chi-5quare Test for Association... ;
Equivalence Tests 3 I

_I Cross Tabulatio S

Power and Sample Size Chi-Square Test for Association

it .Chl—Square Go Determine whether two categorical

variables are associated.

|
| 5 Descriptive St

Morksheet 1 ** I
4- ~d Fant | %
nins
Chi-Square Test for Asseciation b
Columnz containing the table:
pass Mo pass’
Labels for the table (optional)
Rows: I c7 {column with row labels)
] Columns: I {name for column category) F_
£0 i = =3 Statistics... | Options... | -
pass | Mo pass
male 12 3 | |
OK [ |
female 13 2 — anee
T T T T T T
Pass No pass Row Totals
Males 12 3 15
Females 13 2 15
Column Tetals 30
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pass
male 12
12.500

female 13
12.500

R11 239

Cell Contents:

Minitab -Stat 328

Worksheet columns

Ho pass AlL

3 15
2.500

2 15
2.500

5 30
Count

Expected count

¥ NOTE * 2 cells with expected counts less than 5

Chi-Sguare Test for Association: C7: Worksheet columns |

Rows: C7 Columns:

= 0.823

1aiall49




Correlation

We have the table illustrates the age X and blood pressure Y for eight female.

X 42 36 63 55 42 60 49 68

Y 125 118 140 150 140 155 145 152

Find the correlation coefficient between x and y

& Worksheet
+ C1 c2 C
X Y
1 42 125
2 36 118
3 63 140
4 55 150
5 42 140
6 el 155
7 49 143
a8 68 132

§tat| Graph Editor Tools Window Help Assistant

Basic Statistics | % Display Descriptive Statistics...
= Regression b | ;% Store Descriptive Statistics...
g AMNOVA P|=2E Graphical Summary...

Dok g l-_'-_z_ 1-5ample Z...

3 ant.rnl Charts 2 W 1-Samplet..  —
Qu-allt_t,r-TnDIs | » K. 2-Samplet..
Reliability,Survival 4 B Pairedt..

Multivariate 4

Time Series » { 1 Proportion...

Tables > P_H_H 2 Proportions...

_ﬂnnparametrics p | & 1-Sample Poisson Rate...

Equivalence Tests » A.  2-Sample Poisson Rate...

Bower and Sample Size* | 42 1 Variance...

=, 2 Variances...
|[-1=1] Correlation...

o Coyariance..

- c3 ca lo ~ Correlation &
& Mormality Test.] Measure the strength and direction of

125 |E Outlier Test the linear relationship between two

118 = variables.

140 Goodness-of-Fit Test for Poisson...
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Correlation ot

C1 % Variables:

cz Y T
1 Method: IPearsnn correlation LI E
1 [+ Display p-values 1

Select | [~ Store matrix {display nothing)
1 Help | | Ok, I Cancel L

"

| Session

20/03/20 12:35:13 4o

Welcome to Minitak, press Fl for help.

Correlation: X0 Y

| Pearson correlation of X and ¥ = 0.7492

P-Value = 0.01%

r =0.792 positive correlation
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Regression

Ten Corvettes between 1 and 6 years old were randomly selected from last year’s sales records in
Virginia Beach, Virginia. The following data were obtained, where x denotes age, in years, and y

denotes sales price, in hundreds of dollars.

X 6 6 6 4

y 125 | 115 | 130 | 160

219 150

190 163 | 260

260

a) Determine the regression equation for the data.

b) Compute and interpret the coefficient of determination, r

2

c) Obtain a point estimate for the mean sales price of all 4-year-old Corvettes.

(Ans b) R%?=0.9368 —» 93.68 % of the variation iny data is explained by x)

(Ans ¢) 5 =291.6—27.90(4) = 180)

— — " — N —

Fit Regression Model

Medel the relationship between
categeorical or continucus predictors
and one response, Easily include
interaction and polynomial terms, or
transform the response if needed,

Statl| Graph Editor Jools Window Help Assistant
Basic Statistics 3 w |
= " E [
=| Regression >| l_l Fitted Line Plot... I
_ ANOVA 4 | Begression P| [Z Fit Regression Model...
DOE L4 K Nonlingar Regression... [ﬁa’ﬁ] Best Subszets...
Control Chart »
3 Sl A Stability Study b Predict..
uality Tools 3
Quality M Orth IR . Factorial Plots...
Reliability/Survival | A thogonal Regression... L Comton Plot
Contour Plot...
Multivariate s %E Partial Least Sguares... Surface Plat
Time Series AR B
1 Tabl - l—i Binary Fitted Line Plot... Ouverlaid Contour Plot...
ables 3
- . Binary Legistic Regression 4 Response Optimizer..,
Nonparametrics 3
i |:é Ordinal Logistic Regression...
Equivalence Tests 4 i . i
. % Mominal Legistic Regression..,
Power and Sample Size »
Peisson Regression 4

Minitab -Stat 328

1aiali52




Regression >

C1 x Responses:

c2 vy y
Continuous predictors:
¥

Categorical predictors:

Model. .. Options... | Coding... | Stepwise. .. |

Graphs... | Results, .. | Storage... |'

oK | Cancel | I
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Regression Analysis: y versus x

Enalysis of Variance

Source DF 43 3
Eegression 1 24057.
X 1 24057.
Error 3 1623,
Lack-of-Fit 3 132.
Pure Error ] 14581,
Total 9 25881.

Model Summary b)

5 BE-3q §R-=3qg{adj
14.2465 J53.658% 92.389

Coefficients

Term Coef S5SE Coef
Constant 291.6 11.4
X -27.490 2.56

Fegression Equation

¥y = 291.6 - 27.%0 x

3
9
9

!
%

Results:

Edj M5 F-Valus P-Valuse
24057.59 118.53 0.0040
24057.59 118.53 0.00a0

203.0
44.0 0.15 0.927
2598.3
B-zq(pred)
S0.16%
T-Value P-Value VIF

25.51 0.000

-10.8%9 0.000 1.00
a)

a) The regression equation :
In other words, for increasing the age by one, the sales price decreasing by
27.90, while there is 291.600f Y does not depend on the age .

a) r> = 0.9367

y = sales price = 291.6 - 27.90 * age .

The coefficient of determination is 0.9368; therefore, about 93.68% of the
variation in the price data is explained by age. The regression equation
appears to be very useful for making predictions since the value of r2is

close to 1.

b) The predicted sales price is 18000.000 dollars ($18,000.000).
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SPSS

"Statistical Package for the Social Sciences"
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Q1 :In the following example, ten women and men employees in a company were asked about the
educational Level, the number of years of experience, and the current salary.

Classify the data using the following variables and enter it to SPSS program :

Gender: 1: Male 2: female

Level education 1: Bachelor’s degree:1  2: master’s degree

Experience 1:Less than 5 years 2: between 5 and 10 years 3: greater than 5 years

Salary
Gender Level education Experience Salary
Male Bachelor’s degree Less than 5 500.00
Female Bachelor’s degree between 5 and 10 450.00
Male Bachelor’s degree Less than 5 440.00
Female Bachelor’s degree greater than 5 500.00
Male master’s degree between 5 and 10 570.00
Female master’s degree greater than 5 550.00
Female master’s degree between 5 and 10 490.00
Female master’s degree greater than 5 540.00
Male master’s degree between 5 and 10 600.00
Male master’s degree greater than 5 650.00
U *Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analyze DirectMarketing Graphs Ufilities Add-ons Window Help
O = = BB f.\q'}"; | e Al
SHEDHe~ B i B BT 2199 %
Name Type Width | Decimals Label Values Missing Columns Align Measure Role
1 gender Numeric 8 2 {1.00, Male} . None 8 = Center Unknown N Input
2 level_edu Numeric 8 2 level education  {1.00, Bach... None 8 = Center Unknown N Input
3 experience Numeric 8 2 {1.00, Less ... None 8 = Center Unknown “ Input
4 salary Numeric & 2 None None 8 = Center Unknown N Input
5
[
7 f
g
Data View § variable View

IBM SPSS Statistics Processoris ready
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ﬂ Untitled [DataSet0] - IBM SPSS Statistics Data Editor - X

File Edit View Data Transform Analyze DirectMarketing Graphs Ulilities Add-ons Window Help
0% *
e 9

SHe M e~ B W BE Ba

Type Width || Decimals Label Missing ” Columns || Align || Measure ” Role
1 gender Numeric 8 2 1.00, Male}... [None 8 = Center Unknown S Input =

2 level_edu Numeric 8 2 level education U0, Bach...[!None 8 enter Unknown “ Input

3 experience umeric 8 2 JUU, Less .. f{flone er Unknown N Input

4 salary Numeric ] 2 MNone I\\ne 8 own “ Input

2 Value Labels # 3 18 value Labets | « | [Ersalue Labels

Value Label rValue Label rValue Label
Label | | Label | ‘ Label: ‘ |
1.00 ="Bachelor' s degree” 1.00 ="Male” 1.00 ="Less than 5"
Add 2.00 ="master s degree” Add 2.00="Female" Add 2.00 ="petween 5 and 107
— = 3.00 = "greater than 5
Change Change
Remaove Rem

Q *Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

aila @

SHE M = « Bl H
|

ue Labels
| gender || level_edu || experience || salary || var || var || var || vaé 5" var || var || var || var || var ||
1 1.00 1.00 1.00 500.00
2 200 1.00 200 450.00 gender || level_edu " experience " salary "
E 1.00 1.00 1.00 440.00 Male  Bachelors . Lessthan&  500.00
4 2.00 1.00 3.00 500.00 Female  Bachelor's... between ... 450.00
£ 1.00 2.00 2.00 570.00 Male  Bachelors . Lessthan& 44000
6 2.00 2.00 3.00 550.00 Female  Bachelor's... greatertha... 500.00
U 2.00 2.00 2.00 430.00 Male masters d... between5 ... 570.00
_ 8 2.00 2.00 3.00 540.00 Female  master's d... greatertha... 550.00
9 1.00 2.00 2.00 600.00 Female  master's d... between5 ...  430.00
_ 10 1.00 2.00 3.00 650.00 Female  master's d... greatertha... 540.00
Male master's d... between 5 . 600.00
Male master's d... greater tha... 650.00
—
Value Labels IBM SP535 Stati:
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1- Use the Frequencies option for calculating statistical measures and frequency table for

salaries :

5 Statistics Data Editor

orm  Analyze Ditect Marketing

| 2

@
=%
=

NNN!\‘!\‘N###%|

Graphs

Utilities  Add-ons  Window  Help

Reports

Descriptive Statistics 2 » Frequencies 3 _
Tables » | Bl pescriptives... |visible: 4 of 4 Variables
Compare Means 3 8, Explore.. var || var ” var H var || var || var || var || var || var || var ” v
General Linear Model 3 B Crosstabs. ’i
Generalized Linear Models » —
Mixed Models » n Q Frequencies: Statistics X
Correlate 3 E-F Plots
Regression b [l a-a Piots... rPercentile Values rCentral Tendency
Loglinear b [V Quartiles [V Mean
Neural Networks b @ Frequencies b [ Cut points for. 10 equal groups |+ Median
Classify - 3 Veriasle(o) 5 . [ Percentile(s) [+ Mode
Dimension Reduction 3 % gender T& sa\ary. a | % Adr ¥ sum
Scale » ol Level education [Lev... %
Monparametric Tests 4 il Experience
Forecasting » o
Sunival ' [7] Values are group midpoints
M.gm?\e Response ' rDispersion rDistribution
L3 Mlss.lng\fa\ue»\.nalysws... [+ Std. deviation [ Minimum [7] Skewness
Mulfipe ImpLtation |« Display frequency tables [+ variance [ Maximum Eéﬁunosisf
Complex Samples 3
Quality Cantral » [_]0“ u"“‘* u‘““‘ u;a"ﬂ*‘ M‘ R i
ROC Curve... 6 Cnnh'nuel Cancel E
TR Frequencies X %3 Frequencies: Charts X
Variable(s): Statistics. | | ~Chart Type

&5 gender & salary i

,{l Level education [Lev... © Ll

il Experience I © Bar charts

(@ Pie charts

[+ Display frequency tables

@ Histograms:

I [+ iShow normal curve on histograi

rChart Values
@ Frequencies & Pe

|Continue | Cancel || Heip
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= Frequencies

[DataSetl] C:\Users'dell\Desktop\Untitledl.sav

Statistics
salary
M Walid 10

Missing 0 _ _&

Mean 52900004 X =
Std. Error of Mean 20.89391 e SEz = —
Median 520.0000 v
Mode 500.00 —
Std. Deviation 66.07235 = g — |2 FiY)
Variance 4365.556 N n-l
kurtosis -.351-
Std. Error of Kurtosis 1.334

Range

210.00 *=R = max - min

2
variance = (standard deviation)

standard deviation =/ variance

Minimum 440.00
Maximum 650.00
Sum 5280.00
Percentiles 25 430.0000
a0 520.0000
7a 577.5000
salary
Cumulative
Frequency | Percent | Valid Percent Percent
Walid  440.00 1 10.0 10.0 10.0
450.00 1 10.0 10.0 200
480.00 1 10.0 10.0 30.0
500.00 2 20.0 20,0 50.0
540.00 1 10.0 10.0 60.0
550.00 1 10.0 10.0 70.0
570.00 1 10.0 10.0 80.0
600.00 1 10.0 10.0 90.0
650.00 1 10.0 10.0 100.0
Total 10 100.0 100.0

The first quartile, Q1,
is the 25™ percentile.
The second quartile,
Q2, is the
50" percentile. The
third quartile, Q3, is
the 75" percentile
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Histogram

3—

Frequency

/

\

T I
400.00 430.00

T
500.00

T T
250.00 600.00

salary

I
G:30.00

T
700.00

Mean = 529.00
Std. Dev. = 66,072
M=10
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2- Use the descriptive option for calculating statistical measures for salaries :

stistics Data Editor

Analyze QiredMarketing Graphs  Utilities Add-ons Window Help
i -
Reports » | = @Al . A
P S 14 0 W o
Descriptive Statistics » 73 Frequencies
_ Taples " | & Descriptives.. 3
i Compare Means » A, Explore. var var var wvar var var var var var
General Linear Model »
- @ Crosstabs ..
Generalized Linear Models »
) [7] Ratio... -
Mixed Models L # Descriptives: Options X
|2l P-P Plots...
Correlate » -
' T y | Eda-QPiots.. [ Mean [] Sum
- Loglinear 2 . Dispersion
4 L4 D ipti *
Neural Networks 3 @ Descriptives 5 [ Std. deviation [ Minimum
= Classi 3 : : [ Variance [ Maximum
7 fy Variable(s): Opiions.. ] v X
. Dimension Reduction » &b gender | & salary a | [ Range [¥! S.E. mean
- Scale , ol Level education [Lev... Bootstrap...
- ol Experience Distribution
Nonparametric Tests 2 P Kantosis
Forecasting 3
Survival » Display Order
Multiple Response b @ Variable list
EZ] Missing Value Analysis... © Alphabetic
Multiple Imputation L4 [] Save standardized values as variables © Ascending means
Complex Samples » © Descending means
- 7 | ok ] paste || Reset |[cancel|[ Heip | 6
Quality Contraol 3
ROC Curve... (continue ) cancel || Help |
= Descriptives
[DataSetl] C:\Users'\dell\Desktop\Untitledl.sav
Descriptive Statistics
M Range Minimum | Maximum Mean Std. Deviation | Wariance Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Statistic Statistic | Std. Error | Statistic | Std. Error
salary 10 210.00 440.00 650.00 | 529.0000 | 20.89391 66.07235 | 4365.556 435 BBT -.351- 1.334
Walid M (listwise) 10
Stat 328 (SPSS - T 6




3- How many male and female?

Statistics Data Editor

'm  Analyze Difect Marketing Graphs Utilittes Add-ons Window Help
e | BT B A% %
Descriptive Statisti 2 : = [ <)
escriptive Statistics [EZ] Frequencies... 3
— Tables P | |2 Descriptives...
edu 2 var var var var var var var
| Compare Means A, Explore... v V V V v V V
1. General Linear Model [
- @Qrosstabs_.
1. Generalized Linear Models P
1 _ [Z] Ratio...
- Mixed Models 4
P-P Plots...
1. Correlate b B ots
2. : Q-0 Plots... .
Regression ’ o #3 Frequencies >
2. )
Loglinear P
2_ 5 .
Neural Networks 3 Variable(s) —
2. ) ol Level education [Lev... &b gender 4
Classify [ :EI = :
2 Kperience
P Dimension Reduction 3 & salary

Scale
Monparametric Tests
Forecasting
Survival
Multiple Response
Missing Value Analysis...
Multiple Imputation
Complex Samples
Quality Control
ROC Curve...

% Frequencies

[+ Display frequency tables

5 | ok | paste || Reset |[cancel|| Help |

[DataSetl] C:'\Users‘dell\Desktop\Untitledl.sav

Statistics
gender
I Walid 10
Missing
gender
| | Cumulative
|Frequency Percent | Walid Percent FPercent
Yalid Male ] a0.0 a0.0 a0.0
Female ] 50.0 50.0 100.0
Total | 10 | 100.0 100.0
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Q2: What is the relationship between the gender of the students and the assignment of a Pass or No
Pass test grade? (Pass = score 70 or above)

Pass No pass Row Totals
Males 12 3 15
Females 13 2 15
Column Totals 25 5 30

Hj: the gender of the students is independent of pass or no pass test grade

H;: the gender of the students is not independent of pass or no pass test grade

@ *Untitled2 [DataSet1] - IBM SPSS Statistics Data Editor

File  Edit

VWiew Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help
Ci=RY e
= M -~ Bt.=F i § = 24 [ md 9
| Name |  Type | wicth | Decimais | | vawes | wissing | columns | Align | measure |  Roe
1 |count Numeric 8 2 None None 8 = Right & Scale ™ Input
2 JPass_nolPass Numeric g 2 {1.00. Pass}... None & = Right & Nominal “ Input
3 |Gender Numeric 8 2 {1.00, Male}... MNone 3 = Right &b Nominal “ Input
4
5 @ Value Labels X @ Value Labels x
[
7 ~Value Label rValue Label
Label. | | Label: | |
Data View | Variable View 1.00 = “Male” 1.00 ="Pass”
_— ] 2.00 ="Female” A 2.00="Not Pass”
C cn
Remaove Rem
ok (cancel] el oK (cancel] vt |

Stat 328 (SPSS- T




e Fasss—:wa Lo war var var war var var var var war var Vi
1 1.00 Pass Male
2 200 Pass Male | Pass | Nopass | Row Totals
3 2.00 Pass Male [ Males 12 13 15
4 400 Pass Male Fernales |13 2 15
5 500 Pass Male Column Totals } £5 5 30
[ 500 Pass Male
T T.00 Pass Male
8 8.00 Pass Male
9 .00 Fass KMale
10 10.00 Pass Make
1 11.00 Pass Male
12 1200 Pass Male
13 1300 Mot Pass Male
14 1400 MNot Pass Male
15 1500 Mot Pass Male
6 | 16.00 Pass  Female
17 17.00 Pass Female
18 18.00 Pass Female
18 19.00 Pass Female
20 20,00 Pass Female
21 21.00 Pass Femake
Diata View
IBM SPSS Stabistics
sform  Analyze Difect Marketing Graphs Utilities Add-ons Window Help
Reports » I ﬁ @ =
Descriptive Statisiics 5 P[] Frequendies...
TELES P Qescriptives... Visible: 3
Compare Means ' &gxplore... ar var var var var var var var var var
General Linear Model (2 @Qrosstabs... 3
Generalized Linear Models -
Mixed Models » B Rato..
Corelate N [ B-P Plots...
Regression L T ) . ) . ) . ) . ) . ) n o o o .
Loglinear 4 @ Crosstabs > |.| |.| |.| |.|
Neural Networks 4 H @ Crosstabs: Statistics X
cisey » owes 4 e | e
Dimension Reduction (2 A Q |&) Genaer gtaﬁsﬁcs.... . Chrsquare :D CEIRATS k
Scale 3 | i I L | rMNominal Ordinal L
Monparametric Tests 3 Columnis): 5 @ Ll ([ Contingency coefiicient E Gamma L
Forecasting 3 i | &b Pass_notPass W . | | [C] Phi and Cramers V [] somers'd ]
Survival » | | | [ Lambda [[] Kendall's tau-b | |
Multiple Response b L " | | [C] Uncertainty coefficient [] Kendall's tau-c | |
Missing Value Analysis... e—— -— — Nominal by Interval Fl Kappa L
Multiple Imputation nllE Eta B Risk F
Complex Samples 3 Q Hi =] McNemar o
— S ' i [] Cochran's and Mantel-Haenszel statistics |
RESEI B Test common odds ratio equals: |4 |
Pass TETTare . Display layer variables in table layers (& - L
Pass Female [] Display clustered bar charts L MWM L
Pass Female [] Suppress tables I - : : :
|
Stat 328 (SPSS - T 0]




g& count

L WL ||

WL ||

W "

v ||

W " v

Row(s): #2 Crosstabs: Cell Display X
i iz
Cells... | [+ Observed [] Compare column proportions
Column(s): rom— H B ~djust pvalues (Bonfe g
&5 Pass_notPass — & ; -
|| Hide small counts
Layer 1 of 1 I
|| rPercentages rResiduals
rrevious e | | [ Row [7] Unstandardized

| | ] column ["] Standardized

|| | E Total ["] Adjusted standardized

| rMoninteger Weights

| [7] Display clustered bar charts

| 7] Suppress tables

=% Crosstabs

[ oK ] Paste”Resei”Cancei” Heip]

@ Round cell counts

Round case weights

r Truncate cell counts © Truncate case weights
r No adjustments

Case Processing Summary

[continue| cancel |[ Hep

Cases
Walid Missing Total
M Percent M Percent M Percent
Gender* Pass_notPass 30 100.0% 0 0.0% 30 100.0%
Gender * Pass_notPass Crosstabulation
Pass_notPass
Pass Mot Pass Total
Gender  Male Count 12 3 15
Expected Count 12.5 25 15.0
Female  Count 13 2 15
Expected Count 12.5 25 15.0
Total Count 25 ] 30
Expected Count 250 5.0 300

[DatasSetl]

The Chi-Square statistic * = 0.240

Chi-Square Tests

P Asymp. Sig. ‘ ExactSig. (2- | ExactSia-(1

Yalue (2-sided) sincdy sided)
Pearson Chi-Square 2407 1 I 624 I
Continuity Correction® .00o 1 1.000 \
Likelihood Ratio 24 1 623 \
Fisher's Exact Test 1.000 500
Linear-by-Linear 232 1 630
Association So, we Accept HO
M ofValid Cases 30

p-value =0.624 > a=0.05

a. 2 cells (50.0%) have expected count less than 5. The minimum expected count is 2.50.

b. Computed only for a 2x2 table

Stat 328 (SPSS- T
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Other method :

SHE i % %

[ wname | Type | wigth | Decimais | Label | vawes | wmissng | columns | Align | Measure | Roe
1 Gender Numeric 8 2 {1.00, Males}... tlone ] i Unknown A" Input
2 Pass_notpass Numeric g 2 {1.00, pass}... None 8 Unknown N Input
3 frequency Numeric 8 2 None None 8 = Right Unknown “ Input
4 : : :
= 3 Value Labels X | B8 Value Labels X
6 rValue Label (Value Label
7
vawe [ ] vage ]
g Speting._| (Speting. |
5 Label: | | Label: | |
10 1.00 ="pass” 1.00 = "Males”
11 Add 2.00 ="Not pass™ ; Add 2.00 ="Females™
12 Change Change
13 Remove Remove
14
15

6 (oK J cancet](_ketp (o[ cancel||_neip |
17

18

Variable View

SHE 190% “»

| (= [

9 |

Gender |Pass_notpa freguency

- var var var var var var var var

55

1 Males pass 12.00

2 Males  Notpass 3.00

:|3 Females pass 13.00 Pass No pass Row Totals

4 Females  Not pass 2.00 Males 12 3 15

— = Females 13 2 15

P Eniumn ioiais Eg E 30

7

8

Stat 328 (SPSS- T 11




©
=

Data Transform  Analyze Direct Marketing  Graphs  Utilities Add-ons  Window Help

. Tuine Variable Properties... H ﬁ % % % %E EI%% ‘ %

;’ﬂ] Set Measurament Level far Unknown...

| I

Iz Copy Data Properties...

GE e e e
' Mew Custom -.ﬂll_.th':‘... var var var var var var
—| B Define Dates_..
Define Multiple Response Sets...
F Walidation k
B Identifv Duplicate C: @ Weight Cases >
gl = |dentify Duplicate Cases...

F7 Identify Unusual Cases...
© Do notweight cases

) Sort Cases... & Gender @ Weight cases by
Sort Variables... ﬁ Pass_notpass — Frequency Yariable:
FEl Transpose... m [ frequency
Merge Files k
= Restructure...
EE1 Aggregate...
Orthogonal Design b Current Status: Do not weight cases
T Copy Dataset (L Ok J _Paste || Reset || cancel| Help |
E splitFile... ' ' ' ' '

FE Select Cases...
3'& Weight Cases..
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m Analyze DirectMarketing Graphs

Utilities  Add-ons  Window Help

L e RS ESE [ TQ® %
Descriptive Statistics 3 [E5] Frequencies... =
Visible: 3 of
TELES D Descriptives...
Compare Means (2
e & Explore... Ar var var var var var var var var var
General Linear Model (2
- % Crosstabs...
Generalized Linear Models » _
Ratio...
Mixed Models 3 -
Correlate 3 I8 £-P Plots.
Regression (2 Bl 00 Piots..
Loglinear 3 @ Crosstabs % " " " "
Meural Networks (2 L
; Rowis):
Classify 3 P ;ﬁtc::znd M #3 Crosstabs: Statistics *
Dimension Reduction » eauency E ‘ . ‘ Statisti ] .
Scale N | | [ ] [ Ch 1 [C] correlations
Monparametric Tests 3 Column(s): m Mominal Ordinal
Faorecasting 3 E ‘ & Pass_notpass W [] Contingency coefficient [[] Gamma
Survival 3 | | [T Phi and Cramer's V [] Somers'd
Multiple Response » Layer 1 of 1 [[] Lambda [] Kendall's tau-b
Missing Value Analysis... [T Uncertainty coefficient [T Kendall's tau-c
Previous Mext
Multiple Imputation rMominal by Interval E Kappa
Complex Samples r - ] Eta ] Risk
Quality Control 3 B McNemar
ROC Curve...
[] Cochran's and Mantel-Haenszel statistics

[ Display clustered bar charts
[] Suppress tables

Bl Display layer variables in table layers

| Lok J{ paste ][ geset |{ cancet]_rep |

Test common odds ratio equals:

1

e

i @ Crosstabs

7 e g - [ gatotes |
Cells...
Column(s):
el —
Layer 1 of1
Previous Next
-

[] Display clustered bar charts
[] Suppress tables

[ Display layer variables in table layers

@ Crosstabs: Cell Display

rCounts

¥ Expected

[ Hide small counts

| rz-test

[] Compare column proportions
. Adjust p-values (Bonferroni method)

Less than |5
rPercentages rResiduals
[Tl Row [] Unstandardized
7] Column [] standardized
[7] Total [] Adjusted standardized

~Noninteger Weights
® Round cell counts
© Truncate cell counts
© No adjustments

© Round case weights
© Truncate case weights

((contnve _cance J{_telp |

Stat 328 (SPSS- T
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= Crosstabs

Case Processing Summary

Cases
YWalid Missing Total
M Fercent M Fercent M Percent
Gender* Pass_notpass a0 100.0% 1] 0.0% a0 100.0%
Gender * Pass_notpass Crosstabulation
Pass_notpass
pass Mot pass Total

Gender Males Count 12 3 15

Expected Count 12.5 245 15.0

Females Count 13 2 15

Expected Count 12.5 245 15.0
Total Count 25 ] a0

Expected Count 25.0 50 30.0

Chi-Square Tests
Asymp. Sig. Exact Sig. (2- Exact Sig. (1-
Yalue df (2-sided) sided) sided)

Pearson Chi-Square 2408 1 624
Continuity Correction® 000 1 1.000
Likelihood Ratio 24 1 623
Fisher's Exact Test 1.000 400
Linear-by-Linear 232 1 G630
Association
M ofValid Cases 30

a. 2 cells (50.0%) have expected count less than &. The minimum expected count is 2.50.

h. Computed only for a 2x2 table

Stat 328 (SPSS - T
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Q3: We have marks of 14 students

73 45 32 85

1. Recode the students' marks to be successful (if the mark is> = 60) and be a failure (if Mark <

60)?

11 |Uatasety] - |6 SF5s STATISTICS Uata Eamor

98 78 82 87 60 25 64 72

12 90

View Data Transform 15nalyze Direct Marketing  Graphs Utilities Add-ons Window Help

i i E E Compute Variable... = 52; % {@ ‘ _l_%

=il - HH ([
_— Count Values within Cases... B = A
7|— Shift Values...

marks Recode into Same Variables... — @ Recode into Different Variables w
73.0(

E Becode into Different Variables... 2 N ic Variable - Output Variable:
1 4500 T umeric Variable -= Qutput Variable: [Output Variable
B utomatic Recode...
1] 320 &l A ‘marks—>ma:k51 Name: 4
] 850 fb2 visual Binning. .. |marks1 |
] 08.0 [& Optimal Binning... Label-
7 78.0 Prepare Data for Modeling » | |
7 82 ool B RankCases...
f 87.000 [E Date and Time Wizard...

Create Time Series...

_ 230 @E Replace Missing Values...

_ 64.0 @ Random Number Generators...
= 720 B Run Pending Transforms Ctri+G
i 12.0

90.00

Old and New Values...

6

‘ (optional case selection condition)

i",a Recode into Different Variables: Old and Mew Values

Range, LOWEST through value:

Range, value through HIGHEST:

All athervalues

OK Faszie | Reset || Cancel He_lE

Cld Walue MNew Yalue
@ value: ’7@ Value: |F
ool ==y
@) gystem-mizsing @ Copy old value(s
System- or user-missing
@® Range: Old —= MNew:
B | 60 thru 100 —= 'S’
through
59 |

[& Output variables are strings

(cote _care )t

Width:

B Convert numeric strings to numbers (5-=

Stat 328 (SPSS- T
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File Edit WView Data Transform Analyze Direct Marketing Grag

SHe M e~ Bz |
|

|4:
marks | marks1 | var | var |
1 73.00 S
4500 F
3200 F
4 wsws i
98.00 S
| & | 78.00 8
8200 S
87.00 S
s soos
2500 F
1 soos
72.00 S
12.00 F
20.00 8
T
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statictice Mata Editor

n

-

1@ |

2. How many successful students?

ROC Curve...

= Frequencies

[DataSetl]
Statistics
marks1
M Walid 14
Missing
marks1
Cumulative
Frequency | Percent | VWalid Percent Fercent
Valid F 4 286 286 286
IS 10 71.4 71.4 100.0
Total 14 100.0 100.0

Analyze  Direct Marketing Graphs  Ulilities Add-ons  Window Help
Reports W= 4 Q@ %5
Descriptive Statistics } | [ Frequendies.. = Y
s 3 Egescrip‘[ives...
Compare Means 2 %g}{plore... var || var var || " var ||
General Linear Model 3
- @ Crosstabs...
Generalized Linear Models
[ Ratio...
Mixed Models 2 -
Correlate 3 [l £ Plots...
Regression 2 Egﬂ S
Loglinear 2 .
Meural Networks 2 "a Frequencies i
Classify v Variable(s):
Dimension Reduction 3 & marks |ﬁ marks _
Monparametric Tests 2
Forecasting 2
Sunvival k
Multiple Response 2
Missing Value Analysis...
Multiple Imputation 2 Fi Display frequency tables
Complex Samples [ 2
= [ ok | Paste || Reset || cancel|[ Heip |
Cality Control 2

Stat 328 (SPSS- T
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Q1: For a sample of 10 fruits from thirteen-year-old acidless orange trees, the fruit shape (determined

as a diameter divided by height ) was measured [ Shaheen and Hamouda (8419b)]:

1.066 1.084 1.076 1.051 1.059 1.020 1.035 1.052 1.046 0.976

Assuming that fruit shapes are approximately normally distributed, find and interpret a 90%
confidence interval for the average fruit shape.

To use the T- test, we need to make sure that the population follows a normal distribution:

H,: the population follows a normal distribution

Vs

H,:the population does not follow a normal distribution

we find the question said that the population follows a normal distribution, so is not

necessary to make this test.

Now, 90% Confidence interval of the mean can be found in two ways :

1) The first method:

1taSet(] - IBM SPSS Statistics Data Fitor

w  Data Transform  Analyze DiJectMarketmg Graphs  Utilities  Add-ons  Window

Help

! Reports » T B S T (4] A
= g bk i SAF \-@ ARG
= Descriptive Statistics b = B e ad
Tables + |E
mesure var CompareMeans 2 P[] Means.. [ v | va | var [ va [ v | var [ var [ v
i |
1EZ§ General Linear Model 3 ﬁ One-Sample T Test... 3
: Generalized Linear Models ¥\ “ 0 jependent Samples T Test. .
1.076 Mixed Madels 3
1051 ] paired-Samples T Test..
: Correlate 3 T —
ne-Way .
1.059 Regression 3 —
1.020 Loglinear »
1E:j Neural Networks 3 - - - -
. =] T e
Classify 3 @ One-Sample TTes x
1.046 Di ion Reducti 3 3
o765 Dimension Reduction TestVariable(s): Options... J 13 One-Sample T Test: Options GX }
Scale + | & mesure 4 B
Nonparametric Tests » Liw Confidence Interval Percentage % I
Forecasting L MissingValues———————
Spki b ® Exclude cases analysis by analysis
T B ERETETER b © Exclude cases listwise
Missing Value Analysis...
Multiple Imputation 3 TestValue EI 7 [continue| cancel |[ ke |
Ci lex S I 13
ompiex samples g [ ok |[ Paste || Reset |[cancel|[ Help |
Quality Control » |
ROC Curve...
stat328 (sPsS) 18




=+ T-Test

[DatasSetl]
L — 5
One-Saniple Statistics SE(x) = =
rror
M Mean Std. Deviation Mean
Mmesure 10 1.04650 031035 008814 I
One-Sample Test
TestValue=10 |
90% Confidence Interval ofthe
Mean Difference
t df Sig. (2-tailed) Difference Lower Upper
mesure 106.632 9 .ooo 1.046500 1.02851 1.06445
x—qig
T=—= p-value
! sfn 2
[iBM S
2) The second method:
DataSetl] - IBM 5PS5 Statistics Nata Fditor —
View Data Transform Analyze [OirectMarketing Graphs Utilities Add-ons Window Help
= [F Reports 3 [ : e D= e
& M = - TY Y
Descriptive Statistics 2 » | [F] Frequencies... -
Wisible: 1 pf1 Vi
|— Taples * | [ Descriptives.. | se 2
var Compare Means 3 A, Explore.. 3 H var ” var || var || var || var H var || var H var ” var Vi
1.066 General Linear Model »
- 3H Crosstabs...
1.084 Generalized Linear Models »
1076 ' [E Ratio
- Mixed Models 4
1.051 Correlate b Bl PP Plots.. it helps in the calculation of
1.059 EesEsnn N EE oaPiots.. the confidence interval and
1.020 find the statistical measures
Loglinear >
1.035 Neural Metworks 3
1.052
1046 Classily ' Dependent List
976 Dimension Reduction 4 & mesure
Scale » g =) 7(plore: Sttitics _ X
Monparametric Tests > o
Factor List: [+ Descriptives
Forecasting » =
: Confidence Interval for Mean %
Sumvival r - -
Multiple Response » E f-esumatars
. Outliers
Missing Value Analysis... LaiE (reEs - )
["] Percentiles
Multiple Imputation
D
Complex Samples » { SR _ ‘ ¢ [continue [ cancel |[ Hep |
Quality Coniral » | " [ @EBoth O statistics O Plots
=
AN s [ ok | Paste | Reset |[cancel|[ Hep |
Sstat328(spss) 19




Dependent List: -
= Statistics...
4 mesure —
>
Options...
Factor List:
B Bootstrap... |
up
Label Cases by

Dizplay
@ Both @ Statistics © Plots

[ OK ] Ea.ste ][ Bes.et ][Cancel]-[ Help ]

Helps in the normality test

Case Processing Summary

Cases
Walid Missing Total
M Percent M Percent M Percent
mesLre 10 100.0% 0 0.0% 10 100.0%
Descriptives
Statistic | Std. Error
mesure  Mean 1.04650 009814
90% Confidence Interval Lower Bound | 1.02851
far Mean UpperBound | 1.06449
5% Trimmed Mean 1.04833
Median 1.051560
Wariance .om
Std. Deviation 031035
Minimum 976
Maximum 1.084
Range 108
Interquartile Range 037
Skewness -1.313- 687
Kurtosis 2.276 1.334
Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
mesLre 194 10 .200 807 10 260

* This is a lower bound of the true significance.

a. Lilliefors Significance Correction

| "@ Explore: Plots

Boxplots

© Dependents together
@ Mone

[ Normality plots with tests

Spreadvs Level with Levene Test

Descriptive
[7] stem-and-leaf
[ Histogram

[Conﬂnue] Cancel][ Help ]

p-value >0.1=a

so , we accept HO: the population follows a normal distribution

IO SO0 Ctatictine Dramnrcario ro
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Q2: The phosphorus content was measured for independent samples of skim and whole:

Whole | 94.95 | 95.15 | 94.85 | 94.55 | 94.55 | 93.40 | 95.05 | 94.35 | 94.70 | 94.90

Skim | 91.25 | 91.80 | 91.50 | 91.65 | 91.15 | 90.25 | 91.90 | 91.25 | 91.65 | 91.00

Assuming normal populations with equal variance

a) Test whether the average phosphorus content of skim milk is less than the average phosphorus

content of whole milk . Use a=0.01
b) Find and interpret a 99% confidence interval for the difference in average phosphorus contents
of whole and skim milk .

to use the T- test for two sample, we need to make sure that
1) The independence of the two samples:
It is very clear that there is no correlation between the values of the two samples.

2) The populations follow a normal distribution

ﬁuse the T- test for two sample, we need to make sure that : \

1) The independence of the two samples:

It is very clear that there is no correlation between the values of the two samples.

2) The populations follow a normal distribution

H,: the population follows a normal distribution
Vs H;:the population does not follow a normal distribution

However, we find the question said that the populations follows a normal distribution, so is not

\\ necessary to make this test. /

a) Ho: Uskim — Bwhote =0 Vs  Hy:Ugpim — Bwhote <0 ata =0.01
b) 99 % Confidence interval of  Usiim — Hwhole

Stat328 (sPss) 21




CATISTICE LV3ta eqitor

Analyze DirectMarketing Graphs Utilities Add-ons Window Help
Reports 3 E‘Ei : e A [Aa] % A
A e B 4 0%
4 Descriptive Statistics 4 -
| Tables 4 #2 Independent-Samples T Test: Options X [ |Vi5ible: 13of
H Compare Means » Means... pe before after ?rg
G i Hodal . K w Confidence Interval Percentage: % var
SR EE I L | [ one-sample T Test..
| i i Vhole Missing Value
EETEE T LTEIIES [ Independent-Samples T Test..
I Mixed Models [ Vhole @ Exclude cases analysis by analysis
- ralreg-sampies | 1est..
| Correlate b ‘ E— s L\;hole Exclude cases listwise L
- One-Way ANOVA...
I Regression 3 - hole i -
fE=s . FE——— S R e s | [Conﬁnue” Cancel ” Help ]
b Loglinear » [0 @ . de ec T Tes b
l 0{{ - o T A LU A AT e I ATA =
= e ‘ TestVariable(s): @ Define Groups *
t Classify » 104 —§ TELEE .
| < b : H
|  DimensionReducion  » [0.0 @0 GeAder measured @ Use specified values Doy e
. = ol &b level_edu B S .
Scale 4 ‘ & Exp - H = I_(ﬁme
t Nonparametric Tests » 100 | ¢ salay L Group 2: |1 W.mle -
) || ¢ fruit_shape —
Forecasting 3 1 = - .
) | | & before © Cut point: Hy foim — Moonote <0
Survival (2 | & |-
= after : i -
Grouping Variable: [ = ‘| Hy:popim < Pwhot
Multiple Response 3 X = Conﬂnue” Cancel ” Help Ll IS
= ﬁy [Typez 1) | | '
Missing Value Analysis... I ~
f MumberOfTask - [geﬁne Groups...]
Multiple Imputation
Complex Samples 3 [ Ok ”Eﬂsf& ”E%E‘HC&"CE‘” Help ]
% T-Test Group Statistics
Std. Error This for test :
Type I Mean Std. Deviation Mean . ) R R
Ho: Oote = Fsiim V5 My Oupate # Oim
measured  skim 10 | 91.3400 48293 15272 Trbete =7 ST Tl T
Whole 10 94 6450 50302 15907 p—value =0.924> a=0.01. So,we Accept Hy
However, it is given in question
Infiependent Samples Test Mskim — Hwhole
Levene's Test for Equality of / —l
“ariances t-test for Equality of Means
99% Confidence Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper
measured  Equal variances 009 924 § -14.988- 18 .0o0 -3.30500- 22081 -3.934973- -2.67027-
assumed
Equal variances not -14.988- 17.870 .0o0 -3.30500- 22081 -3.934985- -2.67015-
assumed
Stat328 (SPSS) 22




Std. Error
Jfiation Mean
48293 A8272
50302 16907

This for test :

2

P value

:
Hy @ ot = Teloim

0.924 >

Vs Hyopu, #

0.01 .

Howewer, it is given in question

- |
T ekim

So,we Accept Hﬂ

Infependent Samples Test Psgim — Mwhole
“est for Equality of ]
ariances t-test for Equality of Means
989% Confidence Interval of the
Test stat. Mean Std. Error Difference
Sig. 1 df Sig. (2-tailed) Difference Difference Lower pper
19 824 B-14.988- 18 .0oo -3.30500- 22081 -3.934973- -2.67027-
-14.988- 17.8970 .0oo -3.304800- 22081 -3.93985- -2.67015-
Stat328(SPSS) 23




Q3: A firm wishes to compare four programs for training workers to perform a certain manual task.

Twenty new employees are randomly assigned to the training programs, with 5 in each program. At

the end of the training period, a test is conducted to see how quickly trainees can perform the task. The

number of times the task is performed per minute is recorded for each trainee, with the following

results (o =0.05)

Observation

Programs 1

Programs 2

Programs 3

Programs 4

1

9

10

12

9

2

12

6

14

8

3

14

9

11

11

4

11

9

13

7

5

13

10

11

8

MNumberOfTask H TypesOfProgram "
9.00 programs1
12.00
14.00
11.00
13.00
10.00
6.00 programs2

(8]

programs

SHM e~ BhA i HE BLS
Name || Type H Width || Decimals H Label ||

NumberOfT...  Numeric § 2
TypesOfPro... Numeric 8 2

i Q% “6
Align H

= Right

= Right

[

programs

=

Measure H Role
& Scale “ Input
&> Nominal “ Input

Missing || Columns H
MNone None 12
{1.00. progr... None 14

programs1 | Values H

o

programs1

@

programs2

~

aleo||nff=

=

9.00 programs2
9 9.00
10 10.00
" 12.00
12 14.00
13 11.00
14 13.00
15 11.00
16 9.00
17 5.00
18 11.00
19 7.00
20 8.00

programs2 [l

programs2

3 ‘ Data View I Variable \ﬁew‘l
programs:

programs3 I =]

programs3

programs3

programs3

programs4

programsé4

programs4

programs4 [

programs4

Data View || vanaume view

|

to use the one way ANOVA- test, we need to make sure that :
1) The independence of the four samples:
It is very clear that there is no correlation between the values of the four samples .

2) The populations follow a normal distribution :
H,: The data is normally distributed Vs H;: The data does not normally distributed

3) homogeneity variance : using Levene's Test for Equality of Variances.

.2 — ~2 — ~2 — A2
Hy: 0program 1= 0-program 2 0-program 3= 0program 4
i.e.the variance of each sample are equal
Vs H,: The variances are not all equal
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1 Analyze Direct Marketing

Graphs

LUtilities

Add-ons

Window Help

Reporis

m%g Y "

[4]

| Descriptive Statistics * & Frequencies...
- Visible: 13 of 13 Variables
— TELkE b ‘ [&] Descriptives...
e Compare Means Y 7B expiore.. asured Type before after X y NumberOfTas TypesOfProg 5 .
| General Linear Model » k am
th 6 Crosstabs... 94.95 Whale 148.00 78.00 6.00 125.00 900  programs1
Generalized Linear Models »
th ; [ Ratio... 95.15 Whaole 154.00 133.00 6.00 115.00 12.00  programs1
Mixed Models 3
th e , |2 P-P Plots.. 94.85 Whole 107.00 80.00 6.00 130.00 14.00  programs1
orrelate -
th - 94 .55 Whole 119.00 70.00 4.00 160.00 11.00 rograms 1
Regression y | EdooPiots.. prog
\a = Uuy e 04 EE Wilhnls N7 nan 70 nn . 2nn 240 An 4200 ranrampd |
Loglinear L= — |
1a = 60.00 ore x | B Explore: Plots XL
a MNeural Networks 3 bo 00
a Classify 3 40700 _ %;)endent List Statistics.. | | Boxplots Descriptive
. . ' - Ex = NumberOfTask — I
a Dimension Reduction * hooo ? sa?ary Plots.. | @ Factor levels together | | [[] Stem-and-leaf
a Scale 3 E0.00 f fruit_shape Options.. | © Dependents together || Histogram
Monparametric Tests 3 & measured Factor List . © None
Forecasting s &5 Type &> TypesOfProgram R | " To test whether sample dat:
) & before &N : is normally distributed
Surival 3
& after rSpreadvs Level with Levene Test |
Multiple Response 3 £ Label Cases by: |
Missing Value Analysis... &y - Nong To determine whether or not the
® Power estimation g ari
Multiple Imputation Display P groups have equal variances.
- 5 ’V © Transformed Power [Matural log -
omplex Samples { Both © statistics © Plot
e © Untransformed
Quality Control 3
OK Past Reset || Cancel Hel
[ roc cune [ ” aste ” = ” & ” E ] [Conﬁnue” Cancel ” Help W
_ Hypotheses :
Kolmaogorov-Smirnov? Shapiro-Wilk Hy: The data is normally distributed
TypesOfProgram | Statistic of Sig. Statistic df Sig. Vs o
NUMbErOTTask  programsi TH 5 200 979 5 928 _ HyThe data doesnot normally distributed
programs? 348 5 047 778 5 054 Decision :
programs3 221 5 2007 802 5 421 p-value > 0.05
programs4 254 ) 200 914 ) 492 .
— - We not reject the null hypothesis the data is normally distnbuted
* This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Testof H ily of Vari
e omogenei ariance
| geneity | Hypotheses :
Levene r 2 — g — g2 3
Statistic dft df2 Sig Ho'Oprogran 1 = Oprogram2 = Oprogram3 = Tprograns
- i.e.the variance of eacl mple are equal
MumberOfTask  Based on Mean 190 3 16 .02 vs #, The variances are not all equal
Eased on Median 67 3 16 917 .
Based on Median and ART 3 14.311 al7 Decision :
with adjusted df p-value = 0.05
Based on trimmed mean R 3 16 a0 we fail to reject the null hypothesis.
L} PPN PR T b P

Now, the goal of the question:

Hy: Hprogram1 = Hprogram 2 = Hprogram 3 = Hprogram 4

1.e. treatments are equally effective

Vs

H,: The means are not all equal
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statistics Data Editor

Analyze | DirectMarketing Graphs  Utilities  Add-ons  Window  Help
Reports 3 @ ‘ %
= Descriptive Statistics L4
Tﬁ)les b
e Compare Means * | 2 Means.. pe before after b y Mumber
- k
| seneral Linear Model 1.3 E3] One-s le T Test
h Generalized Linear Models F . resamPE e \Whole 148.00 78.00 6.00 125.00
Z FEY
h Uied Hodele , TEEIETISL SITLAE L H Whole 154.00 133.00 6.00 115.00
h Co_rrelate . Eaired—Samples TTest.. Whole 107.00 80.00 6.00 130.00
h - ) gne-WayANDVA.. Whole 115.00 70.00 4.00 160.00
Regression » —— —1— —
a [URALY 1.Ub -
) o )
Loaglinear 3 One-Way ANOVA x
a = 50.00 1.02 0140 & Y
Meural Networks 3
a T B0.00 1.04 95.05 Dependent List:
ay  Classl " ho.oo 1.05 9435 |G EXP = & NumberOfTask
5 Dimension Reduction * hooo 105 94.70 gsalaw
. - - fruit_shape
a Scale * F0.00 98 94.90 | & measured @
Monparametric Tests 3 9125 | & Type
Forecasting 3 91 80 :g@ before
= ' 91.50 g :ﬂe’ Factor:
Multiple Response > —
= e = :?2 &y ~| | * | & TypesOProgram |
Missing Value Analysis... .
Multiple Imputation 3 90.25 m@@uw
1p! P
If we reject Ho in Analysis of Variance (ANOVA one way-test) we
¥ . need to look at the multiple comparisons output by use the appropriate
@ One-Way ANOVA: Post Hoc Multiple Comparisons post hoc procedure (LSD) to determine whether unique p:}:'rwisc
COmMpansons arc signi icant.
@ One-Way ANOVA # rEquaI Variances Assumed——— —
SprET [¥iLs0i [ 8-h-K [7] waller-Duncan | ——
& B & é NumheﬁaSK || Bonferroni [T] Tukey Type WType |l Error Ratio: 100 ims2
& salary [ sidak ] Tukeys-b [] Dunnett 1ms2
g :rnu!;::rzze Optio [7] Scheffe [7] Duncan Control Category : [Last = || ims2
& Tyne Boolstiap... [FIREGWF [ Hochberg's GT2 | Test ams2
& before [IREGWQ [ Gabriel (@ 2-sided @ = Control © > Control ‘ ims3
ﬁ after ;msi
x Factor: Equal Variances Mot Assumed | 3
= « ’—| q al‘l‘lS
&y ahiymes OO ’VD Tamhane'sT2 [ | Dunnetts T3 [ Games-Howell || Dunnetts C ‘ ims3
(Lox J(paste ] _Reset | cancel ]| 1o ] b3
Significance level: ;mstl
(contnue) _cancel | [_tiep ] =
U - - - SV |, |- |
ANOVA
MumberQfTask
Sum of
Squares df Mean Square F Sig. p-value < 0.05 | than we reject HO
Between Groups 54850 3 18317 7.045 003
Within Groups 41 600 16 2600 a —_— —_— —_—
Total 96.550 19 HO- Hprogram1 = Hprogramz2 = Hprogram3 = Hprogram 4
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Post Hoc Tests

DependentVariable: MumhberOfTask

Multiple Comparisons

LSD
~ Mean 95% Confidence Interval
Difference (-

i TypesOfProgram ()} TypesOfProgram J) St Error Lower Bound | Upper Bound

programs programs2 3.00000 1.01830 83a1 516149
programs3 -.40000- 1.01880 -2 5615- 17619
programs4 3.20000 | 1.01980 1.0381 53619

programs2 programs1 -3.00000- | 1.01980 -51615- -.8381-
programs3 -3.40000-" | 1.01980 -5.56185- -1.2381-
programs4 .20000 1.01880 -1.96185- 23619

programs3 programs1 40000 | 1.01980 -1.761%9- 2.5619
programs2 3.40000 | 1.01980 1.2381 55619
programs4 3.60000° | 1.01980 1.4381 57619

programs4 programs -3.20000- 1.01830 -5.3618- -1.0381-
programs?2 -.20000- 1.01880 -2 3615- 1.59619
programs3 -3.60000- | 1.01980 -h.76159- -1.4381-

* The mean difference is significant atthe 0.05 level.

1) HD: “pragram 1= #program 2 vs Hl: uprogram 1 ¥ #program 2 at a

as P —value = .01 < .05, then we reject Hy.

2) HO: l‘program 1 #program 3 vs Hl: #program 1 ¥+ #program 3 ata

as P — value = .7 > .05, then we except H,.

3) Ho: Mprogram1 = Hprograma VS Hy: Hprogram1 ¥ HUprograma At @

as P — value = .006 < .05, then we reject H,,.

.05

.05

=.05

4) H0: ”program 2= “proyram 3 VS leuprogram 2 * ”program 3 at a = .05

as P — value = .004 < .05, then we reject H,.

5) Hy: Hprogram 2 = Hprograma VS Hy: Hprogram2 ¥ Mprogram4 At @

as P — value = .847 > .05, then we except H,,.

6) HO: #program 3= luprogram 4 vs HI: “pro_qram.‘s +* ”pro_qramG at a

as P — value = .003 < .05, then we reject Hy.

=.05

.05
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Q4: In a study of a surgical procedure used to decrease the amount of food that person can eat. A sample of
10 persons measures their weights before and after one year of the surgery, we obtain the following data:

Before surgery (X) | 148 | 154 107 119 (102 | 137 |122 | 140 |140 | 117

After surgery (Y) 78 133 80 70 70 63 81 60 85 120

We assume that the data comes from normal distribution. Find :

1- 99% confidence interval for uD, where uD is the difference in the average weight before and after
surgery.

2- Test whether the data provide sufficient evidence to indicate a difference in the average weight before
and after surgery. (up = 0 versus up # 0) (0 =0.01)

G *Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

SHEH e~ BHLA B EBLE 7109 %

| nName | type | wicth | Decimais | Label | vawes | wmissing | cowmns | Align | measure | Roe
Before Numeric 8 2 None None 8 = Right & Scale ™ Input
After Numeric 8 2 None None 8 = Rignt  Input

o0 ||~ ||o ||en || & ffeo ([ |(=

Data View § Variable View |
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Q *Untitled [DataSet0] - IBM SPSS Statistics Data Editor

File Edit View Data

Transform  Analyze Direc

SrEe M =~ &
| |

| Before || After || var
1 148.00 78.00
2 154 00 133.00
E 107 00 80.00
4 119.00 70.00
5 102.00 70.00
6 137.00 63.00
7 122.00 81.00
8 140.00 60.00
9 140.00 85.00
10 117.00 120.00

To use the Paired-Samples T-Test, we need to make sure that the population follows a normal distribution:

H,: the population follows a normal distribution

Vs

H;:the population does not follow a normal distribution

However, we find the question said that the population follows a normal distribution, so is

not necessary to make this test

Stat 328 (SPSS)
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tistics Lata editor

'm  Analyze DirectMarketing Graphs Utilities Add-ons  Window Help
] Reports » " M., B [A] M
N =S B[00 %
o Descriptive Statistics 2 b [ Frequencies... =

Tables " | [&] Descriptives..
2r Compare Means » A’ Explore... 3 |_V&1r " var " var " var " var " var " var " var " var
8.4 General Linear Model »

@ Crosstabs...
33.4 Generalized Linear Models »
) [Z] Ratio...
30.Q Mixed Models 4
0.0 Caorrelate 3 Il -7 Plots..
naq Regression » i a0 Piots...
3.4 Loglinear » | & explore 3% 8 Explore: Plots X
3.0 Neural Networks 3 4
304 Classify » ZERETOETILEE Statistics... [Borplot Descripiive
: ) ) & Before [7] Stem-and-leaf
35.4 Dimension Reduction » -» [ Plots... ]5
04 Scale N —_— © Dependents together [T] Histogram
) i Lupﬁons___ © None
Monparametric Tests 3 Factor List:
_ -

Forecasting 3 > [« Mormality plots with tests 6

Sunival s rSpreadvs Level with Levene |est

Multiple Response 4 Label Cases by: ® None

Missing Value Analysis... © Power estimation

Multiple Imputation Display © Transformed Powe atural log hd

Complex Samples 4 ’7@ Both © Statistics © Plots © Untransformed

Quality Control 4

[ roc curve... 8 [Lok J| paste ”Resei]w[ Help | 7 wm Help
Tests of Normality
Kaolmogorov-Smirnoy® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Before 83 10 .200 946 10 620
After 283 10 022 825 10 028
* This is a lower bound ofthe true significance.
. o . -value >0.01, Accept HO
a. Lilliefors Significance Correction P ! P
stat 328 (sPss) 3§




Now, 99 % Confidence interval for pD and test u; = 0 versus up +# 0 :

stics Data Fditor

1 Analyze DirectMarketing Graphs Utilities Add-ons  Window

Help

Reports 3 ¥ 5 W === e A
A w BoE aa 9
_ Descriptive Statistics 3 -
| Tables 5 |visible: 9 of g Var
1e| Compare Means * | [ Means.. pe || before || after || var || var || var || var || var || var
el GeMNEE Lined Model " | B one-sample T Test... [Vhole 148.00 78.00
el i V hole 154.00 133.00
BeTEEEEl LTI P Independent-Samples T Test...
el Wixed Models » Vhole 107.00 80.00
- E Paired-Samples T Test.
el Correlate 3 Vhole 119.00 70.00
- One-Way ANOVA...
st{  Regression | bl Oneway hole  102.00 70.00
. el 440 U0 1.UE] Y4 500 WNoe! T gy |
st Loglinear roH07 @ ri x|
st Neural Networks (3 0“. ) H @ Paired-Samples T Test: Options *
il
st Classify » 0 Paired Variables: H
| — X X Confidence Interval Percentage: %
st Dimension Reduction » O & before Pair |Var|ab|e1 |Var|ab|e2 | ]
s Scale v j07 | atter ; & Ibefore] & [after Missing Value
Nonparametric Tests b “_ ® Exclude cases analysis by analysis
Forecasting v |1 © Exclude cases listwise
i
St P [Contnue] Cancel ” Help ]
Multiple Response 3 H
Missing Value Analysis...
-
Multiple Imputation 3
Complex Samples 3
Quality Control 3
[ ok | Paste |[ Reset |[cancel][ Hep |
ROC Curve...
‘ skim
*® T-Test
[DataSetd]
Paired Samples Statistics
Std. Error
Mean M Std. Deviation Wean
Pair1  hefore | 128.6000 10 17.62700 557415
after 24.0000 10 23.96293 TETTTE
Paired Samples Correlations
M Caorrelation Sig.
Fair1  before & after 10 233 A7 -
Teststatistic : T = .: —
55?‘. n
Paired Samples Test l |degree of freedom:n-1=5 |
Faired Differences
_ } 99% Confidence Interval of the p—value=0 < a=0.01
D 5Dy Difference i
Std. Error 1 So ,we Reject Hy
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
FPair1  before- after | 44.60000 26.23484 8.29618 17.63877 71.56123 5.376 I| 9 .00o
Stat 328 (SPSS) 36




Q5: Ten Corvettes between 1 and 6 years old were randomly selected from last year’s sales records in
Virginia Beach, Virginia. The following data were obtained, where x denotes age, in years, and y denotes
sales price, in hundreds of dollars.

X 6 6 6 4 2 5 4 5 1 2
y 125 115 | 130 160 219 150 190 163 | 260 | 260

a) Compute and interpret the linear correlation coefficient, r.
b) Determine the regression equation for the data.
c) Compute and interpret the coefficient of determination, r?.

d) Obtain a point estimate for the mean sales price of all 4-year-old Corvettes.

Enter the age values (x) into one variable and the corresponding sales price values (y) into another variable

(see figure, below).

@ “Untitled [DataSet0] - IBM SPSS Statistics Data Editor
File Edit VWiew Data Transform Analyze DirectMarketing Graphs Ufilities Add-ons Window Help

ey M HEY BO 0% %

| Name || Type ” Width || Decimals || Label || Values ” Missing ” Columns || Align ” Measure || Role
X Numeric 8 2 None None 8 = Right & scale ™ Input
Vi Numeric 8 2 None None 8 = Right & Scale “ Input

f P2 | PG| PO (S

!

Data View § Variable View I

|1BM SPSS Statistics Processor is ready
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@ *Untitled1 [DataSet(] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analyze Direct Marketing

=11 -~ B =R
|

[ x | v [ wvar | var
i 6.00 125.00
2 6.00 115.00
3 6.00 130.00
4 4.00 160.00
5 2.00 219.00
6 5.00 150.00
7 4.00 190.00
8 5.00 163.00
9 1.00 260.00
10 2.00 260.00
11
12 'ﬂ
13
[ ——————————
Data View

a) Select Analyze =2 Correlate = Bivariate... (see figure, below).

tistire Mata Frlitar

'm  Analyze Direct Marketing Graphs Utilities Add-ons  Window  Help

s Reports 3 e 53 [A] % ‘ %
_ | Descriptive Statistics > == e ] ad
] Tables »
: Compare Means kP Ar || var ” o - 1
5.0 General Linear Model » @ givariate Corrlations L
164 Generalized Linear Models # Variables: 4 L
10.0 Mixed Models r (& x m i
304 Correlate 2 F Bivariate... 3 &y @ i
9.4 Regression 4 Partial... L
0.0 Loglinear 3 3 Distances _ E |
n.d MNeural Networks 3 L
3.0 Classify r L
i0.Q Dimension Reduction 3 L
0.4 e 4 3 Correlation Coefiicients I
Nonparametric Tests s | Pearson | Kendall's tau-b [| Spearman 0
Forecasting 2 L
Survival b Test of Significance |
Multiple Response b [@ Two-tailed © One-tailed i
L LA Sl [/ Flag significant correlations i
Multiple Imputation 3 L
Complex Samples 3 E m[ wwww -
Quality Control > ' [ ' !
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= Correlations

[DataSetd]
Correlations
X Y
——
X Pearson Caorrelation 1 -.966- r=-0.968
Sig. (2-tailed) .00o0
I 10 10 | strong negative
Y Pearson Correlation - 968 1
Sig. (2-tailed) 000
I 10 10
** Correlation is significant atthe 0.01 level (2-
tailed).

The correlation coefficient is —0.968 which we can see that the relationship between x and y are negative
and strong.

Testing the Significance of the Correlation Coefficient :

Null Hypothesis: H;: p=0 Vs Alternate Hypothesis: H,: p #0

Null Hypothesis H,: The population correlation coefficient IS NOT significantly different from zero. There IS
NOT a significant linear relationship (correlation) between X and Y in the population.

Alternate Hypothesis H,: The population correlation coefficient is significantly different from zero. There is a
significant linear relationship (correlation) between X and Y, in the population.

p-value =0.00 <a =0.05.5s0, we reject Hy: p =0 .

Stat 328 (Spss) 39




b, c and d)

«d1 [DataSetD] - IBM SPSS Statistics Data Editor
t View Data Transform Analyze DirectMarketing Graphs Ulilities Add-ons Window Help

ﬂﬁ?_.;ﬂ@"! Bl H F 19 W %6

Y ” var " var ” var || Var " var ” var " var || var ” var "

6.00 12500
6.00 115.00
6.00 130.00  § Since we eventually want to predict the price of 4-year-old Corvettes, enter the

4.00 160.00 f number “4” in the “x” variable column of the data window after the last row. Enter a
i-gg f;ﬁ-gg . for the corresponding *“y” variable value (this lets SPSS know that we want a

400 190.00 prediction for this value and not to include the value in any other computations)

5.00 163.00
1.00 260.00
2.00 260.00

£

|

Ll

Select Analyze == Regression = Linear... (see figure).

Select “y” as the dependent variable and “x” as the independent variable. Click
“Statistics”, select “Estimates™ and “Confidence Intervals™ for the regression
coefficients, select “Model fit” to obtain r %, and click “Continue”. Click “Save...”,
select “Unstandardized™ predicted values and click “Continue”. Click “OK”.
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M SPSS Statistics Data Editor

& x

Selection Variable:
| | Rule...

Case Labels:

| |
WLS Weight:

:

Transform  Analyze Dj‘rect Marketing Graphs Utilities Add-ons  Window Help
T E 3 .
U = reepurts 4
Descriptive Statistics 3
Tables 3
:l Y Compare Means L :1§ " var " var || var
0 125.4 General Lingar Model >
0 115.Q Generalized Linear Models »
0 130.0Q Mixed Models >
0 160.Q Correlate 3
0 2194 Regression 2 b [E Automatic Linear Modeling...
0|  150.0=rpgumea 7\ [ inear.. 3
0 190.0
METEINELTES 4 |&8] Curve Estimation...
0 163.Q Classify L -~
Partial Least Squares...
0 260.0 Dimension Reduction 3
Binary Logistic...
0 2600  scale y | EBmayLog
0 Nonparametric Tests b ﬂ Multinomial Logistic...
Forecasting 3 E Ordinal...
Survival b Prabit...
Multiple Response 3 ﬂonlinear...
B3] Missing Value Analysis... [ weight Estimation...
Multiple Imputation 3 Eg—stage Least Squares...
Complex Samples g Optimal Scaling (CATREG)...
Q Linear Regression >
- Dependent: | Q Linear Regression: Statistics
&y | s |
~Black 1 of 1 = | Rearession Coefficients7 [&f Model fit
Save.. [ Esti
- stimates [7] R squared change
Previous ’ g : : o
m&] [¥:Confidence intervals | [_| Descriptives
independent(s): Flmiot.L et

i Level(%):

[7] Covariance matrix

[l Part and partial correlations

[C] Collinearity diagnostics

rResiduals

[ Durbin-Watson
[T Casewise diagnostics
@ Outliers outside: 3

@ All cases

standard deviations
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@ Linear Regressior : Save

rPredicted Values — rResiduals
y | var | var | wvar | var | var | var | Unstan [] Unstandardized
Linear Regression X || stanaaraizea ["] standardized
[T] Adjusted [7] studentized
Dependent: » -
| £y [] S.E. of mean predictions [C] Deleted
E [] Studentized deleted
rBlock 1 of 1
Save... rDistance rinfluence Statistics
- |
resious i [] Mahalanobis [] DfBeta(s)
i,gdepe”de”t(“]‘: W [ Cooks [ Standardized DfBeta(s)
X [] Leverage values [”] DfFit

£

Selection Variable:
| | Rule..

Case Labels:

WLS Weight:

Lok J paste || Reset ] Cancel [ riep |

["] Standardized DfFit

["] Covariance ratio

rPrediction Intervals

[] Mean [] Individual
Confidence Interval:

[1=]
(5]
Ed

rCoeflicient statistics
[C] Create coefficient statistics
@ Create a new dataset
Dataset name:
@ Write a new data file
File...

rExport model information to XML file

| | [Browse. |

[ Include the covariance matrix

[ continue | [ cancel || Heip |

(|
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% Regression

[DatasSetl]
Variables Entered/ Removed®
Wariables Variahles
Madel Entered Femaoved Method
1 i Enter
a. Dependent Variable: y
b, All requested variables entered.
coefficient of determination :
Model Summary” 2
r —
Adjusted R Std. Error of 0.937
Madel R F Square Square the Estimate
1 aEg® 8249 14.24653
a. Predictors: (Constant), x
h. Dependent Variable: vy
ANOVA®
Sum of
Madel Squares df Mean Square F Sig.
1 Fegression 24057.891 1 24057.891 118.533 .000°
Residual 1623.709 202.964
Total 25681.600
a. Dependent Variable: vy
h. Predictors: (Constant), x
Coofficiants™
Coefficients®
Standardized
Unstandardized Coefficients Coefficients 95.0% Confidence Interval for B
Madel B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) 291.602 11.433 25.506 .000 265.238 317.966
X -27.803- 2.563 - 968 | -10.887- .000 -33.813- -21.893-

a. Dependent Variable: y

Regression equation : y=291.602-27.903 x

Stat 328 (SPSS)
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-

X I y I PRE_1 | var | wvar | var

1 600 12500 124.18447
600  115.00 124 18447
600 13000 124 18447
400  160.00 179.99029
200  219.00 235 70612
[ & ] 500 15000 152 08738
400  190.00 179.99029
500  163.00 152 08738
9 | 100 26000 263 69903
10| 23579612

11 _ 179.99029

a point estimate for the mean sales price of all 4-year-old Corvettes
y = 17995029

T —

Results:

b) The regression equation : ¥ =sales price = 291.6019 - 27.9029 * age .
In other words, for increasing the age by one, the sales price decreasing by 27.9029,
while there is 291.6019 of Y does not depend on the age .

c)r?=0.9367
The coefficient of determination is 0.9368; therefore, about 93.68% of the variation in
the price data is explained by age. The regression equation appears to be very useful
for making predictions since the value of r? is close to 1.

d) The predicted sales price is 17999.0291 dollars ($17,999.029).

Stat 328 (SPSS) 4.4




R Programming

et

i

n

o

0s

oo

<8

- print("Hello World")
1] "Hello World"

3 w—y
[
e

)
> mot<-dato. frame(o- d=1), b=r

mean=-1, sd=1))

> mat 140 0 ook Loarwtio et s ey e s
Trw et} e v
] b [ ARt w e tn clhe 8w 8 puchagen (5 ] Lot e

0.68095071 2.62502002 0.2000328

L e e . Ll

-1.41886274 1.77124066 -0.3053134 e
-0.02606923 -0.02631055 ©.7104818 -

1
2
3
4 -9.43837086 1.61360146 ©.1967935
5
6

1.46786720 1.32386062 -1.9940575
©.61093695 3.40457075 -2.1482692

s MO Pl an, g
Moo GE 500 (TWI) w0 4 st it & 0]

- o011 ewle, teurpiems wily MLLI shrmriere Wil mwe

7 -0.46963148 2.15205057 -0.2698978 ey
B 0.17917047 1.46567625 -0.3944110 R N i At ragete v s akary}

9 1.67233978 2.60024381 -0.2677363 [ o

lo 0'78591m 3.31195551 0_”327” R{ :\W :;:: TR S WARETT L BITINAT 0 THANE @ 1NN 4 e




R-Part 1

#Mathematical functions :

Q1: Write the command and the result to calculate the following :

Log(17)=

N
W
Il

»

(5]

= W

> loglO(17)

[1] 1.230445

> log{l7,base=10)
[1] 1.230449

* LR

o]

T et [l bt [
[

LON e B

Ln(14)= V16 =
?_iD;kZ;i__ » 3grt(le)
[1] 2.639057 [1] 4
50\ _

(4) - |-4| =
> choosze (50, 4) > abs(-4)
[1] 230300 [1] 4
> I = |

r'(18),

> gamma (13)
[1] 3.556574e+14

» factorial (4)
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Q2: Let x=6 and y=2 find:

x+y , x-—Yy , XY , Xy z=xy-1

b
|
| I 3
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# Vector :

a+b
> a=c(l,2,3,3)
> b=c(6,7,3,98)
> a
[1] 1 2 3 3
> b
[1] 6 7 8 ©
> ath

[1] 7 & 11 12
> a-b

[1] -5 -5 -5 -&
> a*b

[1] & 14 249 27
» a/’/b

[1] 0.1l666667T O
= 2%a

[1] 2 4 & &

» b+l

[lj 7 8 5 10

, a—-b ,ab ,a+b, 22 , b+1

L2857143 0.3730000 0,3333333

Is() is a function in R that lists all the object in the working environment.

rm() deletes (removes) a variable from a workspace.
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# Matrices:

Q3: write the commends and results to find the determent of matrix and its inverse

1 7 2
w=12 7 2
4 0 2

% we-matriz(cil,2,4,7,7,0,2,2,2),nr=3) pal a sl 4K
> W Jﬂylﬂﬂﬂﬂx

[.11 [.2]1 [.3]
1,1 1 7 2
2,1 2 T 2
(3,1 4 0 2
> #inverse
> solve (W)

[.1] [.21] [-3]

[1,] -1.0000000 1.0000000 0.0000000

[2,] -0.2857143 0.4285714 -0.1428571

[3,]1 2.0000000 -2.0000000 0.5000000

> gdeterment 25 5 W . .

> det (w) T B

[1] -14 =J-;det

> #Trnspose:

> T (wW)
[1

[.2

[ Q-

B wd B

[ Y S

OR
> wWwa— chind(c(l,2,4),c(7,7,0),cl2,2,2))
> oW
[,11 [,2] [.23]
1 1 7T 2
[2 2 7 2
3, 4 0 2
|
OR
> we— rhind(c(l,7,2),c(2,7,2),c(49,0,2))
W
[,11 [.2] [,3]
[1.] 1 7 2
[2.] 2 2
[3,] 4 2
-1
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Q4:

1 9 8
T 6 3 =l 7 & 2| .
= ,B; v(‘=
4 [5 2.3 41 S5 5
(R0 L
(a) A*B
(b) Determinant of C

(c) Inverse of C

> A<-matrix(c(l,5,6,2,3,7,-1,4),nr=2)
= R
[.11 [.2] [.3]1 [,4]
[1,1 1 & 3 -1
[2,1] o 2 T 4
> B<-matrix(c(l,7,5,1,9,4,1,1,3,2,5,9) ,nr=4)
> B
[,11 [.2] [,3]

1,1 1 g g
1z,1 7 4 2
13,1 5 1 5
(4,1 1 1 ]

W h W
B 0 O &

W

oW o N

» C<-matrix(c(3,4,3,3,4,9,3,4,2,0,3,6,7,6,2,2),nr=4)

> C

[.11 [.21 [.,31 [.%]
1,1 3 4 2 7
12,1 4 g 0 6
13,1 3 8 3 2
(4,1 3 4 € 2
> L3*%E

[,11 [.2] [,3]
[1,1 57 35 26
[2,1] 58 64 115
> det (T)
[1] -155
> solwve (C)
[,1] [,2] [r3]

[,4]

[1,] -1.0451613 1.3677419 -1.5870%68 1.14193548
[2,] ©0.1%35484 -0.250322¢ 0.51612%0 -0.32258065
[3,] ©0.2580645 -0.3870%68 0.3548387 -0.0%9e7741%5

Stat 328 -R

[4,] ©.406451le -0.3096774 0.2838710 -0.27741535
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Q5: A sample of families were selected and the number of children in each family
was considered as follows:

6,7,0,8,3,7,8,0
Find mean, median, range, variance , standard deviation?

5 =

> XX<-c(6,7,0,8,3,7,8,0)

- XX

[L1]1 6 708 37820

> mean (xx)

[1] 4.875

» median (xx)

rn 6.5

» WAr (xx)

[1] 11.55357

» & (XX)

[1] 3.399054

> summary (xx)
Min. lst Qu. Median Mean 3rd Qu. Max.
0.000 2.250 &.500 4.875 T7.250 g.000

> range (xx)

[1] © &

[
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R-Part 2
Q1: We have grades of 7 students in the following table

math | 73 |45 |32 |85 |98 |78 |82

stat {87 (60 |25 |64 |72 |12 |90

Find
1) summary of math and stat grades > math=c(73,45,32,85,98,78,82)
> stat=c(87,60,25,64,72,12,90)
> math<- c(73,45,32,85,58,78,82) Sdﬁyﬁtmfmmﬂmmhﬁtmy
» stat<- c(37,60,25,64,72,12,90) »odf
. . . . - math stat
» grades<-matrix(c(math,stat) ,nc=2) T
> grades 2 45 &0
[,1] [,2] on o
[1,] 73 87 5 ;5 72
[Z2.1] 45 &0 &€ 78 12
[3,1 32 25 OR . ”’ 52 90
[4,1 g5 64
[S,] o8 T2 = df3<- chbind(math, stat)
[E,] 78 12 > df3
[7:] 82 80 math stat
> apply(grades, 2, summary) {;:% 42 ;a
Min. 32.00000 12.00000 [4,] gL 64
1st Qu. 59.00000 42.50000 [5,1 a8 T2
Median 7E8.00000 &4.00000 [6,] 75 12
Mean TO.42857 58.57143 [7.1 82 =T}
3rd Qu. E83.50000 T9.50000 3>|
Max. 95.00000 20.00000
1

2) Summary of each student grade

> apply(grades, 1, summary)

[r1] [-2] [r3] [«2]1 [-51 [-&] [.7]
Min. T3.0 45.00 25.00 €4.00 72.0 12.0 82
lst Qu. 76.5 48.75 26.75 €9.25 T8.5 28.5 84
Median 80.0 52.50 28.50 T74.50 85.0 45.0 86
Mean BO.0 52.50 28.50 T4.50 B85.0 45.0 Be
3rd Qu. 83.5 56.25 30.25 T79.75 91.5 61.5 88
Haf. 87.0 &0.00 32.00 85.00 98.0 78.0 S0
3) Summary of first five student grades in math
> summary (math[l:5])
Min. 1st QCu. Hedian Mean 3rd Qm. Hax.
32.0 45.0 73.0 66.6 85.0 98.0
> summary(math[-(e:7) 1)
Min. 1st Qu. Median Mean 3rd Qu. Max.
32.0 45.0 T3.0 E6. 6 85.0 G98.0
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Slslaal) Gy clua g R (e iy sledi)
Q2: Growth of Orange Trees

Description

The Orange data frame has 35 rows and 3 columns of records of the growth of orange trees.

> Orange

Tree age circumference
1 1 118 30
2 1 484 58
3 1 &64 87
30 5 484 ig
31 5 664 81
32 5 1004 125
33 5 1231 142
34 5 1372 174
35 5 1582 177

> attach (Orange)

> mean{age)

[1] 522.142%9

> summary ({circumference)

Min. 1st Qu. Median Mean 3rd Qu. Max.
30.0 65.5 115.0 115.4 18l.5 214.0
OR

NS

> mean(Orangesage)

[1] 822.1425

> summary (Orangeicircumference)
Min. 1lst Qu. Median Mean 3rd Cu. Mzx.
_30.0 65.5 115.0 115.8 lel.5S 214.0

par (mfcol=ci{l,3))

plot (Orangelage, Orangescircumference)
hist (Orangelcircumference)
anplnt(C:ange$ci:cumfe:ence,cnl="g:een”]

WYY W
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Histogram of Orange$circumference
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Statistical Computation and Simulation

Cumulative

" Inverse
Probabili S
: t\,r distribution distribution Random sample
functions . :
function function
) =pixex | || 1
| — F(x)=p(X<x Ll y= -1
P(X=x) X=F(x)
e d e
p | | q r
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Q3: Suppose X is Normal with mean 2 and standard deviation 0.25 . Find:
1-F(2.5) = P(X<2.5)
2-F71(0.90) or P(X <x) = 0.90

3- Generate a random sample with size 10 from N(2, 0. 252) distribution ?

> § 1) F(2.5)
O

> pnorm(2.5,2,0.25)
[1] 0.9772499

» # 2) P(x<= x)= 0.90
> gnorm(0.90,2,0.25)
[1] 2.320388
# 3) Generate a random sample with size 10
» rnorm(10,2,0.25)
[1] 1.988027 1.744937 1.821131 2.049191 2.092522 1.992336 2.419
[9] 1.709938 2.009987

1941 2.270132

Q4: A biased coin is tossed 6 times . The probability of heads on any toss is 0.3 . Let X denote

the number of heads that come up. Find :
1-P(x=2)
2-P(1< X <5)=P(X< 5)- P(X< 1)

> #¥Binomial Distribution:
. ¥ 1) P(¥=2):

> dbinom(2,6,0.3)

[1] 0.324135

> EIF E:lPI 1 ma= E]:
pbinom(5,&6,0.3)-pbinom(1l,6,0.3)

[1] D0.5790%96

S

4 isdal)
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Q5: write the commends and results to calculate the following
1. P(-1<T<1.5), v=10

Find k such that P(T < k) = 0.025, v=12

Generate a random sample of size 12 from the exponential(3)
Find k such that P(X > k) = 0.04, X~F(12,10)

P(3 <X <7), X~Poisson(3)

i dWN

= # L)Pi{-1<T<1.5),wv=10
> pt(l.5,10)-pt(-1,10)
[1] 0.T74729498
> # 2)Find k such that P(T<k)=0.025,wv=12
> gr(0.025,12)
[1] -2.178813
= # 3)Generate a random sample of size 12 from the exponential (3)
> rexp(l2, 3)
[1] ©.02741723 0.579%1e093 0.43225608 0.580659241 0.10705782 0.
[7] 0.8€5971le20 0.070281eT 0.28315354 0.65e088593 0.35302758 0.

27

4
a5

]

LA ]

1
2

oo

T
L

]
[
o8]

> # 4) Find k such that P(X>k)=0.04, X~F(12,10)
> gf(1-0.04,12,10)

[1] 3.13147%

= # S5)P(3<XZT) ,K~Poisson(3)
> ppols(7,3) -ppols (3, 3)

[lJ 0.3408636
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Q6: We have the following table show age X and blood pressure Y of 8 women

X 68 49 60 42 55 63 36 42

Y 152 145 155 140 150 140 118 125

» m<-c(63,49,60,42,55,63,36,42)
> y<-c(l52,145,155,140,150,140,118,125)

1. PlotXandY

> # L)Plot X and ¥:
> plot (%,V)

> plotix,v,tyvpe="1")
> plotix, v, type="L")
> plot (=, v,cyvpe="h")
> gomormix)

> histix)

> boxplot (x)

.

2. cdrrelation of Xand Y

> # 2)correlation of X and ¥:
F oCOr(X,V)

[1] ©.7518318

> Cor.test(x,v)

Pearson's product-moment correlation

data: x and v
t = 3.1788, df = &6, p—value = 0.015918
alternative hypothesis: true correlation is not egual to O
55 percent confidence interwval:
0.1971842 0.9605402
sanple estimates:
CoOr
0.7918318

3. covariance

> # 3)covariance:
> CcovI(X,V)
[1] 118.5179
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4. The equation of regression

= # 4)The equation of regression:
> fit<-1m(v~x)
> summary (£it)
Call:
Im(formala = y ~ X)
Residuals:
Min 10 Median 30 Max
-10.713 -7.080 1.647 6.988 8.330
Coefficients:
Eztimate 5td. Error t walue Pr(>|t])
[(Intercept) 93.5838 15.1239 €.188 0.00082 #%=*
X 0.9068 0.2855 3.176 ©0.01518 *
Signif. codes: 0O “&%%r (_00Q1 “**rf g_.01 *®*f Q.05 *.* 0.1 *r 1
Residual standard error: B.637 on & degrees of freedom
Multiple E-squared: 0.827, Ldijusted R-sguared: 0.5648
F-statistic: 10.09% on 1 and & DF, p-value: 0.0191E8
> plot (=, V)
> abline (fit)
= |
[s]
[+
o
w - (s}
(=]
(=]
‘V_r— o] o
=
(=]
3
=]
(=]
Q4
T (=]
T T T T T T T
35 40 45 50 55 60 65

Regression Equation:

Y =93.5838 +0.9068 X

7 dasall
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R-Part 3

Q1: For a sample of 10 fruits from thirteen-year-old acidless orange trees, the fruit shape (determined as
a diameter divided by height ) was measured [ Shaheen and Hamouda (8419b)]:

1.066 1.084 1.076 1.051 1.059 1.020 1.035 1.052 1.046 0.976

Assuming that fruit shapes are approximately normally distributed, Test whether the mean of fruit
shape greater than 1.02 . Use 0=0.05

1-Hypothesis :
Hypu<102 vs Hyu>1.02
2-Test statistics :
T=2.6849
3- Decision:
p —value = 0.0125 < a=0.05
So, we reject Hy. 1 < 1.02

One Sample t-test

data: X
t = 2.684%9, df = 8, p-value = 0.0125
alternative hypothesis: trues mean is greater than 1.02
95 percent confidence interval:
1.028121 Inf
sample estimates:
mean of x
1.0456

y

t.test( x, mu=a , alternative="  “,conf.level= 1-a )

-~

If:H;: # two.sided
If: Hy: < less

If: H.:> greater
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Q2: The phosphorus content was measured for independent samples of skim and whole:

Whole | 94.95 | 95.15 | 94.85 | 94.55 | 94.55 | 93.40 | 95.05 | 94.35 | 94.70 | 94.90

Skim | 91.25 | 91.80 | 91.50 | 91.65 | 91.15 | 90.25 | 91.90 | 91.25 | 91.65 | 91.00

Assuming normal populations with equal variance

a) Test whether the average phosphorus content of skim milk is less than the average phosphorus

content of whole milk . Use 0=0.01

b) Find and interpret a 99% confidence interval for the difference in average phosphorus contents of
whole and skim milk .

a)

1- Hypothesis :
Ho: Uskim = Uwhote vSs Hip:Uskim < Hwhole

Ho: Uskim — Wwhote =0 VS Hy:lskim — Mwhote < 0

2- Test statistic: T= -14.162
3- Decision:
Since p-value =0.00 < 0= 0.01 . we reject H,

> W<-c(94.95,95.15,94,85,94.55,93.4,595,05,94.35,94.70,94.90)
. 5<-c{91.25,91.80,91.50,91.65,91.15,90.25,91.,90,91,25,591,65,91)

t.test (5 W ,alternative="lessz",conf.level=0.59)
Welch Two Sample t-test

data: S and W
t = -14.1g2, df = 1le6.254, p-value = 6.995=-11
alternative hypothesis: true difference in means is less than 0
99 percent confidence interval:
-Inf -2.711506&

sanple estimates:
mean of X mean of vy

91.34000 94_85556
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b)  Wskim — Mwhote € (—3.99 ,—2.63 )

> t.test (5 ,W,conf.level=0.59)
Welch Two Sample t-test

data: 5 and W
t = -14.1g2, df = 16.25%4, p-valus = 1.4e-10
alternative hypothesis: true difference in means is not egqual to O
99 percent confidence interval:
-3.997738 -2.6833373
sample estimates:
mean of X mean of v
91.34000 94.65556

For confidence

interval we change
alternative to not

> t.test (5 W ,alternative="two.zided",conf.level=0.59)

Welch Two Sample t-test equal
data: 5 and W

t = -14.182, df = 1le.25%4, p-value = 1.4e-10
alternative hypothesis: true difference in means is not egqual to O
99 percent confidence interval:

-3.8997738 -2.6833373

sample estimates:
mean of x mean of vy

91.34000 94_.865556

Two independent sample t-test

t.test( x,y, mu=a , alternative="  “,conf.level= 1-a , var.equal= )

1 \ \

¥ A N

If:Hy: # two.sided

S — TRUE
Ho:px—ny If: Hi: < less

A v I
Q

FALSE
If: Hy:> greater
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Q3: In a study of a surgical procedure used to decrease the amount of food that person can eat. A sample
of 10 persons measures their weights before and after one year of the surgery, we obtain the following
data:

Before surgery (X) | 148 | 154 107 119 102 | 137 |122 |140 |140 |117

After surgery (Y) 78 133 80 70 70 63 81 60 85 120

We assume that the data comes from normal distribution. Find :

1- 99% confidence interval for uD, where uD is the difference in the average weight before and after
surgery.

2- Test whether the data provide sufficient evidence to indicate a difference in the average weight
before and after surgery. (up = 0 versus u, # 0)

a) 1- Hypothesis:
up=0 vs pp#*0

2- Test Statistic :
T= 5.376

3- Decision:
Since p-value =0.00 < o= 0.05 . we reject H,

b) 99% C.I pp € (17.638 , 71.56 )

. . vam TEa TAT tim A 1am 1A tam lan 10 e
> X<—- c(148,154,107,119,102,137,122,140,140,117)

» y<-c(78,133,80,70,70,63,81,60,85,120)
> L.test(®,v,alternative="two.sided",conf.level=0.99, paired=TRUE)
Paired t-test

data: X and vy
t = 5.376, df = 9, p-value = 0.000448%9
alternative hyvpothesis: true difference in means is not egual to 0
99 percent confidence interwval:
17.63877 T71.56123
sample estimates:
mean of the differences —
44 . & L
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Paired t-test

[ t.test( x,y , mu=a , alternative="

“,conf.level= 1-a ,paired=T ) ]
i
If:H;: # two.sided
Hopp2 a If: Hqi: < less

If: Hqy: > greater
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Q4: A firm wishes to compare four programs for training workers to perform a certain manual task.
Twenty new employees are randomly assigned to the training programs, with 5 in each program. At the
end of the training period, a test is conducted to see how quickly trainees can perform the task. The
number of times the task is performed per minute is recorded for each trainee, with the following results

Observation | Programs1 | Programs 2 | Programs 3 | Programs 4
1 9 10 12 9
2 12 6 14 8
3 14 9 11 11
4 11 9 13 7
5 13 10 11 8
> X<-c(9%,12,14,11,13,10,6,%9,%5,10,12,14,11,13,11,5,8,11,7,8)
"'-:—|: I'II'_II|III'_II|III'_II'III'_II'III'_II|III:II|III:II|III:II'III:II'|II:II'|II.E._IlllII.E._II.III.E‘_II.III.E._II.III.E._II'|II.‘;_II'l
L mAm WmAM WMA WAy
o ir i r =)
> model<-aov (xX~v)
> summary (model)
Df Sum S5g Mean S5g F walue Pr (>F)
¥ 3 54.85 8.32 T7.045 0.00311 »»
Residuals lé 41.60 2.60
‘xxxf Q0,001 Yewxf Q.01 **f Q.05 *.F 0.1 * ' 1

Signif. codesa: 0O

1—'Hypothesis :

HO: 'uprograml = 'uprogramz = ‘uprogram3 = 'uprogramél
H;: at least one mean is dif frenet

2- Test statistic :
F=7.045

3 p-value =0.00311 < a=0.05, RejeCt HO: 'uprograml = 'uprogramz = 'uprogram3 = 'uprogram4
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We use Tukey test to determine which means different:

» me=TukeyHSD (model)

Tukey multiple comparisons of means
5% family-wise confidence level

Fit: aov(formula = X ~ ¥y)

2y
diff lwr upr p adj
2=-1 =-3.0 =5.91767%2 -0.08232082 0.0427%82
3-1 0.4 =-2.51767%2 3.31767918 0.9788127
4-1 -3.2 -6.11767%2 -0.28232082 0.0251&38
3-2 3.4 0.4823208 6.31767918 0.015745%5
4-2 =-0.2 =-3.11767%2 2.71767918 0.95972140
4-3 -3.6 -6.51767%2 -0.68232082 0.0133087
> boxplot (X-~v)
1
¥ —_— —
o
T [+
= 2 4 i
® 1
w — o]
T T T T
1 2 3 4

Hpragram 1 * Hpragramz |

I#Frugraln 1= Iupl'f.ryl'ﬂln 3 I

Hprogram 1 7 Hprogram 4
LT i"‘! rogrom ¥

,u_pruyrum g = Hpr'uyr'uut 4

Hprogram 3 ~ Hprogram 4
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1- fol x°(1 — x)*dx

> E<-function(x){

Stat328-R part3
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1.5 4
2- jox (1 —x)*dx
+ [(2™5)* (L-=)"4 L(a)T(A 1
+ ) B(a, §) = VL) / (1)
: R Tla+pB) Jo
> integrate(f£,0,1)
0.0007936508 with absolute error < 8.8e-18 0-1=5 and B_l
' o =0 | ﬁ:s
> betal(e,5)
[1] ©.0007836508




