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3-  CaRklaépÞEdlbegáIteLIgedayExSekagdg;sIuetr)aynwgG½kSGab;sIus  )( bXaP ≤≤

x½NÐedaybnÞat;Qrkat;tamcMnucGab;sIus a  nigh b   .  
cMNaM ³ enAkñúgkrNIEdl X CaGefrécdnüCab; enaH ³ 

1- )()()()()()( aFbFbXaPbXaPbXaPbXaP −=≤≤=≤<=<≤=<<  
2-  0)()()()( =−=≤≤== aFaFaXaPaXP  

  
 

 
 
 

              sgÇwmKNit nig v:arüg;énGefrécdnü  
(Expectation and variance of random variables)  

1- sgÇwmKNiténGefrécdnüdac; ³  
X CaGefrécdnüdac;EdlGacTTYltMél x1,x2,……,xn ehIyEdlmanRbU)ab‘ÍlIeterog 
P(X=xi)=pi , i=1,2,3,…,n . sgÇwmKNiténGefrécdnü X kMNt;dUcxageRkam ³ 
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2- v:arüg;nigKMlatKMrU (Standard deviation) énGefrécdnüdac; ³ 
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      CaTUeTAv:arüg;énGefrécdnü X kMNt;eday ³ 

V(X)=E(X-E(X))2 =E(X2)-E2(X) 
3- sgÇwmKNit nig v:arüg;énGefrécdnüCab; (continuous random variables) 
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enAkñúgkrNIEdl X CaGefrécdnüCab; (continuous random variables) 
enaHsgÇwmKNitnigv:arüg;én X kMNt;eday ³ 
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5-emKuNbMErbMrYl (coefficient of variation): 
    CaTUeTAemKuNbMErbMrYlkMNt;eday ³ 

c.v%= 100*
)(XE

σ
 

enAkñúgkarGnuvtþEpñkesdækic© coefficient of variation  KWCa Risk . kalNa tMél 
coefficient of variation FM)anesckþIfaKMlatBIGefrécdnünimYy²mantMélFM . kalNa 
coefficient of variation mantMéltUcCag 15% )anesckþIfa Risk tUc r)ayGefr 
énkarGegátmanlkçN³esµIsac; (manPaBERbRbYlticBIGefrmYyeTAGefrmYy) eyIgk¾Gacniyay 
pgEdrfa standard deviation tUc .  
]TahrN¾³ 
shKm “optigestion”manKMeragTijPaKh‘unenAkñúgshRKasmYykEnøgEdlplit micro- 
informatics . eK)anBinitüemIlelItaragliT§plkñúgry³eBlmYyqñaM EdlmanRsab;enAkñúg 
shRKasenH . 

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 

1-etIshKmn¾ optigestion GacnwgsgÇwmfaTTYl)an output b:unµanEdr ? 
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 2-KNnaKMlatKMrU (standard deviation) nigemKuNbMErbMrYl (cv) énTinñpl  
    (output)? 
3- shKmn¾enH)ansikSapgEdreTA elIkarTijkMcIb½NÑrdæaPi)al (Government 
  obligation) EdlmanTinñplefr 12% efr . KNnaemKuNbMErbMrYl (C.V) ? 
5- etIkarTijb½NÑPaKh‘unRbePTNaEdlman Risk FMCageK ? 
cMelIy³ 
       edayeRbI program S-plus dUcxageRkam ³ 
                     function() 
                   { 
                       output <- c(28, 23.4, 18.6, 15, 12, 8) 
                       prob <- c(0.05, 0.21, 0.34, 0.22, 0.1, 0.08) 
                       output.square <- output^2 
                       prod <- (output^2) * prob 

 Table <- cbind(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) 
                    } 
    eyIgTTYl)ancMelIydUcxageRkam ³ 
 

$Table: 
                          output   output.square   prob   prod  
                    [1,]   28.0        784.0           0.05   39.2000 
                    [2,]   23.4        547.56         0.21   114.9876 
                    [3,]   18.6        345.96         0.34   117.6264 
                    [4,]   15.0        225.00         0.22   49.5000 
                    [5,]   12.0        144.00         0.10   14.4000 
                    [6,]    8.0         64.00           0.08   5.1200 

 
$expectation: 

[1] 17.778 
 

$std.dev: 
[1] 4.977622 
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$C.V: 

[1] 27.99877 
 

eyageTAelIcMelIyxagelIeyIg)an ³ 
1-  778.17)(
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3-eday Government obligation manTinñplCak;lak; 12% efr enaH  
      standard deviation esµI 0 naMeGay  C.V=0% . 
4-  

Investment Risk 
Investment enAkñúgshRKas 

Micro-informatics 
C.V=28.998%

Government obligation 
 

C.V=0% 

 
6- lkçN³sMKal;énsgÇwmKNit nigh v:arüg; ³ 

k- sgÇwmKNit³ 
E(X+c)=E(X)+c Edl c CatMélefr  
E(aX)=aE(X)      Edl a CatMélefr 
E(aX+c)=aE(X)+c 
x- v:arüg; ³ 
V(X+c)=V(X)    Edl c CacMnYnefr 
V(aX)=a2V(X) 
V(aX+c)=a2V(X) 
K- KMlatKMrU (standard deviation) 

)()( XcX σσ =+  
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)()( XaaX σσ =  
)()( XacaX σσ =+  

 
7- vismPaB Tchebychev ³ 

snµtifa X CaGefrécdnüEdlmanc,ab;RbU)ab‘ÍlietmYykMNt; mansgÇwmKNit E(X) nig 
v:arüg; V(X)= . )(2 Xσ

vismPaB Tchebychev kMNt;dUcxageRkam ³ 
                       2

11)]()()()([
k

XkXEXXkXEP −≥+≤≤− σσ  
Edl k CacMnYnefr . 
vismPaBenHepÞogpÞat;nUvRKb;c,ab;RbU)ab‘ÍlIeténGefrécdnü (dac; b¤ Cab;) kñúglkçx½NÐEdl 
eyIgGackMNt;)annUvtMél E(X) nig tMél )(Xσ  . 
 

 
Splus nigkarviPaKTinñ½y(data analysis)     

 
 
 
Splus Ca software mYyRbePTdUc SPSS Edr b:uEnþvamanlkçN³viPaKsuICMerACag SPSS 
nig Ca programming language . Splus CaRbePT software Edlpþl;lkçN³gay 
RsYlkñúgkarbegáIt graphics .  
1- karBa©ÚlTinñ½y (data input)  ³ 
edIm,IbBa©Úl Tinñ½y eyIgRtUvehA data editor window : 

                                 
                                                     
                                          new data frame 
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cuceTAelI button EdlmaneQµaHfa new data frame eyIgTTYl)an data editor  
    window EdlmanragdUcxageRkam ³ 

 
          cucBIrdg;eTAelI ftxagelIedIm,IbBa©Úl variable name .  
          dUcKñaenHEdrcucBIrdgeTAelIfténCYredkenHedIm,IbBa©Úl name of observation  
         b:uEnþRtUvbBa©ÚlTinñ½yenACYrQrsin. 

          
enAeBlbBa©ÚlTinñ½ycb;cUrsegátemIleQµaHTinñ½yenAEpñkxagelIén data editor window 
EdleGayeday default rbs; computer . eyIgGacdUreQµaHTinñ½yenHeday RKan;Et 
select data editor window ehIycuc mouse xagsþaM select yk properties 
ehIydUreQµaH EdleyIgcg;)an ³ 
 

 



BUILD BRIGH UNIVERSITY, FACULTY OF SCIENCE AND TECHNOLOGY. 

 

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

 
eBlenHeyIgGacbþÚreQµaH data editor window enAkñúgft Name tamEdleyIgcg;   
)an .         
2-lkçN³énTinñ½y (Data type) : 
    Tinñ½yEdleyIgeRbIR)as;jWkjab;manlkçN³Ca numeric, string, dates,………nig 
manmYycMnYneTot EdleyIgGaceRbI)anenAkñúg change data type button EdlmanrUbrag  
dUcxageRkam³ 

 
                  
munnwgbBa©ÚlTinñ½yeyIgRtUvsegáteTAelI data type sin etI vaCa numeric , string 
b¤RbePTTinñ½yEbbNa . ]TahrN¾enAkñúgtaragxagelIenA column TImYyTinñ½ymanlkçN³ Ca 
string dUecñHenAkñúgkarbBa©ÚlTinñ½yenH eyIgRtUvbBa©Úl variable name rYc change data 
type : 
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bnÞab;mk select yk factor eRBaHfaTinñ½yrbs;eyIgman factor BIr KW Female nig  
Male . dUcKñaenHEdrcMeBaH column TIBIr b:uEnþ column TI 3 Tinñ½ymanlkçN³Ca 
numerical data dUecñHkarbBa©ÚlBuMRtUv)anqøgkat; kar change data type eT.  
3-Descriptive analysis : 
    karviPaKTinñ½ymanlkçN³sµúksµajeTAtamRbFanbTepSg²Kña . enAeBlenHeyIgelIkykEt 
karviPaKEdlmanlkçN³Ca Descriptive analysis . ]TahrN¾eyIgmanTinñ½ydUcxag 
eRkam ³ 
             CUSTOMER                         REVENUE        REGION               INDUSTRY  
  1   Regular customer            3786.8670      West             Government 
  2   Regular customer            1733.6005      South            Commercial 
  3 Preferred customer            2125.7356      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 
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 20   Regular customer      1449.3379      East          Government 
 21 Preferred customer      2695.6158      North       Academic 
 22 Preferred customer      3272.2086      South       Commercial 
 23   Regular customer      4096.3530      North       Academic 
 24   Regular customer      4339.9974      South       Academic 
 25   Regular customer      2462.3752      West        Government 
 26 Preferred customer      3629.5420      East         Commercial 
 27 Preferred customer      465.1717        West        Academic 
 28 Preferred customer      1870.9232      North       Commercial 
 29 Preferred customer      1376.5828      West        Academic 
 30   Regular customer      3796.7922      South       Government 
 31 Preferred customer      4253.4813      North        Academic 
 32 Preferred customer      3057.0979      South       Government 
 33 Preferred customer      3394.7124      West        Government 
 34   Regular customer      1387.3440       West       Government 
 35 Preferred customer      2148.4856      North       Commercial 
 36 Preferred customer      2204.7234      West        Commercial 
 37 Preferred customer      2021.8557      South       Academic 
 38   Regular customer      123.0000        East         Government 
 39 Preferred customer      3301.1004      West        Academic 
 40   Regular customer      1855.5423      South       Government 
 41 Preferred customer      2885.1827      East         Government 
 42 Preferred customer      3353.5838      East         Academic 
 43 Preferred customer      2263.7547      East         Commercial 
 44   Regular customer      1620.7525       West       Government 
 45   Regular customer      3398.7307      East         Academic 
 46 Preferred customer      3987.9912      West       Government 
 47 Preferred customer      3808.7805      East         Academic 
 48 Preferred customer      3605.4659      West        Academic 
 49   Regular customer      3226.4753      West       Commercial 
 50   Regular customer      4356.6054     South       Commercial 
 51   Regular customer      2120.6041     East          Academic 
 52 Preferred customer      3943.9258     North       Government 
 53   Regular customer      3689.8859      West       Commercial 
 54   Regular customer      430.1497        West       Commercial 
 55 Preferred customer      2267.0971     North       Government 
 56 Preferred customer      1123.1291     South       Academic 
 57 Preferred customer      2384.9484     West        Commercial 
 58   Regular customer      5011.5981     West         Academic 
 59 Preferred customer      34566.0000   West         Commercial 
 60 Preferred customer      2742.6422     West         Commercial 
 61 Preferred customer      2608.7393     North        Commercial 
 62 Preferred customer      2261.5493     West         Commercial 
 63   Regular customer      2744.7494     West          Academic 
 64   Regular customer      4024.3463     North        Commercial 
 65 Preferred customer      4728.5242     South        Commercial 
 66 Preferred customer      3185.4868     North        Academic 
 67   Regular customer      2406.9697     East          Commercial 
 68 Preferred customer      5417.3652     East          Commercial 
 69   Regular customer      3875.5855     East          Government 
 70 Preferred customer      1902.2245     East          Commercial 
 71   Regular customer       836.1970      East         Government 
 72   Regular customer       3750.3950    South       Academic 
 73 Preferred customer      3418.8871     East         Government 
 74   Regular customer      2068.3873     North       Commercial 
 75   Regular customer      3810.8523     West        Commercial 
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 76 Preferred customer      432.0000       South     Academic 
 77 Preferred customer      430.4231       South     Academic 
 78 Preferred customer      718.5732       North     Commercial 
 79 Preferred customer      2570.7565     North     Commercial 
 80 Preferred customer      2671.3214     West      Commercial 
 81 Preferred customer      2241.6868     South     Academic 
 82   Regular customer      2409.5362     South     Government 
 83   Regular customer      54322.0000   West      Government 
 84   Regular customer      1547.8898     East        Academic 
 85 Preferred customer      2233.1350     West      Government 
 86   Regular customer      1283.8048     South     Government 
 87 Preferred customer      2658.7289    North      Government 
 88   Regular customer      2823.8458    East        Government 
 89 Preferred customer      336.6098      East        Commercial 
 90 Preferred customer      2120.1780    East        Academic 
 91 Preferred customer      2917.7317    East        Government 
 92 Preferred customer      2370.9864    North      Commercial 
 93   Regular customer      2696.9629    East          Academic 
 94   Regular customer      1975.5370    East          Academic 
 95   Regular customer      2704.2350    East         Government 
 96   Regular customer      3658.2319    North      Government 
 97   Regular customer      3501.6697    East        Government 
 98 Preferred customer      2895.8984    North      Government 
 99   Regular customer      1429.5769    East        Commercial 
100   Regular customer     3913.8769    South       Academic 

eday column TI 1,3,4 Tinñ½ymanlkçN³Ca string (factor) dUecñH eyIgeFVI 
descriptive analysis eTAelI columns TaMgenH  dUcxageRkam ³ 
 
 
 

Summary statistics 

Select data summaries cuceTAelI menu statistics 
 
 
 
 
eyIgTTYl)antaragdUcxageRkam ³ 
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eRCIserIsyk variable names EdleyIgcg;eFVIkarviPaK ehIyrkSaTuknUvEpñk xag eRkamKW 
Result nUv summarize Categorical Variables nig Print Results 
eRBaHTinñ½ymanlkçN³Ca string  dUecñHkarviPaK RtUveFVIeLIgtam frequency analysis . 
enAkñúgtaragxagelIeyIg select Costumer bnÞab;mk select Region and 
Industry rYccuc OK eyIgTTYl)ancMelIydUcxageRkam ³ 
 
 
 
                                    ***  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    

dUecñHeyIgeXIjfa summary statistics )anrab;cMnYn factor nimYy² enAkñúg variable 
names EdleyIgeFVIkarviPaK .  
 
 
Graphics :  
edayGnuvtþeTAelITinñ½yxagelIehIyedayeRbIkmµviFI S-plus (programming) eyIgGaceFVI 
data summary nig graphical analysis dUcxageRkam ³ 
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       function(sales) 
{ 
 i <- 1:3 
 analysis <- summary(sales[, i]) 
 par(mfg = c(1, 1, 2, 2)) 
 graph1 <- 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 
 
 
 

 



BUILD BRIGH UNIVERSITY, FACULTY OF SCIENCE AND TECHNOLOGY. 

 

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

 

 
 
 
 
 
                                      
 
 
 

 


