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(Hypergeometric distribution) 

 
 
 
 
 
 
 

snµtifaenAkñúg Population mYyEdlman N Fatuman a FatuEdlRtUvkMNt;faCaeCaKC½y 
(sucess) nig b Fatu braC½y (failure) ehIyEdl N=a+b . eKeFVIkareRCIserIsnUvKMrU 
sßiti (sample) Edlman n Fatu (n tUcCagb¤esIµ N) BIkñúg population enH . 
kMNt;tMél RbU)ab‘ÍlIetedIm,IeGayman x eCaKC½yenAkñúgKMrUsßitienH ? tMélRbU)ab‘ÍlIetenHRtUv 
)ankMNt;edayc,ab;GuIEBrFrNImaRtEdlkMNt;dUcxageRkam ³ 
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                                A=N*p  nig b=N(1-p) 
Edl p CapleFobén eCaKC½ykñúg population enH . 
cMNaM³ 
ebI X CaGefrécdnüGuIEBrFrNImaRt (hypergeometric random variable) enaH ³ 
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]TahrN¾1³ 
 GñkTTYlxusRtUvénmnÞIrBiesaFn¾mYykEnøgmanbuKÁlik 18 nak;EdlkñúgenaHmanmnusSRsI 10 
nak; nigmnusSRbus 8 nak; . Kat;RtUveRCIserIsbuKÁlikrbs;Kat;cMnYnBIrnak;edIm,IcUlrYmkñúg KN³ 
kmµkarkarBarsnþisuxkñúgmnÞIrBiesaFn¾enH . kareRCIserIsRtUveFVIeLIgedayécdnü . 
1- etIeKGaceRCIserIsmnusSBIrnak;enH)anb:unµanrebob RBmTaMgkMNt;RbU)ab‘ÍlIeténkareRCIs 

erIsenH? 
2- snµtifa x CacMnYnmnusSRsIEdleKeRCIserIskñúgKMrUsßitienH etI x GacTTYltMélNaxøH ehIy 

kMNt;r)ayRbU)ab‘ÍlIetén X ? 
3- kMNt;RbU)ab‘ÍlIetedIm,IeGaymnusSBIrnak;EdlRtUv)aneRCIserIsCamnusSRsI ? 
cMelIy³ 1- n=153 rebob ; 2- x : 0,1,2 nig 2

18

2
810 *

)(
C

CC
xXP

xx −

==  

             3- p=0.2941 
 
S-plus: 
dhyper : density of hypergeometric distribution 
                   dhyper(x,a,b,n) 
GnuvtþelI]TahrN¾xagelI ³ 
                      function() 
                       { 
                         #Question 1 
                      n <- choose(18, 2) 
                      proba1 <- 1/n  
                         # Question 2 
                      x <- 0:2 
                      proba2 <- dhyper(x, 10, 8, 2) 
                      Table <- rbind(x, proba2)  
                         #Question 3 
                      proba3 <- dhyper(2, 10, 8, 2) 
                      return(n, proba1, Table, proba3) 
                           } 
solution: 
            $n: 
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            [1] 153 
 
            $proba1: 
            [1] 0.006535948 
 
            $Table: 
              x            0.0000000   1.0000000   2.0000000 
             proba2   0.1830065   0.5228758   0.2941176 
 
            $proba3: 
            [1] 0.2941176 
 

]TahrN¾2³
Gñklk;TMnijénhagmYykEnøg)anbBa¢ak;fa 10% én printer EdlKat;TTYlykmklk;RtUv 
)anCYsCulmunnwglk;eGayGtifiCnrbs;Kat; . ebIsinNaeKRCIserIsedayécdnünUv printer 
cMnYn 5 BIkñúgcMeNam printer cMnYn 20 eRKOg kMNt;RbU)ab‘ÍlIetedIm,IeGayKµan printer Edl 
xUcTal;EtesaH ?  
  
 

 
 
 
(The Poisson distribution) 

                 
 
  
  
 
 
c,ab;B½rsugRtUv)aneKGnuvtþy:agjwkjab;enAkñúgbNþaRkumh‘unshRKasnanadUcCa ³ enAkñúgkarRKb; 
RKgkñúgeragcRk]sSahkmµ (cMnYnGñkrgeRKaHfñak;enAkñúgeBlbMeBjkargar, karepÞogpÞat;nUvbBa¢I 
KNenyü .l. ), operation research ( karsikSaGMBIkarbBa¢ÚnBt’manEdlmanlkçN³ 
bnþbnÞab;Kña ), kareFVIcracrenAelIpøÚvsaFarN³ (cMnYnyanynþEdlRtUvkksÞHenAcMnucNamYy ), 
demographic ( karpþl;kMeNItEdleFVIeGaymankarekIneLIgénRbCaCn , karsøab;enAkñúg 
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population mYyEdleKsikSa ) , karRsavRCavGMBIevC¢saRsþ ( karsikSaeTAelIkMNrkMeNIt 
én)aeTrI ) ,………. . 
        enAeRkamlkçx½NÐxøHc,ab;B½rsugmankMhiteTArkc,ab;eTVFa . 
c,ab;B½rsug³  
     Gefrécdnü X EdlGacTTYltMél 0,1,2,3,….,n,…. ehIyEdlmanRbU)ab‘ÍlIet         
     0,
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 eKarBeTAtamc,ab;B½rsug )\( λxXP = Edlman):ar:aEm:Rt  
      λ . 
   sgÇwmKNit  v:arüg; nig KMlatKMrU (Expectation, variance and Standard  
                                         deviation) 
 ebI X CaGefrécdnüB½rsug enaH ³ 
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]TahrN¾³  
GñkTTYlxusRtUvénKN³kmµkarsnþisuxshRKas NICOM )ansikSaeTAelIcMnYneRKaHfñak; 
kargarEdl)anekIteLIgkñúgry³eBl 2 qñaMknøgeTA . tamr)aykarN¾énkarsikSaenH)aneGay 
dwgfacMnYnmFüméneRKaHfñak;kargarman 1.6 kñúg 1 éf¶ . 
k- edaysnµtifacMnYneRKaHfñak;enAkñúgmYyéf¶eKarBeTAtamc,ab;B½rsug kMNt;rUbmnþmYyEdlGac   
     eGayeyIgKNnanUvRbU)ab‘ÍlIetén x eRKaHfñak;kargarkñúgmYyéf¶ ? 
               ,......2,1,0,

!
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exXPXE
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λλ  
x- KMlatKMrUén x : 
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              2625.16.1)( ==Xσ eRKaHfñak;kargar/1éf¶ 
K- RbU)ab‘ÍlIeténkarmaneRKaHfñak;kargarelIsBI 2 dgkñúgmYyéf¶  
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X- KNnaRbU)ab‘ÍlIeténcMnYneRKaHfñak;kargarenAkñúgcenøaH )]()(),()([ XXEXXE σσ +−  
       

865.2265.16.1)()(
335.0265.16.1)()(
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XXE
XXE

σ
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)865.2335.0())()()()(( ≤≤=+≤≤− XPXXEXXXEP σσ  
edayGefrécdnüB½rsugCaGefrécdnüdac;EdlGacTTYltMél 0,1,2,3,…..,n,… dUecñH ³ 
      )20()865.2335.0( ≤≤=≤≤ XPXP  
                                      )2()1()0( =+=+== XPXPXP  
                                      = 0.7833 
S-plus:  
dpois : density of poisson distribution 
                         dpois(x,λ ) 
edayGnuvtþ S-plus elI]TahrN¾xagelI eyIgGacsresr program dUcxageRkam ³ 
             
   function() 
{ 
#Question 1 
 lambda <- 1.6 
 print(" Poisson(x,lambda)=(exp(-lambda)*lambda^x)/factorial(x) ; lambda=1.6 ;  
                        x=0,1,2,.....")  
#Question 2 
 sigma <- sqrt(lambda)  
#Question 3 
 x <- 0:2 
 proba3 <- 1 - sum((exp( - lambda) * lambda^x)/factorial(x))  
#Question 4 
 born.inf <- as.integer(lambda - sigma) 
 born.sup <- as.integer(lambda + sigma) 
 x <- born.inf:born.sup 
 proba4 <- sum((exp( - lambda) * lambda^x)/factorial(x)) 
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#Question 5 
            x<-0:10 
            proba5<-(exp(-lambda)*lambda^x)/factorial(x) 
            barplot(proba5,names=factor(levels(x)),xlab=”work accidence per day”,ylab= 
                         “probability”,main=”Poisson distribution”) 
 return(sigma, proba3, proba4) 
} 
                                                 output  
 [1] " Poisson(x,lambda)=(exp(-lambda)*lambda^x)/factorial(x) ; lambda=1.6 ; 
x=0,1,2,....." 
$sigma: 
[1] 1.264911 
 
$proba3: 
[1] 0.2166415 
 
 
$proba4: 
[1] 0.7833585 
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]TahrN¾ ³  karGnuvtþc,ab; Poisson eTAelIkarlk;RbcaMéf¶énRkumh‘un Computer. 
karlk;RbcaMéf¶ X1 énRkumh‘un computer mYykEnøgeKarBtamc,ab; Poisson 
EdlmantMél mFüm 1λ =4.2 eRKOg . 
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k- kMNt; v:arüg;énGefr X1 ? 
     edaykarlk;RbcaMéf¶ X1 eKarBtamc,ab; Poisson dUecñH ³ 
                                  E(X1)=Var(X1)=4.2 (eRKOg)2  
x- kMNt;smmaRteFob (proportion) énéf¶Edllk;)an ³ 
    1-mYyeRKOg ³ 
         0630.0

!1
*2.4)2.4,1(

2.41

====
−eXP λ  

  2-BI 4 eTA 5 eRKOg ³ 
       1143.01633.01944.0)6()5()4()64( ++==+=+==≤≤ XPXPXPXP  

=0.472 
  K- enAkñúgry³eBl 250 éf¶EdlebIklk;etImanRbEhlb:unµanéf¶Edlkarlk;RbcaMéf¶dac;)an 3 
      eRKOg  ? 
       461852.0*250)3(*250* ≈===≈ XPpnλ  éf¶ 
cMNaM³  
1-ebI X1 nig X2 CaGefrécdnüB½rsugEdlminGaRs½ynwgKña ehIyEdlmanRbU)ab‘ÍlIeterog 

),( 11 λXP    nig ),( 22 λXP       enaH ³ 
                    ),(~ 2121 λλ ++= YPXXY  

4- CaTUeTAebI X1,X2,….,Xn CaGefrB½rsugminGaRs½ynwgKñaehIyEdlmanRbU)ab‘ÍlIeterog  
     ),(),.......,,(),,( 2211 nnXPXPXP λλλ  enaH ³ 
                         )....,(~...... 2121 nn YPXXXY λλλλ +++=+++=  
kMhiténc,ab; eTVFaeTArkc,ab;B½rsug ³ 
 snµtifalkçx½NÐ énkarGnuvtþeTAelIc,ab; eTVFaRtUv)anbMeBj b:uEnþenAkñúgkrNIenHTMhM sample 

énkarsakl,g n manTMhMFMehIyRbU)ab‘ÍlIet p mantMéltUcEdleFVIeGay np 

mantMélmYytUceFobeTAnwgtMél n dUecñHeyIgGaceFVIkMhitBIc,ab; eTVFaeTAc,ab;B½rsugdUcxag 
eRkam ³ 
                   npxppnxb =≈ λλ),;();;(  
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   enAkñúgkarGnuvtþkMhitBIc,ab;eTVFa eTArkc,ab;B½rsugGacGnuvtþ)anluHRta ³ 
                        nig 10.0,20 ≤> pn 5≤np  
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eyIgnwgelIkyk]TahrN¾mYyedIm,IbBa¢ak;GMBIkeNIxagelI edayeRbI Programming       
S-plus dUcxageRkam ³ 
 
 
  function(n, p) 
{ 
 kam2 <- function(n, p) 
 { 
  x <- 0:10 
  binomial <- dbinom(x, n, p) 
  lambda <- n * p 
  poisson <- dpois(x, lambda) 
  table <- cbind(x, binomial, poisson) 
  par(mfrow = c(2, 2)) 
  y1 <- plot(binomial, pch = 9, xlab =  
   "Variable x", ylab =  
   "Probability", main =  
   "Comparison of Binomial with Poisson distribution" 
   ) 
  y2 <- points(poisson, col = 5, pch = 12 
   ) 
  lines(binomial) 
  lines(poisson, col = 5) 
  legend(4.2, 0.3, c("values of binomial", 
   "values of poisson"), mark = c( 
   9, 12)) 
  barplot(binomial, xlab = "Variable X",  
   ylab = "Probability", main =  
   "Binomial distribution") 
  barplot(poisson, xlab = "Variable X",  
   ylab = "Probability", main =  
   "Poisson distribution") 
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  return(table, y1, y2) 
 } 
 result.1 <- kam2(10, 0.2) 
 result.2 <- kam2(20, 0.1) 
 result.3 <- kam2(30, 0.05) 
 return(result.1, result.2, result.3) 
} 

 
 
 
 
 
k- krNIEdl n=10, p=0.20, b(x,10,0.20) : 
 

 
       x        binomial               poisson  
       0   0.1073741824   0.13533528324 
       1   0.2684354560   0.27067056647 
       2   0.3019898880   0.27067056647 
       3   0.2013265920   0.18044704432 
       4   0.0880803840   0.09022352216 
       5   0.0264241152   0.03608940886 
       6   0.0055050240   0.01202980295 
       7   0.0007864320   0.00343708656 
       8   0.0000737280   0.00085927164 
       9   0.0000040960   0.00019094925 
      10  0.0000001024   0.00003818985 
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x- krNIEdl n=20, p=0.10, b(x,20,0.10)  
          

 
          x            binomial                    poisson  
          0       1.215767e-001         0.13533528324 
          1       2.701703e-001         0.27067056647 
          2       2.851798e-001         0.27067056647 
          3       1.901199e-001         0.18044704432 
          4       8.977883e-002         0.09022352216 
          5       3.192136e-002         0.03608940886 
          6       8.867045e-003         0.01202980295 
          7       1.970454e-003         0.00343708656 
          8       3.557765e-004         0.00085927164 
          9       5.270763e-005         0.00019094925 
         10      6.442043e-006         0.00003818985 
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K-krNI Edl n=30,p=0.05, b(x,30,0.05) :  
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            x              binomial                  poisson  
            0         2.146388e-001        2.231302e-001 
            1         3.389033e-001        3.346952e-001 
            2         2.586367e-001        2.510214e-001 
            3         1.270496e-001        1.255107e-001 
            4         4.513605e-002        4.706652e-002 
            5         1.235302e-002        1.411996e-002 
  
            7         4.888415e-004        7.564262e-004 
          6         2.708997e-003        3.529989e-003 

            8         7.396944e-005        1.418299e-004 
            9         9.516536e-006        2.363832e-005 
            10       1.051828e-006        3.545748e-006 
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lMhat;³  
1- edayeRbIkmµviFI S-plus cUrbgðajnigBnül;BItYnaTInimYy ² én command xageRkam : 

k- dbinom(x,30,0.10) , x<- 0:12  
x- Plot(data)  
 K- par(mfrow=c(3,2)) 
 X- etI points xus BI  plot y:agdUcemþc ? 
g- return()       
c- par(mfg=c(1,2,1,2))                                                                                

 
2- edayeRbIkmµviFI S-plus cUrsg; program edIm,IedaHRsaybBaðaxageRkam : 

nisSitmñak;RtUvqøgkat;karRblgmYyEdlman 15 sMnYr .  viFIsaRsþénkareeqøIysMnYr KI Bitb¤ minBit . 
edaysarnisSitenHBuM)anerobcMemeron)anl¥ Kat;sMerccitþe)aHkak;kñúgkareqøIy   ebIkak;ecjEpñkxagrUb 
Kat;eqøIy   :Bit : ebIkak;ecjEpñkxagelx Kat;eqøIy   : minBit  : .  nisSitenHRblgCab; luHRtaEtKat; 
TTYl)anBinÞú 60% .  kMNt;RbU)ab‘ÍlIet edIm,IeGaynisSitrUbenHRblg)anBinÞú y:agticNas;Cab; .  
                                                                                                                        

3- Rkumh‘unsagsg;mYy)anbBa¢ak;faedIm,Isagsg;GaKarmYyEdlman 10 ElVg kMBs; 4 Can; RBgTaMgman  
k,ac;rcnal¥RbNitRtUvcMNayeBlCamFüm 50 s)aþh¾ nigKMlatKMrU (standard deviation) 5 
s)aþh¾ .  \LÚvenHRkumhu‘nenHmanbMngcg;edjéføelIKMeragsagsg;mYyEdlmanlkçN³dUcxagelI 
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edaybBa¢ak;BIeBl evlac,as;las;kñúgkarsagsg;enAkñúgkic©snüaehIyEdlmanRbU)ab‘ÍlIeténkareKarB 
kic©snüaesµI 90% .                                   

      etIRkúmh‘unenHRtUvbBa¢ak;kñúgkic©snüacMnYnb:unµans)aþh¾edIm,IsMerc karsagsg;enH ebIsinNaeeKsnµti;fa 
      eBlevlacaM)ac;kñúgkarsagsg;eKarBtamc,ab;Nr½mal;  (normal) . 
4- eKmantaragTinñn½ydUcxageRkam : 

Output($) Probability 
         27000  0.11 
           23000  0.14 
         20000  0.24 
           22000  0.21 
         16000  0.30 

 
    edayeRbI kmµviFI S-plus cUrbegáIt table énTinñn½yxagelIenH nigKNnamFümén output Edlnwg  
    GacTTYl)anRBmTaMgKMlatKMrU (standard deviation) nig risk .                         
 
5- edayeRbIkmµviFI S-plus cUrsg; program edIm,IedaHRsaybBaðaxageRkam :  
    tamkarGegátmYyEdl)aneFIVeLIgedayTsSnavdIþ “Gestion” )aneGaydwgfa 28% énbuKÁlik rbs; 
     Rkumhu‘n “ AT&T ” mansBaØab½Rt “Master in management” .   snµtifa buKÁlik 15nak; 
     RtUv )aneRCIserIsedayécdnü .  
          k- etICamFümmanbuKÁlikb:unµannak; Edl mansBaØab½Rt “Master in management” kñúg 
     cMeNam KMrUsßitixagelI . 
           x- RbU)ab‘ÍlIetedIm,IeGay buKÁlik 5 nak; mansBaØab½Rt “Master in management” kñúg 
     cMeNam KMrUsßitixagelI .                                                                                
 
6- bursmñak;manbMNgcg;vinieyaKfvikarmYycMnYnedaykarTijb½NÑ PaKh‘un .  Kat;segáteXIjfa Rkumh‘un 
      AGacpþl;Tinñpl 16% ebIKaµnkarFøak;cuHénesdækic© pÞúyeTAvijKat;GacTTYl)an10%ebImankarFøak; 
      cuHénesdækic© . Kat;segáteXIjpgEdrRkumh‘un B pþl;Tinñplefr 12% .  etIkarFaøk;cuHénesdækic©  
      RtÚvtUcCagb:unaµnPaKry edIm,IeGaykarTijb½NÑ PaKh‘unén Rkumh‘un A TTYl)anTinñplx<s;Cag 
      Rkumh‘un B ?  
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