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UntGiaiammariutar?

(Riniradiiy of confinms el viiknlks)

it Xthagrisggyehd (continuous random variables) imshinssiidis
it (density distribution) f(x),xe % 805 F(x) = J.f(t)dt [ F(x) D

sgaudimw (distribution function) <

RIAN: AN TSRAAT I

9- f(x)>0vxeR mIBwhiepmusiimmuthigtmeagsisisnniie)mi;

MU

f(x) TEdIRIMW

X

B- [ f()dt =1 wsBwsrenigizwsaghmispmisidismm Sufnmu

il
A

X
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M- P(a< X <b) tpmnigisumdndumhuispmusidnmuininmoda
snphwumdauimamuissido a 8nb 9
gam : seiguniiise X masisagyhg s :
9- P(a< X <b)=P(a< X <h)=P(a< X <b)=P(a< X <b) = F(b)- F(a)
B- P(X=a)=P(a<X<a)=F(a)-F(a)=0

rdjunnns 81 hijhisnidistg)
(Expectation and variance of random variables)

o- ijurnNsigHIsrisaehs :

X thangrietgiuisumusguiin Xy, Xp, ... ... X 1Tt S [y mOiaLf
P(X=x)=pi, i=1,2,3,...,n 4 wiijunnfsismsiisag) X fandgeesiyms :
n
E(X)= Z X; P;
i=1
dimeijunifothdgshe % 1 isindfimEeimssnum M tgwiio E(X) 9
b- hidsusanss; (Standard deviation) ismisiissaht ¢

i X thigiiuegsigmsgguiin Xy, Xy, . ..., X, iehijiis X fandishes :
n
V(x) = Z(Xi -E(X))*p,
i=1
tww P; =P(X =x.),1=12,...,n 4

Srmirighiinmamst standard deviation ismmaitmw o (X) :

o(X) -V (X)
tgigihijiismigiiugg) X fangie :
V(X)=E(X-E(X))? =E(X?)-E*(X)
3- wyjusnis 84 hipdisnidrisdgtht (continuous random variables)
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iginunmiign X thassistgjid (continuous random variables)

il srnfinguhijaie X fandishes :
E(X)= jxf(x)dx

V(X) = T(x— E(X))? f (x)dx

o

ioes F(X) thisidmimets X

G- nIiniBAN It [T ;

fi- E(X)= i:lzxi -sample mean
n

i=1

8-V (X) = J%li(xi - X)?=s -sample standard deviation

genian :

IDYNSEEwEs eIy
profit($) probability

25000 0.25
30000 0.30
35000 0.20
40000 0.15
45000 0.10

E(profit)=?
5
> X, p; = 25000*0.25 + 30000 * 0.30 + 35000 * 0.20 + 40000 * 0.15 + 45000 * 0.10

i=1
=32750 stnRANSIMEmNM MmOt 9
RuRIIniwmnamE noEdans E(X) fandih :

] 5
E(proflt):%z X, = 25000 + 30000 + 35(;00 + 40000 + 45000 35000
i-1

oo o N 18
AURIANTEAT N & ) X, py == X, 1
' i=1 N

Sdandard.deviation(profit)=?
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Std.deviation= \/i(xi —E(X))?*p, =6417.749

i=1

sunmfiguianmnimm g nose std.deviation fangie :

std.deviation:ﬁi(xi - X)?=7905.694

AuRtAnIE N % \/Z(xi —E(X))2*p, ;Lz(xi — X)?
! i-1 n -1

g-suannaing (coefficient of variation):

mgiglisganiiiduhansiehes :

o *
E(X)
iginumiasinigmaghy coefficient of variation #im Risk 4 maunm din

100

c.vo%=

coefficient of variation GwsiwsisdanainsisigSywomsiing 1 muam
coefficient of variation mssiimgsehit 15% naiwsft Risk v imwsiss
fsmiyamempangans (esmolpyuishasgmelmtign) wifmeumes
wisigsth standard deviation g

ag1InN:

winay “optigestion” medinuGnmatisisi g mayrigsitunsn micro-
informatics + immstign BuIlmmIBgRURMILINUYWE HumspniEiny

FIUN{MESISS

Output % | Probability
Pi
28.0 0.05
23.0 0.21
18.6 0.34
15.0 0.22
12.0 0.10
8.0 0.08

o-1BinnAES optigestion muSumdjuthegmms output Ggsizs 2
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w-rnndanadg (standard deviation) Siswsrandiitn (Cv) isGgnm

(output)?

M- winRuSissmeRAptitng WmiGmAstyhAnm (Government

obligation) igmwmsggnmis: 12% 81 4 aunsusrandigw (C.V) ?

g- inmigainnmadsiminsamisnms Risk sthins 2

BI06tI:

ity program S-plus gsennpme :

function()

{

output <- ¢(28, 23.4, 18.6, 15, 12, 8)

prob <- ¢(0.05, 0.21, 0.34, 0.22, 0.1, 0.08)
output.square <- output”2

prod <- (output*2) * prob

Table <- chind(output, output.square, prob, prod)
expectation <- sum(output * prob)

std.dev <- sqrt(sum((output - expectation)2 * prob))
C.V <- (std.dev/expectation) * 100

return(Table, expectation, std.dev, C.V)

}

IHHEGUMESIT BN MY :

$Table:

output output.square prob prod

[1,] 28.0
[2,] 23.4
[3,] 18.6
[4] 15.0
[5,] 12.0
[6,] 8.0

784.0
547.56
345.96
225.00
144.00
64.00

0.05 39.2000
0.21 114.9876
0.34 117.6264
0.22 49.5000
0.10 14.4000
0.08 5.1200

$expectation:
[1] 17.778

$std.dev:

[1] 4.977622

Prepared by MEAK KAMERANE( Statistician, Data analyst, Mathematician).
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$C.V:
[1] 27.99877

TG UG L 1B 5T HTS ¢

9—E(X):Z6:xi p, =17.778
B-V (X) = E(X - E(X))? = E(X?) - E2(X) = o(X) = 4.977622

o (X)

CV% =222 %100 = 27.998
E(X)

m-sthes Government obligation mssgumthinnd 12% 81 1se
standard deviation 1 0 siismm C.V=0% -
G-

Investment Risk
Investment ssipumumes | C.V=28.998%

Micro-informatics
Government obligation C.V=0%

- RnN:EmaiSauanns Sum hifd

fi- coAdf e

E(X+c)=E(X)+c it ¢ thiimiss
E(@X)=aE(X) izwa thdiaiss
E(aX+c)=aE(X)+c

8- i :

V(X+c)=V(X) igwc thigeiss
V(aX)=a*V(X)
V(aX+c)=a’V(X)

i- AansRg (Standard deviation)
(X +c¢)=0(X)

Prepared by MEAK KAMERANE( Statistician, Data analyst, Mathematician).
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o(aX)=ao(X)

o(aX +c¢)=aoc(X)

- 3wwmn Tchebychev :

gl X tamsiistgitumesnoumbsayoieng memijsadia E(X) S
N V(X)=o?(X) 1

Tymn Tchebychev fansigsetiime :

PLE(X) -~ ko(X) £ X £ E(X) + ko (X)) 21 ;

1o K thigeiss

J

TmmnissiiiunagipTuNwoGnisHisiutg] (1t y o) puwnsagit

iymuRananagitin E(X) &1 diw o(X)

Splus sumiimnggm(data analysis)

o

Splus t software wwiyiasgs SPSS it yighmsmgandmamnirithis SPSS

1 0

811 th programming language 4 Splus thiuiig software IgmugmmsHan:ineg
fursatmIuifE graphics

9- micnwgd (data input) :

oo 88w ibuginum data editor window :
T

File Edit Miew [Data Statistice Graph Options  ‘Window  Help

D= & bl oo s Qs

new data frame

Prepared by MEAK KAMERANE( Statistician, Data analyst, Mathematician).
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gy button igwmsiams new data frame itinsguns data editor

window iBmmsnisgsensime :

O oo | @ I W ko =

EunEtiginy snentnwiRdjumu variable name

o =

gepissitsiinelisaisgngnsadgjumm name of observation

= 1

Uig(nivepuEEwisigingids 4

1 a RIS < w

5-PLUS - [Kamerane]

BEHE Edit “iews [nsert Format Data  Statistice Graph  Options Window Help
Dlc|e| & 2lmle] =) ]| = OlE &t kbl b -] 6 @l 22|
|=|=]| &[] ]| 2fdouble =] ) == 243 BB E

P = 4

Cuit

Copy

Eoste

|rzert Easte
Clear

Inzert Colurnn...
Inzert Row..

Froperties.

Sawe Data Frame Properties as default
Help

D=l | = b =

ighomuudgwstsnoiniSunmsGgusiignenndis data editor window
iwimwithw default ioss computer 1 ssmsgnamedusissithts MSis
select data editor window stfitwss mouse ewiag select wsr properties

NWEnAne IBTEhEEms :

Prepared by MEAK KAMERANE( Statistician, Data analyst, Mathematician).
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Data Frame Properties 211 pmI=IES |
M ame: Iﬁamerane Size: |1 2
R owe Height: |1 3 LCaolor: I B E = ;I
Default Col Type: | double =| I BEoad
Eont; I.ﬁ.rial ;l I Iralics
OF. I Cancel I S 1] I I{I ::-l current Help I

mnﬁsgttﬁﬁmm‘gm@z data editor window wsinusa Name muiBthEs
ms
B-psrinn: isG8u (Data type) :
SEwigumn D maqRmTmsiant numeric, string, dates,......... [
visgwigeig]n itumidbumuiinasigy change data type button izmmsjunis

BEeRI{MY:

5-PLUS - [Kamerane]

BEile Edit Wiew Insett Fomat Data Statistics Graph Optionz  Window  Help

O|2 6| 8| #lele] o[« | B ofs B35 bl=| B[ -] b & W

|=| @) n) Wfaowe ] Wn] =(=] 43 GEE

a

1 ng—m\@ 3 i 5 6 7
Gender | Answer | Incorme
1 Female  [NO 32800
2 Male YES 12800
3 Female  |[NO 467 .00
4 Male YES 23400
5 Male NG 73800
§ Female [YES 18.00

yeSuUAGEuIDHgiwinielid data type s i& hth numeric , string

string gigeisipumiumeugausiss iugivee variable name js change data

type :

a

Uuings

Prepared by MEAK KAMERANE( Statistician, Data analyst, Mathematician).
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5-PLUS - [Kamerane]

B File Edit “iew Insert Format [Data  Statistice Graph Optionz Window  Help

Dl|z|dl & #|mle| o« ]| 2 ofF &z kblel -

] .
| .03|+D.3| 'FT]I 1l double

=] ] == gz B @&

1 2 3 4 5] &
ender Answer Income
1 Female O 328.00
FFIT T — — ===
? | e N (=]
j Target: IKamerane - I LColurnms: IGender - I
Colurnn Type: double -
5 comples -l
S 0] I Eancell [] =}| oumrent ngbﬁe J
T gl =3 B o T s I —
integer
g Male YES A56 00 logic:al |
9 Female  |NO 5000.00 sngle

viwn select wn factor ipnshagmiuaintums factor fi & Female i
Male 4 gsgissigssiens column §di gig column § 3 Ggwnsmnan:th
numerical data gigsmiumeuEimsgisms mi: change data type g+

m-Descriptive analysis :

MiTMAGEW TSN RANISIMBUMSUSIRAIOMm 4 iglinaissitiumibntrnie

a

mitmatgenswpan:s Descriptive analysis 1 agninnitunsiimgsen

iy <
CUSTOMER REVENUE  REGION INDUSTRY
1 Regular customer 3786.8670  West Government
2 Regular customer 1733.6005 South Commercial
3 Preferred customer 21257356  West Government
4 Preferred customer 2259.1379  West Commercial
5 Preferred customer 1586.6104  North Government
6 Regular customer NA West Academic
7 Preferred customer 1838.4591  South Government
8 Regular customer 1846.7495  West Government
9 Regular customer 1714.1120  East Academic
10 Preferred customer 1717.5371  South Academic
11 Preferred customer 4388.0708 West Government
12 Preferred customer 12346.0000 North Commercial
13 Preferred customer 3833.5526  West Government
14 Preferred customer 2290.6734 North Commercial
15 Preferred customer 4139.7650 South Commercial
16 Preferred customer 2193.9056 South Academic
17 Preferred customer 2938.3083 South Government
18 Regular customer 3313.3158  East Commercial
19 Preferred customer 3327.0176 East Academic

Prepared by MEAK KAMERANE( Statistician, Data analyst, Mathematician).
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20 Regular customer
21 Preferred customer
22 Preferred customer
23 Regular customer
24 Regular customer
25 Regular customer
26 Preferred customer
27 Preferred customer
28 Preferred customer
29 Preferred customer
30 Regular customer
31 Preferred customer
32 Preferred customer
33 Preferred customer
34 Regular customer
35 Preferred customer
36 Preferred customer
37 Preferred customer
38 Regular customer
39 Preferred customer
40 Regular customer
41 Preferred customer
42 Preferred customer
43 Preferred customer
44 Regular customer
45 Regular customer
46 Preferred customer
47 Preferred customer
48 Preferred customer
49 Regular customer
50 Regular customer
51 Regular customer
52 Preferred customer
53 Regular customer
54 Regular customer
55 Preferred customer
56 Preferred customer
57 Preferred customer
58 Regular customer
59 Preferred customer
60 Preferred customer
61 Preferred customer
62 Preferred customer
63 Regular customer
64 Regular customer
65 Preferred customer
66 Preferred customer
67 Regular customer
68 Preferred customer
69 Regular customer
70 Preferred customer
71 Regular customer
72 Regular customer
73 Preferred customer
74 Regular customer
75 Regular customer

Prepared by MEAK KAMERANE( Statistician, Data analyst, Mathematician).

1449.3379
2695.6158
3272.2086
4096.3530
4339.9974
2462.3752
3629.5420
465.1717
1870.9232
1376.5828
3796.7922
4253.4813
3057.0979
3394.7124
1387.3440
2148.4856
2204.7234
2021.8557
123.0000
3301.1004
1855.5423
2885.1827
3353.5838
2263.7547
1620.7525
3398.7307
3987.9912
3808.7805
3605.4659
3226.4753
4356.6054
2120.6041
3943.9258
3689.8859
430.1497
2267.0971
1123.1291
2384.9484
5011.5981
34566.0000
2742.6422
2608.7393
2261.5493
2744.7494
4024.3463
4728.5242
3185.4868
2406.9697
5417.3652
3875.5855
1902.2245
836.1970
3750.3950
3418.8871
2068.3873
3810.8523

East
North
South
North
South
West
East
West
North
West
South
North
South
West
West
North
West
South
East
West
South
East
East
East
West
East
West
East
West
West
South
East
North
West
West
North
South
West
West
West
West
North
West
West
North
South
North
East
East
East
East
East
South
East
North
West

Government
Academic
Commercial
Academic
Academic
Government
Commercial
Academic
Commercial
Academic
Government
Academic
Government
Government
Government
Commercial
Commercial
Academic
Government
Academic
Government
Government
Academic
Commercial
Government
Academic
Government
Academic
Academic
Commercial
Commercial
Academic
Government
Commercial
Commercial
Government
Academic
Commercial
Academic
Commercial
Commercial
Commercial
Commercial
Academic
Commercial
Commercial
Academic
Commercial
Commercial
Government
Commercial
Government
Academic
Government
Commercial
Commercial
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76 Preferred customer
77 Preferred customer
78 Preferred customer
79 Preferred customer
80 Preferred customer
81 Preferred customer
82 Regular customer
83 Regular customer
84 Regular customer
85 Preferred customer
86 Regular customer
87 Preferred customer
88 Regular customer
89 Preferred customer
90 Preferred customer
91 Preferred customer
92 Preferred customer
93 Regular customer
94 Regular customer
95 Regular customer
96 Regular customer
97 Regular customer
98 Preferred customer
99 Regular customer
100 Regular customer

432.0000
430.4231
718.5732
2570.7565
2671.3214
2241.6868
2409.5362
54322.0000
1547.8898
2233.1350
1283.8048
2658.7289
2823.8458
336.6098
2120.1780
2917.7317
2370.9864
2696.9629
1975.5370
2704.2350
3658.2319
3501.6697
2895.8984
1429.5769
3913.8769

South
South
North
North
West
South
South
West
East
West
South
North
East
East
East
East
North
East
East
East
North
East
North
East
South

Academic
Academic
Commercial
Commercial
Commercial
Academic
Government
Government
Academic
Government
Government
Government
Government
Commercial
Academic
Government
Commercial
Academic
Academic
Government
Government
Government
Government
Commercial
Academic

ithew column § 1,3,4 Sgwwmswpan:th string (factor) ghigs ithing

descriptive analysis igiii columns giiiss guennpmy :

wuIgles menu statistics

y

IHHGGRIMSMNNEEERIT MY

Select data summaries

A

Summary statistics

Prepared by MEAK KAMERANE( Statistician, Data analyst, Mathematician).
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5-PLUS

= Edit Miew Data | Statistics Graph Options Window Help

-~ i D ata Summaries Sumim: iztics...
3|D| H| §| = =
= Compare Samples LCrozstabulations. ..

Power and Sample Size Correlations...

Begreszion

Analyziz of Wariance
Generalized Linear Models...
Generalized Additive Models...
Tree Models..

Cluster snalyzis
Multivariate
Smoothing
Survival

Time Series

Fezample
tultiple Comparisons...
Compare kModels...

—Data — Stahiztics

Drata Frame Isales TI [ timimum

Yariables [ First Quartile
REVEMUE
REGIOM [ Mean
IMDUSTRY
[ Median
—Summaries by Group——————— | [ Third Quartile
[arauping Y ariables BEERIE ]
REGIOM
INDUSTRY [ Mumber of Bows
[ Mumber of Miszing Rows

fel s [ g i imenc Lales
I‘I 1]

[ uratEen o Eime o Humers Yalies

IE— ™ Tatal Surmn

— Fesults

[ Variance
[T Std. Deviation

¥ Summarize Categorical ' ariables

v Frirt Fesults

Save fs I
ok | Carcel | apply | 1] [ curent Help |
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i{feutieotun variable names igrdshiEmilme iiwinnengiinm ew ignus
Result si summarize Categorical Variables & Print Results
ipneGgwmsnan:th string gigsmitima [pitEigine frequency analysis
isigumnuenbithy select Costumer umusn select Region and

Industry iuss OK $GggmmMeSsibmLEnisimy
w 1 w k] L

*** Summary Statistics for data in: sales ***
CUSTOMER
Preferred customer:58
Regular customer:42

*** Summary Statistics for data in: sales ***

REGION INDUSTRY
East:28 Academic:31
North:20 Commercial:34
South:22 Government:35
West:30

gigeithindgm$ summary statistics wmenusgs factor suwe sl variable

names igmthingmitme

Graphics :
ihwssimehisswennmifuthuBnygis S-plus (programming) ssmuis

data summary & graphical analysis geensim :

Prepared by MEAK KAMERANE( Statistician, Data analyst, Mathematician).
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function(sales)

i<-1:3

analysis <- summary(sales|, i])

par(mfg =c(1, 1, 2, 2))

graphl <- hist(sales[, 1], nclass = 30, xlab =
"REVENUE", ylab = "NUMBER OF PERSON",
main = "Descriptive analysis of revenue",
)

par(mfg =c(1, 2, 2, 2))

graph2 <- barplot(summary(sales[, 2]), names =
levels(factor(sales[, 2])), xlab =
"Region”, ylab = "Number of person”,
main = "Descriptive analysis of region"
)

text(graph2, summary(sales[, 2]) + 1, paste(
"n=", summary(sales[, 2])))

par(mfg =c(2, 1, 2, 1))

graph3 <- pie(summary(sales], 3]), names =
levels(factor(sales], 3])), col = 2:4,
explode = 1:3, size = 1.3, rotate = F,
main = "Descriptive analysis of person's job"

)

return(analysis)

output of data analysis :

REVENUE REGION INDUSTRY
Min.: 123 East:28 Academic:31
1st Qu.: 1890 North:20 Commercial:34
Median: 2670 South:22 Government:35
Mean: 3570 West:30
3rd Qu.: 3640
Max.:54300

Prepared by MEAK KAMERANE( Statistician, Data analyst, Mathematician).
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Descriptive analysis of revenue Descriptive analysis of region

40 B0
15 25

20

MUMBER: OF PERZOM
Mumber of person

I|I -
o = = = o
1]

10000 30000 20000 East  Morth  South Wvest
RE“ERUE Region

Descriptive analysis of person's job

N I R AR AR aE s RiadCalCHCE

Prepared by MEAK KAMERANE( Statistician, Data analyst, Mathematician).




