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Chapter 1, The Continuous Bernoulli distribution 
 

1.The probability density function of Continuous Bernoulli 

distribution 
 

The Bernoulli distribution and parameter= p , 
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X is discrete random variable,  

 

Let X is continuous random variable and   is the parameter which replaces p . 

     

      

        

 
   

          ,C,CdxC.,ii

,
lnln

C

,

ln

C

ln

C.,i

,.dxC;xf

,,x,C;xf

x

x

X

xx

X

212
2

1
11

2

1

21

1

1

1

12

0

1

1

1
111

2

1

11
1

1

10101

1

0

1

0

1


































































































 

 

Section 1, The Continuous Bernoulli distribution, 

 ,CB~X   this probability distribution for “machine learning”. 

(1)The probability density function, 
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(2)The distribution function, 
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(3) The   is the shape parameter, 

Let X~Continous Bernoulli( ), the   is the shape parameter from the below 

diagram. The f(X| ) is the conditional probability density in   ,0< <1, but the 

E(X)= is the function of  . 

The following diagram, let X2=X, X1= , f(X2|X1)= f(X| ),  

the diagram is (X1= , f(X2|X1)). 

 
 

The red area is the range of (X, ). 
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Section 2, The simulator of Continuous Bernoulli distribution, 
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The random number= RND =    ,,Uniform;xFX 10~  

x  simulated value =
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(1)The simulated data generator, 

do  

{ 

  getting RND , 

  converting x  simulated value, 

 }  

 

(2)The probability distribution simulator, 

The probability distribution simulated database, 

do 100,000,000 times, 

{ 

  getting RND , 

  converting x  simulated value and saving the database, 

 }  

This frequency distribution is likely to the probability density function, the sample 

mean of database is closed to the population mean and the relative error is below  

1/10000. 

 

Note: The computer program is C:\C_Bernoulli\C_Bernoulli_01.exe, which can 

compute the simulated data of Continuous Bernoulli distribution. 
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Section 3, The expectation and variance, 
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The estimated equation of  XE ,  XVar , 
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 X1  is skewed coefficient and  X2  is kurtosis coefficient. 

 

Continuous Bernoulli distribution computed  XE ,  XVar ,  X1  and  X2  is 

complexity, the estimated those moments using   is easy way. 

The Curvi-linear analysis(Taylor’s expansion and regression combined) getting the 

mathematical model and computing the coefficients, the result could be accurately. 

 

(1)  XE =  1G ,   estimated  XE , 

The  XE  estimated equation is  1G , 

The 0.001   0.999, 0.143853919   0.856221427, 

The amount of paired data of ( ,  XE ) is 999,   is setting value and  XE  is 

computed by the simulator which has 100,000,000 data.  

 

X= 0.279390+0.441311  , 

 The estimated equation------ 

  1G  =0.50005887293491469+ 

0.77359483065083623*(X-0.50004573071171143)^1+ 

-0.015152112930081785000000000000*(X-0.50004573071171143)^2+ 

-27.27900934219360400*(X-0.50004573071171143)^3+ 

10.36370790004730200*(X-0.50004573071171143)^4+ 

15822.38842773437500000*(X-0.50004573071171143)^5+ 

-2817.42468261718750000*(X-0.50004573071171143)^6+ 

-3612752.6875*(X-0.50004573071171143)^7+ 

391281.72265625000000000*(X-0.50004573071171143)^8+ 

452401608.0000*(X-0.50004573071171143)^9+ 

-31440996.2500*(X-0.50004573071171143)^10+ 

-33874673664.0000*(X-0.50004573071171143)^11+ 

1540792624.0000*(X-0.50004573071171143)^12+ 

1582581137408.0000*(X-0.50004573071171143)^13+ 

-46642316288.0000*(X-0.50004573071171143)^14+ 

-46495537037312.0000*(X-0.50004573071171143)^15+ 

850124546048.0000*(X-0.50004573071171143)^16+ 

834533872107520.0000*(X-0.50004573071171143)^17+ 

-8542741594112.0000*(X-0.50004573071171143)^18+ 

-8357328558489600.0000*(X-0.50004573071171143)^19+ 

36339642531840.0000*(X-0.50004573071171143)^20+ 

35775834451083264.0000*(X-0.50004573071171143)^21 

ANOVA 

  Source       df                SS                     MS 

  Regression    21            16.7176990804            0.7960809086 

  Error        977             0.0001969542            0.0000002016      

  Total        998            16.7178960346    

H0:slope1=....=slope21=0, test statistic=3948994.157065, 

sample size=999, R2=0.999988, R2(adj)=0.999988,MSE=0.000000, 
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 ( ,  XE ) scatter diagram             ( ,R=  1G ,B=  XE ) scatter diagram 

     

 

(2)  XVar =  2G ,   estimated  XVar , 

The  XVar  estimated equation is  2G , 

The 0.001   0.999, 0.019960243   XVar 0.083352472, 

The amount of paired data of ( ,  XVar ) is 999,   is setting value and  XVar  is 

computed by the simulator which has 100,000,000 data. 

 

X=K(X1)=0.073806+-0.000019  , 

 The estimated equation ------ 

 2G =0.083298356117438743+ 

0.951844304800033570*(X-0.073795922003002973)^1+ 

-54413612.0*(X-0.073795922003002973)^2+ 

-200067416064.0*(X-0.073795922003002973)^3+ 

-50832134216811020000.0*(X-0.073795922003002973)^4+ 

72336669158987157000000.0*(X-0.073795922003002973)^5+ 

7758493160511042700.0*(X-0.073795922003002973)^6+ 

-8240695055655714000000.0*(X-0.073795922003002973)^7+ 

-609322451431830740.0*(X-0.073795922003002973)^8+ 

443071707403925570000.0*(X-0.073795922003002973)^9+ 

27276456959807344.0*(X-0.073795922003002973)^10+ 

-13146338077859939000.0*(X-0.073795922003002973)^11+ 

-739229493988584670000000000.0*(X-0.073795922003002973)^12+ 

228088785609802220.0*(X-0.073795922003002973)^13+ 

12339409252524324000000000.0*(X-0.073795922003002973)^14+ 

-2305399768199785500000000000.0*(X-0.073795922003002973)^15+ 

-123962875241096120000000.0*(X-0.073795922003002973)^16+ 

12576265627183818000000000.0*(X-0.073795922003002973)^17+ 

687097336654666920000.0*(X-0.073795922003002973)^18+ 

-28621190224551843000000.0*(X-0.073795922003002973)^19+ 

-1614141452456421600.0*(X-0.073795922003002973)^20 

 

ANOVA 

  Source      df                  SS                     MS 

  Regression    20            0.1398193120            0.0069909656 

  Error        978             0.0000154000            0.0000000157      

  Total        998             0.1398347119    

H0:slope1=....=slope20=0, test statistic=443972.489429, 

sample size=999, R2=0.999890, R2(adj)=0.999888,MSE=0.000000, 
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( ,  XVar ) scatter diagram           ( ,R=  2G ,B=  XVar ) scatter diagram 

   

 

(3)  X1 =  3G ,   estimated  X1 , 

The  X1  estimated equation is  3G , 

The 0.001   0.999, -1.7961485553   X1 1.795827056, 

The amount of paired data of ( ,  X1 ) is 999,   is setting value and  X1  is 

computed by the simulator which has 100,000,000 data.  

 

X=0.984739+-1.969753  , 

 The estimated equation ------ 

 3G =0.00015237181619909279+ 

0.72288572564741571000*(X--0.00013754206206167914)^1+ 

-0.07771367823443142700*(X--0.00013754206206167914)^2+ 

-1.48555698631025730000*(X--0.00013754206206167914)^3+ 

3.23668327310588210000*(X--0.00013754206206167914)^4+ 

44.19691285805311100000*(X--0.00013754206206167914)^5+ 

-52.74214139766991100000*(X--0.00013754206206167914)^6+ 

-514.35292186448351000000*(X--0.00013754206206167914)^7+ 

441.66157603263855000000*(X--0.00013754206206167914)^8+ 

3275.48317032307390000000*(X--0.00013754206206167914)^9+ 

-2160.62375265359880000000*(X--0.00013754206206167914)^10+ 

-12449.11081837862700000000*(X--0.00013754206206167914)^11+ 

6596.01762938499450000000*(X--0.00013754206206167914)^12+ 

29480.76403187215300000000*(X--0.00013754206206167914)^13+ 

-12939.83110857009900000000*(X--0.00013754206206167914)^14+ 

-43855.79631179571200000000*(X--0.00013754206206167914)^15+ 

16311.62740564346300000000*(X--0.00013754206206167914)^16+ 

39823.57315185666100000000*(X--0.00013754206206167914)^17+ 

-12768.25018835067700000000*(X--0.00013754206206167914)^18+ 

-20163.34744052588900000000*(X--0.00013754206206167914)^19+ 

5647.26117467880250000000*(X--0.00013754206206167914)^20+ 

4361.87453491799530000000*(X--0.00013754206206167914)^21+ 

-1078.29322034120560000000*(X--0.00013754206206167914)^22 

ANOVA 

  Source         df                SS                     MS 

  Regression    22          340.2086189293           15.4640281332 

  Error        976             0.0059924144            0.0000061398      

  Total        998           340.2146113437    

H0:slope1=....=slope22=0, test statistic=2518666.166276, 

sample size=999, R2=0.999982, R2(adj)=0.999982,MSE=0.000006, 
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( ,  X1 ) scatter diagram          ( ,R=  3G ,B=  X1 ) scatter diagram 

   
 

(4)  X2 =  4G ,   estimated  X2 , 

The  X2  estimated equation is  4G , 

The 0.001   0.999, 1.799857270   X2 7.0808074006, 

The amount of paired data of ( ,  X2 ) is 999,   is setting value and  X2  is 

computed by the simulator which has 100,000,000 data.  

 

X=2.292589+0.000951  , 

 The estimated equation ------ 

 4G =1.8082038890859193+ 

9.0944448420777917*(X-2.293064877314313400)^1+ 

-5649327.2372012138000000*(X-2.293064877314313400)^2+ 

-2840484322.50*(X-2.293064877314313400)^3+ 

1454772784505248.00*(X-2.293064877314313400)^4+ 

282173067709382660.00*(X-2.293064877314313400)^5+ 

-93623181371148578000000.00*(X-2.293064877314313400)^6+ 

-12843445897786422000000000.00*(X-2.293064877314313400)^7+ 

30545377164991993.00*(X-2.293064877314313400)^8+ 

3212971560766148400.00*(X-2.293064877314313400)^9+ 

-568216426784795810000000.00*(X-2.293064877314313400)^10+ 

-48295690587336284000000000.00*(X-2.293064877314313400)^11+ 

63968562608824166.00*(X-2.293064877314313400)^12+ 

4544885501268294000.00*(X-2.293064877314313400)^13+ 

-443419149014227060000000.00*(X-2.293064877314313400)^14+ 

-26959294213922125000000000.00*(X-2.293064877314313400)^15+ 

18493181124335300.00*(X-2.293064877314313400)^16+ 

978467103510877170.00*(X-2.293064877314313400)^17+ 

-42541301487946493000000.00*(X-2.293064877314313400)^18+ 

-1983368251414276600000000.00*(X-2.293064877314313400)^19+ 

41463158348262657000000000000.00*(X-2.293064877314313400)^20+ 

17195292699711689.00*(X-2.293064877314313400)^21 

 

ANOVA 

  Source         df                SS                     MS 

  Regression    21          553.4887357077           26.3566064623 

  Error        977             0.4692730413            0.0004803204      

  Total        998           553.9580087490    

 H0:slope1=....=slope21=0, test statistic=54872.967861, 

 sample size=999, R2=0.999153, R2(adj)=0.999135,MSE=0.000480, 
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( ,  X2 ) scatter diagram          ( ,R=  4G ,B=  X2 ) scatter diagram 

   

 

Note: The computer program is C:\C_Bernoulli\C_Bernoulli_02.exe, which can 

compute the  XE ,  XVar ,  X1 ,  X2  and frequency table when Continuous 

Bernoulli distribution( ). The simulated data amount=100,000,000, the sample mean, 

sample variance, sample skewed coefficient and sample kurtosis coefficient is closed 

to  XE ,  XVar ,  X1 ,  X2  and the frequency distribution is similar to 

Continuous Bernoulli distribution ( ). 

 

example 3-1, =0.1, 

X1 pdf and df Coefficient 

      

    Mathematical Mean:              0.33015 

    Geometrical Mean :              0.20663 

    Harmonic Mean    :              0.01882 
    Variance         :              0.06652 

    S.D.             :              0.25791 

    Skewed Coef.     :              0.74382 
    Kurtosis Coef.   :              2.58122 

    MAD              :              0.21455 

    Range            :              1.00000 
    Mid_range        :              0.50000 

    Median           :              0.26754 

    Q1               :              0.11441 
    Q2               :              0.26754 

    Q3               :              0.50003 

    IQR              :              0.38562 
    C.V.             :              0.78118 

 

example 3-2,  =0.2, 

X1 pdf and df Coefficient 

      

    Mathematical Mean:              0.38814 
    Geometrical Mean :              0.25589 

    Harmonic Mean    :              0.03197 

    Variance         :              0.07595 
    S.D.             :              0.27558 

    Skewed Coef.     :              0.47578 

    Kurtosis Coef.   :              2.11516 
    MAD              :              0.23452 

    Range            :              1.00000 

    Mid_range        :              0.50000 
    Median           :              0.33913 

    Q1               :              0.14981 

    Q2               :              0.33913 
    Q3               :              0.59652 

    IQR              :              0.44671 

    C.V.             :              0.71000 
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example 3-3, =0.3, 

X1 pdf and df Coefficient 

      

    Mathematical Mean:              0.43033 
    Geometrical Mean :              0.29538 

    Harmonic Mean    :              0.03728 

    Variance         :              0.08046 
    S.D.             :              0.28365 

    Skewed Coef.     :              0.29223 

    Kurtosis Coef.   :              1.91812 
    MAD              :              0.24399 

    Range            :              1.00000 

    Mid_range        :              0.50000 
    Median           :              0.39722 

    Q1               :              0.18196 

    Q2               :              0.39722 
    Q3               :              0.66073 

    IQR              :              0.47877 

    C.V.             :              0.65914 

 

example 3-4, =0.4, 

X1 pdf and df Coefficient 

      

    Mathematical Mean:              0.46633 

    Geometrical Mean :              0.33176 
    Harmonic Mean    :              0.03856 

    Variance         :              0.08266 

    S.D.             :              0.28751 
    Skewed Coef.     :              0.14031 

    Kurtosis Coef.   :              1.82714 

    MAD              :              0.24860 
    Range            :              1.00000 

    Mid_range        :              0.50000 

    Median           :              0.44968 
    Q1               :              0.21460 

    Q2               :              0.44968 

    Q3               :              0.70952 
    IQR              :              0.49492 

    C.V.             :              0.61654 

 

example 3-5, =0.5,此為 Uniform(0,1)。 

X1 pdf and df Coefficient 

      

    Mathematical Mean:              0.50002 

    Geometrical Mean :              0.36791 

    Harmonic Mean    :              0.04653 
    Variance         :              0.08334 

    S.D.             :              0.28869 

    Skewed Coef.     :             -0.00004 
    Kurtosis Coef.   :              1.79990 

    MAD              :              0.25002 
    Range            :              1.00000 

    Mid_range        :              0.50000 

    Median           :              0.50002 
    Q1               :              0.25001 

    Q2               :              0.50002 

    Q3               :              0.75001 
    IQR              :              0.50000 

    C.V.             :              0.57735 
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example 3-6, =0.6, 

X1 pdf and df Coefficient 

      

    Mathematical Mean:              0.53377 
    Geometrical Mean :              0.40612 

    Harmonic Mean    :              0.06289 

    Variance         :              0.08267 
    S.D.             :              0.28752 

    Skewed Coef.     :             -0.14060 

    Kurtosis Coef.   :              1.82720 
    MAD              :              0.24861 

    Range            :              1.00000 

    Mid_range        :              0.50000 
    Median           :              0.55043 

    Q1               :              0.29050 

    Q2               :              0.55043 
    Q3               :              0.78554 

    IQR              :              0.49504 

    C.V.             :              0.53867 

 

example 3-7, =0.7, 

X1 pdf and df Coefficient 

      

    Mathematical Mean:              0.56986 

    Geometrical Mean :              0.44932 
    Harmonic Mean    :              0.08201 

    Variance         :              0.08044 

    S.D.             :              0.28362 
    Skewed Coef.     :             -0.29288 

    Kurtosis Coef.   :              1.91890 

    MAD              :              0.24395 
    Range            :              1.00000 

    Mid_range        :              0.50000 

    Median           :              0.60297 
    Q1               :              0.33959 

    Q2               :              0.60297 

    Q3               :              0.81822 
    IQR              :              0.47863 

    C.V.             :              0.49770 

 

example 3-8, =0.8, 

X1 pdf and df Coefficient 

      

    Mathematical Mean:              0.61200 

    Geometrical Mean :              0.50263 

    Harmonic Mean    :              0.09574 
    Variance         :              0.07590 

    S.D.             :              0.27551 

    Skewed Coef.     :             -0.47608 
    Kurtosis Coef.   :              2.11563 

    MAD              :              0.23446 

    Range            :              1.00000 
    Mid_range        :              0.50000 

    Median           :              0.66100 

    Q1               :              0.40365 
    Q2               :              0.66100 

    Q3               :              0.85024 

    IQR              :              0.44659 
    C.V.             :              0.45018 
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example 3-9, =0.9, 

X1 pdf and df Coefficient 

      

    Mathematical Mean:              0.66987 
    Geometrical Mean :              0.58009 

    Harmonic Mean    :              0.14364 

    Variance         :              0.06651 
    S.D.             :              0.25790 

    Skewed Coef.     :             -0.74372 

    Kurtosis Coef.   :              2.58089 
    MAD              :              0.21455 

    Range            :              1.00000 

    Mid_range        :              0.50000 
    Median           :              0.73250 

    Q1               :              0.49996 

    Q2               :              0.73250 
    Q3               :              0.88561 

    IQR              :              0.38565 

    C.V.             :              0.38499 

 

example 3-10, =0.99, 

X1 pdf and df Coefficient 

      

    Mathematical Mean:              0.79258 

    Geometrical Mean :              0.75294 
    Harmonic Mean    :              0.51282 

    Variance         :              0.03707 

    S.D.             :              0.19253 
    Skewed Coef.     :             -1.41514 

    Kurtosis Coef.   :              4.82773 

    MAD              :              0.14894 
    Range            :              1.00000 

    Mid_range        :              0.50000 

    Median           :              0.85137 
    Q1               :              0.70480 

    Q2               :              0.85137 

    Q3               :              0.93816 
    IQR              :              0.23336 

    C.V.             :              0.24292 

 

example 3-11, =0.001, 

X1 pdf and df Coefficient 

      

    Mathematical Mean:              0.14384 

    Geometrical Mean :              0.08110 
    Harmonic Mean    :              0.00953 

    Variance         :              0.01999 

    S.D.             :              0.14138 
    Skewed Coef.     :              1.79668 

    Kurtosis Coef.   :              7.08231 

    MAD              :              0.10543 
    Range            :              0.99999 

    Mid_range        :              0.50000 

    Median           :              0.10020 
    Q1               :              0.04161 

    Q2               :              0.10020 

    Q3               :              0.20031 
    IQR              :              0.15870 

    C.V.             :              0.98292 
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Chapter 2, The sufficient statistic of Continuous Bernoulli 

distribution 
 

The sufficient statistic of parameter is bassis on the parameter point estimator and the 

test statistic and confidence interval statistic. 
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Section 2, The sampling distribution of 


n

i

iX
1

 is Continuous Binomial(n, ), 

iid

n ~X,....,X,X 21
Continuous Bernoulli( ), 

1. The 
nX....XXX  21
 pdf, 

(1) n=2, 

The probability density function, 

     

      ,,x,Cn,;xf

,,x,Cn,;xf

xx

X

xx

X

10101

10101

2

1

2

1

1

1

22

2

11

1












 

 

21 X,X ,
 are independent random variables, 

     

    

   

    
 
 

 
 

,
x,x

x,x
,

x,x

x,x
C

,n,;xxx,xfn,;x,xf

,x,x,C

n,;xfn,;xfn,;x,xf

xx

X,XX,X

xxxx

XXX,X

11

1001

1

21

1

2122

1211

21

22

2121

211

2121

2121





























 

   













,xifxx

,xifxx

,x,x,minxx,max

,xxx,XXX ,

21 11

10 0

20110

10

1

1

1

1221

 

      
 

 

1

1

10

22
1 dxCn,;xf

x,min

x,max

xx

X  


    

      

      





















,xifdxCn,;xf

,xifdxCn,;xf

x

xx

X

xxx

X

21 11

10 11

1

1
1

22

0
1

22




 

 
    

      














21 12

10 1

22

22

xifxC

xifxC
n,;xf

xx

xx

X




  

for example, 
2

1
 , 

 









21 2

10 

xifx

xifx
n,;xf X   

 

 

 

 

 

 

 

 

 



Thank You for previewing this eBook 

You can read the full version of this eBook in different formats: 

 HTML (Free /Available to everyone) 

 

 PDF / TXT (Available to V.I.P. members. Free Standard members can 

access up to 5 PDF/TXT eBooks per month each month) 

 

 Epub & Mobipocket (Exclusive to V.I.P. members) 

To download this full book, simply select the format you desire below 

 

 

 

http://www.free-ebooks.net/

