
Z_LINEAR_K (Version 5.2) 

          The program (options 1 and 2) provides the asymptotical inferences (z-statistics or confidence 

intervals CI) for the parameters L = ipi (a lineal function of K independent proportions with the i 

knows) or R = p2/p1 (the relative risk), by means of the optimal procedures and the score procedure. 

The key are: 

  xi  K independent binomials (ni, pi); 

  Coefficients i: B(+) = 
0i

i


 , B() = 
0i

i


 , B = B(+) + B() 

  Parameter of interest: L (option 1) or R (option 2). 

  TEST: H: L =  vs. K: L   ( is know) or H: R =  vs. K: R   (error ). 

  CI:  L1  L  L2    or R1  R  R2 (confidence 1). 

 In some cases the results of the one-tailed test and CI are also provided, as the optimal 

methods may differ from those in the two-tailed case. 

     Additionally (option 3), the programme also determines the contrast {i0} (i0 = 0) that makes 

the maximum of the score statistic Z2( = 0) (see bellow) which provides a homogeneity test for 

2K tables alternative to the classical Pearson chi-squared. See paper (8). 

SCORE TEST 

 The score z-statistics for H: L =  without continuity correction is: 
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where i iL p  , i i ip x / n , iq̂ =1 ip̂  and ip̂  (= pi_LH in the output of the program) is the maximum 

likelihood estimator of pi under H. The score z-statistics with a continuity correction (cc) is: 

 
2

0                                               if  

Sign( )   if  
c

i i i i

L c

Z L c
L L c

ˆ ˆp q / n



 
 



  
  
     

 where 
   
  2 1 1i

c
n

    


 
 

When the test is for H: R = , the expressions above are valid if they are changed 2 for 1, 1 for  

and  for 0. Finally, the test conclude K if Z()(or Zc())  z/2 (the 100(1−α/2)th percentile of 

the standard normal distribution). See paper (1). 

SCORE CI 

The CI for L (or R) is obtained to solve in  (or ): Z()= z/2 or Zc()= z/2. 

p-VALUES 

The program also provides the p-value of the test when the same makes sense (i.e. when the 

statistic is not obtained by increasing the data in a quantity that depends on the error ). 

REST OF THE TEST AND CI 

It comes in a similar way, but to other definitions of the statistic Z (see references). 

Equivalences between the outputs of the program and methods of the paper in references are 
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indicated in the following table: 

Case Output program Method in the paper 

Score (without cc) S0 in (2) 

Score (with cc) S0c in (2) 

Adjusted Wald W3 in (2) 

K ≥ 3 
 

Parameter L 
Peskun P0 in (2) 

Score (without cc) S0 in (3) 

Score (with cc) S0c in (3) 

Adjusted Wald (a) W2 in (3) 

Adjusted Wald (b) W4 in (3) 

K = 2 
 

and 
 

parameter L with  β1  β2 
Adjusted likelihood ratio LR1 in (7) 

Test for lambda = 0 

Score (without cc) 
Two-tailed:  ZE0 in (6) 
One-tailed: ZE0  in (11) 

Score (with cc) 
Two-tailed:  ZE0c in (6) 
One-tailed: ZW2  in (11) 

Adjusted Score (without cc) Two-tailed:  ZE3 in (6) 

Adjusted Score (with cc) Two-tailed:  ZE3c in (6) 

Adjusted Wald (without cc) Two-tailed:  ZW4  in (11) 

Adjusted Wald (with cc) One-tailed:  ZW2  in (11) 

Adjusted Arc Sine (a) (with cc) 
Two-tailed: AE1 in (11) 
One-tailed: AE5 in (11) 

Test for lambda  0 or CI for L 

Score (without cc) 
  Two-tailed: ZE0 in (6) 
  One-tailed: ZE0 in (11) 

Score (with cc) 
  Two-tailed: ZE0c in (6) 
  One-tailed: ZE0  in (11) 

Adjusted Arc Sine (a)   Two-tailed: AE1 in (6) 

Adjusted Arc Sine (a) (with cc)   One-tailed: AE5  in (11) 

Adjusted Arc Sine (b)   Two-tailed: AL1 in (7) 

Adjusted Wald   Two-tailed: ZW4 in (6) 

Peskun (b)   One-tailed: ZP'0 in (11) 

K = 2 
 

and 
 

parameter L with  β1 = β2 
 

(difference of proportion) 

Peskun (a)   One-tailed: ZP0 in (11) 

Test for rho = 1 

Score (without cc)  ZE0 in (5) and (12) 

Score (with cc)  ZE0c in (5) 

Adjusted Score (without cc)  ZE3 in (5) 

Adjusted Score (with cc)  ZE3c in (5) 

Adjusted score approx.  ZA1 in (5) and (12) 

Adjusted log transfor. LW2 in (5) and (12) 

Peskun   ZP0 in (5) and (12) 

Adjusted score Wald  ZW2 in (5) and (12) 

Test for rho  1 and CI for R 

Score (without cc) ZE0 in (5) and (12) 

Adjusted score approx. ZA1 in (5)  and (12) 

Adjusted Wald ZW4 in (5)  

Adjusted log transfor. 
Log transfor. 

Two-tailed: LW1 in (5)  
One-tailed:  LW0 in (12) 

Adjusted_1 arc sin AE1 in (5) 

K = 2 
 

and 
 

parameter R 
 

(relative risk) 

Adjusted_2 arc sin AE2 in (5) 
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Case Output program Method in the paper 

Peskun ZP0 in (5) and (12) 

Adjusted_5 arc sin AE5 in (5) and (12) 

Test or CI for L 

Score (without cc) 
Two-tailed: S0 in (4)  
One-tailed:  S0 in (10) 

Score (with cc) 
Two-tailed: S0c in (4) 
One-tailed:  S0c in (10) 

Adjusted Arc Sine (a) Two-tailed: A1 in (4) 

Adjusted Wald 
Two-tailed: W2 in (4) 
One-tailed:  W5 in (10) 

K = 1 
 

Parameter L 
 

(one proportion) 

Modified Score Two-tailed: MS in (9) 
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