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Abstract 

The purpose of the present paper is to estimate the parameters v, u; and 
8 of the probabilistic model of school-achievement test with triple choice 
response described in article [5], Numerical results of point estimation are 
summarized. 

Key words: Statistical analysis, probalistic model, triple choice 
response, school-achievement test, point estimation 

MS Classification: 62P10, 62P15 

1 Introduction 
The aim of this paper is to investigate a probabilistic model of school-achieve­
ment test with triple-choice response given in [5] where the probabilistic struc­
ture of the test was defined under certain simplifying assumptions. The test 
consists of n independent questions of the same difficulty, q is the number of 
offered alternatives, q > 5. 

Set us MQ denote the random variable expressing the number of questions 
of the test to which no correct response was given, Mi the random variable 
expressing the number of questions to which only one correct response was 
given, M2 the random variable expressing the number of questions to which 
two correct responses were given, and M3 the random variable expressing the 
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number of question to which all the three correct responses were given by the 
tested person. Then 

P(M0 = m0,Mi = mi,M2 =m2,M3 = m3) = 

(g-3)(g-4)(g-5) 
rao! mi! ra2! 7773! 

S+ H 

q(q-l)(q-2) 
ÜJ + V 

9 \ ( í - 3 ) ( í - 4 ) 

18v 
q-l q(q-l)Jq-2\ 

0 г — w 

5/ W - l ) ( в - - 2 ) 

( g - l ) ( g - 2 ) - 2 

ï - 2 ( « - 1 ) ( Í - 2 ) 

? ( g - l ) ( g - 2 ) - 6 | m 

g ( í - l ) ( í - 2 ) (1) 

where rao + mi + m2 + 7773 = n. 
The distribution of the random vector M = (Mo, Mi, M2 , M3) is dependent 

on parameters vy LO and 6 which represent the proportion of the tested topic with 
which the examined person is quite unfamiliar or only "one-third-familiar" or 
"two-third-familiar", respectively. 

The purpose of the present paper is to estimate the parameters vyu),6 and 
in this way also the parameter r = v + 2u>/3 + 8/3 representing the whole 
proportion of tested topic with which the examinee is unfamiliar. 

2 Point estimation of the parameters 

The parameters vyuj and 6 will be estimated at first by the moment method 
using the theoretical and empirical moments of the variables Mo,Mi ,M 2 ,M3 
on the basis of a single application of the test. Comparing theoretical and 
empirical mean values and using the formulas (6), (9), (12) of [5] the following 
equations 

q(q~ l)(q~2) 

,E(M1) = n L + v9-)^-^-tl=mi 

m2 

qj (q-l)(q-2) 

, , „ . . . : , 4ш 18г/ 
E(M2) = n [ 6 + ^ + 

g - з 
q-í • q(q-l)J\q-2 

are derived. 
The first equation provides the estimator of the parameter v in the form 

_ m 0 q(q- l)(q - 2) 

n (q-Ъ)(q-A)(q-Ъ) 
(2) 
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After substitution to the second equation we get the expression 

(q - 3)(q - 4) 9 
m i = nuj7 Tw o\ + E"m° 

(q-l)(q-2) a-5 
from where we obtain the following point estimator of the parameter u> 

m i 9m 0 \ (q-l)(q-2) 

n(q-b)J ( « - 3 ) ( g - 4 ) ' 
(3) 

By setting expressions (2), (3) to the third equation we derive the point 
estimator of the parameter 6 

m2 

n 

4m\ 
+ 

18mo 

n(q-4) n(q-4)(q-Ь)J q-3 

q-2 
(4) 

The same solution can be obtaind also by the maximum likelihood method 
on the basis of a single application of the test ussing the multinomial distribution 
(1) of the random vector M = (M 0 , Mu M 2 , M 3 ) . Setting 

L(zj, CJ, <S, m) = 

n\ 
mrj! mi ! TT^! m 3 ! 

( 5 - 3 X 5 - 4 X 5 - 5 ) 

Aш 18f 

6+ - + 

5 ( 5 - l ) ( 5 - 2 ) 

5 - 3 ^ m з 

^ ^ 9 4 ( 5 - 3 X 5 - 4 ) 

5 j ( « - ! ) ( « - 2 ) 

5 - 1 5 ( « - l ) j « ~ 2 j 
l - д í - - i - t ł , ( - - 1 ) ( - - 2 ) - 2 -

5 - 2 ( « - l ) ( в - 2 ) 

5 ( 5 - l ) ( 5 - 2 ) - 6 1 m 

we will solve following system of equations 

д\nL(v,ш, S, m) 
= 0, 

д\nL(v, ш,S, m) 
0, 

5 ( 5 - l ) ( 5 - 2 ) 

<91nL(z/, u, f5, m) 

6V <9u; 

Expressing the logarithm of the likelihood function 

s 

\nL(ľ,ш,6,m) — ln • 
?Tio! rnil m2? m 3 ! 

-f-mi ln 
„ ^ (q -Щq~ 4) 

qj (q-l)(q-2) 

+ m 3 ln 

ШQ łn 

-Ш2 ІП 

, ( ? - 3 ) ( в - 4 ) ( 5 - 5 ) 

5 ( « - l ) ( « - 2 ) 

4w 18ІV 

<5 + г + 1 « ( « - l ) j 3 - 2 

0. (5) 

+ 

з-з 
+ 

5 - 3 ( 5 - l ) ( 5 - 2 ) - 2 5 ( 5 - l ) ( 5 - 2 ) - 6 
1 — 0 — — íű —— —— V 5 - 2 ( 5 - l ) ( 5 - 2 ) 

and partial derivatives (5) we get system of equations 

5 ( 5 - ! ) ( « - 2 ) 
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m0 __| ҷ2 _ j _ 
7/ / i 4- 1/ 9 A -I- 4 u ; -L 1 8 / / 

g ( g - i ) ( g - 2 ) - б 
Ш 3 g ( g - l ) ( g - 2 ) __ ^ 

1 _ *__Ҙ C J(gГl)(jf-2) 2 _ q(g-l)(g-2)-6 
I % - 2 w ( F l ) ( g - 2 ) " (7(î-l)(f7-2Г 

4 ( g - l ) ( g - 2 ) - 2 

"ч m 2 ғт m з _ Ę _ _ _ __n 
+ г , 4<_J , 18;/ _ . / , _ ч ť/,_l V / , _ < Л _ o /,//,_ 1V/,_9^_Ѓ Î ~ U / • • l / - ( ? + - % + Z 8 ^ 1 ^ g ~ 3 . . (g - l ) (g -2) -2 q(g-l)(g-2)-6 

W + I/j ° + g- l + g~FT, l - % - 2 - ^ (g-l)(g-2) ~ " í ( í - l ) ( g - 2 ) 

_~ g-3 
m2 

A _i_ 4 a > i 18j_ i cg-3 (g-l)(g-2)-2 g(g-l)(g-2)-6 

t + ̂  + xrTi i - * z.-. - ̂ ( ,4 -2 ) - * 'y(.-i)(.--) 
= 0 

After multiplication of the second equation by (g — 3)(g — 2) and the third 
equation by [(q — l)(q — 2) — 2]/[(g — l)(g — 2)] we can substract these equations 
to obtain the equivalent expressions 

g - 3 4(g-3) ( g ~ l ) ( g - 2 ) - 2 
m ' h , m 2 _ _ K _ _ __ W2 (.-17(7-2) 
/ , _i_ , / 9 A _L 4 ^ _L j___i_ S _1_ 4 ^ _L l__i_ 

W + ̂ J 6 + F T + g ( F I J ^ + ^ + ^ - T T 

which using the relation (q — l)(q — 2) — 2 = q(q — 3) leads to the equality 

o-4 
mi _ m2 Jzi 

, , _ ± _ . / 9 S-L 4UJ I l e g ' 
^ + ^g ^ + ^ + ^ - T ) 

resp. 
/ 4a; 18i/ \ _ - 4 / 9 \ 

rai « + 7 + -7 IT = m2 ^ w + v- . 6 
V 5 - 1 q(q-l)J q-1 \ qj 

Setting (2), (3), (4) to (6) we get identity 

mim2 4m^ 18momi 4m^ 36momi 
n n(q-A) n(q - A)(q - 5) n(q - A) n(q - 4)(g - 5) 

18momi mim2 9mom2 9raora2 _l _ _ - __ = _ __. _|_ 
n(q — 4)(g — 5) n n(q — 5) n(q — 5) 

So, we can see that the estimators (2),(3),(4) are solutions of the system (5) and 
that they are the maximum likelihood estimators of the parameters u, uo and 6. 

However, the derived relations (2), (3), (4) are convenient solutions only 
under the conditions that 

0 < i> < 1, 0 < _ ) < 1 , 0 < < 5 < 1 , 0 < £ + cD + <5 < 1, (7) 

144 



If the expressions (2), (3), (4) do not fulfil the conditions (7), they can't be 
used. In this case we only have to use the numerical solution giving values of 
the parameters v, to and 6 satisfying the conditions (7) and giving the maximum 
value of likelihood function at the same time. 

The point estimator r of the parameter T, representing the whole proportion 
of the tested topic with which the examinee is unfamiliar, is than obtained by 
the relation f = <5/3 -f 2CJ/3 + v. 

3 Numerical results 

The values of the point estimator of r for different g, n and ran, mi, ra2, ra3 are 
summarized in tables on pp. 145-155. They were calculated only with precision 
0.02. 

Point estimator of parameter r 

rao rai rH2 q = ß q = l q = S q = 9 q= 10 

0 0 0 0.00 0.00 0.00 0.00 0.00 
1 0.04 0.04 0.04 0.04 0.04 
2 0.09 0.08 0.08 0.08 0.08 
3 0.13 0.13 0.12 0.12 0.11 
4 0.18 0.17 0.16 0.16 0.15 
5 0.22 0.21 0.20 0.19 0.19 
6 0.27 0.25 0.24 0.23 0.22 
7 0.31 0.29 0.28 0.27 0.27 
8 0.33 0.33 0.32 0.31 0.30 
9 0.33 0.33 0.33 0.33 0.33 

10 0.33 0.33 0.33 0.33 0.33 

rao rai ?7i2 q = 6 q = l q = S q = 9 q = 10 

0 1 0 O.Ю 0.09 0.08 0.07 0.07 
1 0.19 0.15 0.14 0.13 0.13 
2 0.22 0.19 0.18 0.17 0.17 
3 0.27 0.24 0.22 0.21 0.20 
4 0.31 0.28 0.26 0.25 0.24 
5 0.36 0.32 0.30 0.29 0.28 
6 0.40 0.36 0.34 0.33 0.32 
7 0.44 0.40 0.38 0.37 0.36 

8 0.44 0.42 0.40 0.40 0.39 
9 0.44 0.42 0.40 0.40 0.39 
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røo røi rø2 9 = 6 9 = 7 9 = 8 9 = 9 9 = 10 

0 2 0 0.22 0.20 0.17 0.13 0.12 
1 0.32 0.25 0.21 0.21 0.20 
2 0.37 0.28 0.27 0.26 0.25 
3 0.37 0.35 0.32 0.30 0.29 
4 0.44 0.39 0.36 0.34 0.33 
5 0.49 0.43 0.40 0.38 0.37 
6 0.53 0.47 0.44 0.42 0.41 
7 0.56 0.50 0.47 0.46 0.44 
8 0.56 0.50 0.47 0.46 0.45 

røo røi rø2 9 = 6 9 = 7 9 = 8 9 = 9 9 = 10 

0 3 0 0.32 0.30 0.26 0.21 0.20 
1 0.42 0.41 0.28 0.28 0.27 
2 0.52 0.36 0.35 0.35 0.34 
3 0.54 0.43 0.42 0.40 0.38 
4 0.55 0.50 0.46 0.44 0.42 
5 0.59 0.54 0.50 0.47 0.46 
6 0.67 0.58 0.54 0.51 0.50 
7 0.67 0.58 0.54 0.52 0.50 

røo røi rø2 9 = 6 9 = 7 9 = 8 9 = 9 9 = 10 

0 4 0 0.42 0.40 0.36 0.30 0.28 
1 0.52 0.46 0.38 0.36 0.34 
2 0.64 0.49 0.45 0.43 0.41 
3 0.70 0.57 0.49 0.48 0.47 
4 0.73 0.60 0.56 0.53 0.51 
5 0.76 0.64 0~60 0.57 0.55 
6 0.80 0.67 0.63 0.58 0.56 

røo røi rø2 9 = 6 9 = 7 9 = 8 9 = 9 9 = 10 

0 5 0 0.52 0.50 0.47 0.38 0.35 
1 0.64 0.60 0.45 0.42 0.41 
2 0.74 0.65 0.49 0.47 0.46 
3 0.84 0.67 0.56 0.54 0.53 
4 0.91 0.72 0.63 0.61 0.60 
5 1.00 0.82 0.67 0.6.4 0.62 

røo røi rø2 9 = 6 9 = 7 9 = 8 9 = 9 9 = 10 

0 6 0 0.64 0.60 0.52 0.45 0.41 
1 0.74 0.66 0.60 0.56 0.48 
2 0.84 0.72 0.58 0.55 0.54 
3 0.94 0.76 0.65 0.63 0.61 
4 1.00 0.79 0.67 0.65 0.64 
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m 0 ł П i m 2 5 = 6 5 = 7 5 = 8 5 = 9 5 = Ю 

Ü 7 0 0.74 0.72 0.68 0.54 0.48 
1 0.84 0.82 0.70 0.57 0.55 
2 0.94 0.90 0.75 0.63 0.61 
3 1.00 0.97 0.78 0.67 0.65 

m0 m i m2 5 = 6 5 = 7 5 = 8 5 = 9 5 = 10 

0 8 0 0.84 0.82 0.78 0.60 0.55 
1 0.94 0.92 0.84 0.65 0.61 
2 1.00 0.98 0.86 0.68 0.66 

m0 ГTíi m 2 5 = 6 5 = 7 5 = 8 5 = 9 5 = 1 0 

0 9 0 0.94 0.90 0.86 0.72 0.62 
1 1.00 1.00 0.92 0.78 0.67 

m 0 ł ł l i m 2 5 = 6 5 = 7 5 = 8 5 = 9 5 = Ю 

0 10 0 1.00 1.00 0.96 0.79 0.67 

m 0 
m\ m 2 5 = 6 5 = 7 5 = 8 5 = 9 5 = 10 

1 0 0 0.10 0.10 0.10 0.10 0.10 
1 0.21 018 0.17 0.16 0.15 
2 0.25 0.23 0.21 0.20 0.19 
3 0.29 0.27 0.25 0.23 0.22 
4 0.34 0.31 0.29 0.28 0.27 
5 0.38 0.35 0.33 0.31 0.30 
6 0.43 0.39 0.37 0.35 0.34 
7 0.47 0.43 0.41 0.39 0.38 
8 0.48 0.44 0.43 0.42 0.41 

9 0.51 0.45 0.44 0.43 0.42 

m 0 m i m 2 5 = 6 5 = 7 5 = 8 5 = 9 5 = Ю 

1 1 0 0.22 0.21 0.20 0.20 0.20 
1 0.32 0.30 0.29 0.28 0.26 
2 0.41 0.36 0.33 0.31 0.30 
3 0.45 0.40 0.37 0.35 0.34 

4 0.50 0.44 0.41 0.39 0.38 

5 0.54 0.48 0.45 0.43 0.41 

6 0.59 0.53 0.49 0.47 0.45 
7 0.64 0.55 0.52 0.51 0.49 

8 0.73 0.57 0.54 0.53 0.51 
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mo Гïl\ Ï7/-V g = 6 (7 = 7 g = 8 o = 9 q = 10 

1 2 0 0.32 0.31 0.30 0.30 0.30 
1 0.42 0.41 0.40 0.39 0.38 
2 0.52 0.49 0.45 0.43 0.41 
3 0.61 0.54 0.49 0.47 0.45 
4 0.66 0.58 0.53 0.5l 0.49 
5 0.70 0.62 0.57 0.55 0.53 
6 0.76 0.67 0.60 0.58 0.56 
7 0.84 0.73 0.62 0.60 0.57 

m0 Ш i m 2 g = 6 g = 7 (7 = 8 o = 9 g = 10 

1 3 0 0.42 0.41 0.40 0,40 0.40 
1 0.52 0.51 0.50 0.49 0.46 
2 0.64 0.62 0.58 0.54 0.50 
3 0.74 0.68 0.62 0.57 0.54 
4 0.82 0.74 0.68 0.61 0.58 
5 0.86 0.80 0.70 0.65 0.62 
6 1.00 0.86 0.72 0.66 0.63 

?Ho ГYl\ ГП'2 o = 6 (7 = 7 g = 8 g = 9 ( 7 = 1 0 

I 4 0 0.52 0.51 0.50 0.50 0.50 
1 0.64 0.63 0.62 0.59 0.54 
2 0.74 0.72 0.67 0.63 0.59 
3 0.84 0.81 0.72 0.67 0.63 
4 0.94 0.87 0.76 0.70 0.67 

5 1.00 0.90 0.78 0.72 0.69 

mo Ш ] m 2 o = 6 g = 7 g = 8 g = 9 o = 10 

1 5 0 0.64 0.63 0.62 0.60 0.60 
1 0.74 0.73 0.71 0.68 0.63 
2 0.84 0.82 0.79 0.71 0.67 
3 0.94 0.92 0.81 0.75 0.72 
4 1.00 0.96 0.85 0.78 0.74 

mo 7771 m 2 q = 6 g = 7 o = 8 q = 9 5 = 10 

1 6 0 0.74 0.72 0.71 0.70 0.70 
1 0.84 0.83 0.82 0.79 0.71 
2 0.94 0.92 0.90 0.80 0.75 
3 1.00 0.98 0.93 0.87 0.79 

mo Ш ] m 2 o = 6 (7 = 7 g = 8 (7 = 9 ( 7 = 1 0 

1 7 0 0.84 0.83 0.82 0.80 0.80 
1 0.94 0.92 0.91 0.87 0.81 
2 1.00 1.00 0.98 0.89 0.82 
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m 0 m\ ГП2 (7 = 6 g = 7 (7 = 8 g = 9 q = 10 

1 8 0 0.94 0.92 0.91 0.91 0.89 
1 1.00 1.00 1.00 0.98 0.90 

m 0 mi m 2 
g = 6 g = 7 g = 8 (7 = 9 g = 10 

1 9 0 1.00 1.00 1.00 1.00 1.00 

m 0 Ш] Ш2 g = 6 (7 = 7 g = 8 q = 9 (7= 10 

2 0 0 0.22 0.20 0.20 0.20 0.20 
1 0.32 0.30 0.29 0.28 0.26 
2 0.41 0.36 0.33 0.31 0.30 
3 0.45 0.40 0.37 0.35 0.34 
4 0.50 0.44 0.41 0.39 0.38 
5 0.54 0.48 0.45 0.43 0.41 
6 0.59 0.53 0.49 0.47 0.45 
7 0.60 0.55 0.52 0.50 0.49 
8 0.73 0.57 0.53 0.51 0.50 

m 0 Шi Ш2 q = 6 g = 7 g = 8 (7 = 9 g = 10 

2 1 0 0.32 0.30 0.30 0.30 0.30 
1 0.42 0.41 0.40 0.39 0.37 
2 0.52 0.49 0.45 0.43 0.41 
3 0.61 0.53 0.49 0.47 0.45 
4 0.66 0.58 0.53 0.51 0.49 
5 0.70 0.62 0.57 0.55 0.53 
6 0.75 0.65 0.60 0.58 0.57 
7 0.84 0.73 0.62 0.60 0.59 

m 0 m i ?H2 (7 = 6 (7 = 7 (7 = 8 g = 9 g = 10 

2 2 0 0.42 0.41 0.40 0.40 0.40 
1 0.52 0.51 0.50 0.50 0.49 
2 0.64 0.62 0.58 0.55 0.53 
3 0.74 0.67 0.62 0.59 0.58 
4 0.82 0.71 0.66 0.63 0.60 
5 0.86 0.75 0.70 0.67 0.64 
6 1.00 0.80 0.75 0.73 0.72 

149 



m
0 

m j m-2 5 = 6 5 = 7 5 = 8 5 = 9 5 = 10 

2 3 0 0.52 0.51 0.50 0.50 0.50 

1 0.64 0.63 0.62 0.61 0.60 

2 0.74 0.72 0.71 0.67 0.65 

3 0.84 0.81 0.75 0.71 0.69' 

4 0.94 0.85 0.79 0.75 0.73 

5 1.00 0.92 0.83 0.77 0.75 

m
0 

mi m
2 5 = 6 5 = 7 5 = 8 5 = 9 5 = 10 

2 4 0 0.64 0.63 0.62 0.61 0.60 

1 0.74 0.72 0.71 0.70 0.70 

2 0.84 0.83 0.82 0.79 0.75 

3 0.94 0.92 0.87 0.83 0.79 

4 1.00 0.99 0.92 0.87 0.81 

m
0 

Ш ] m
2 5 = 6 5 = 7 5 = 8 5 = 9 5=10 

2 5 0 0.74 0.73 0.72 0.71 0.70 

1 0.84 0.83 0.82 0.81 0.80 

2 0.94 0.93 0.92 0.90 0.85 

3 1.00 1.00 0.98 0.92 0.87 

m
0 

m\ m
2 5 = 6 5 = 7 5 = 8 5 = 9 5 = 10 

2 6 0 0.84 0.83 0.82 0.81 0.80 

1 0.94 0.93 0.92 0.91 0.90 

2 1.00 1.00 1.00 0.98 0.93 

m
0 

m,] m
2 5 = 6 5 = 7 5 = 8 5 = 9 5 = 10 

2 7 0 0.94 0.93 0.92 0.91 0.90 

1 1.00 1.00 1.00 1.00 1.00 

шo шi rri2 <l -= 6 q = 7 g = 8 q = 9 g = 10 

2 8 0 1.00 1.00 1.00 1.00 1.00 

m0 mi m
2 
5 = 6 5 = 7 5 = 8 5 = 9 5 = 10 

3 0 0 0.32 0.31 0.30 0.30 0.30 

1 0.42 0.41 0.40 0.39 0.37 

2 0.52 0.49 0.45 0.43 0.41 

3 0.61 0.53 0.49 0.47 0.45 

4 0.66 0.58 0.53 0.51 0.49 

5 0.70 0.62 0.57 0.55 0.53 

6 0.75 0.65 0.60 0.58 0.57 

7 0.84 0.73 0.62 0.60 0.59 
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ra0 Ï71l ra2 3 = 6 9 = 7 3 = 8 3 = 9 q= 10 

3 1 0 0.42 0.41 0.40 0.40 0.40 
1 0.52 0.51 0.50 0.50 0.49 
2 0.64 0.62 0.58 0.55 0.53 
3 0.74 0.67 0.62 0.59 0.58 
4 0.82 0.71 0.66 0.63 0.60 
5 0.86 0.75 0.70 0.67 0.64 
6 1.00 0.80 0.75 0.73 0.72 

ra0 rø] ra2 «? = 6 3 = 7 3 = 8 3 = 9 3 = 10 

3 2 0 0.52 0.51 0.50 0.50 0.49 
1 0.64 0.63 0.62 0.61 0.60 
2 0.74 0.72 0.71 0.67 0.65 
3 0.84 0.81 0.75 0.71 0.69 
4 0.94 0.85 0.79 0.75 0.73 
5 1.00 0.92 0.83 0.77 0.75 

ÍTÍQ rai ra2 g = 6 9 = 7 3 = 8 3 = 9 g = 10 

3 3 0 0.64 0.63 0.62 0.61 0.60 
1 0.74 0.73 0.72 0.71 0.70 
2 0.84 0.83 0.82 0.79 0.77 
3 0.94 0.92 0.87 0.83 0.81 
4 1.00 0.98 0.92 0.87 0.83 

ra0 ГП\ ra2 3 = 6 3 = 7 3 = 8 3 = 9 q= 10 

3 4 0 0.74 0.73 0.72 0.71 0.70 
1 0.84 0.82 0.81 0.80 0.79 
2 0.94 0.93 0.92 0.91 0.88 
3 1.00 1.00 1.00 0.96 0.92 

ra0 ГП\ ra2 3 = 6 3 = 7 3 = 8 3 = 9 q= 10 

3 5 0 0.84 0.83 0.82 0.81 0.80 
1 0.94 0.93 0.92 0.91 0.90 
2 1.00 1.00 1.00 1.00 1.00 

m 0 mi rïi2 g = 6 o = 7 ç = 8 g = 9 o = 10 

3 6 0 0.94 0.93 0.92 0.91 0.90 
1 1.00 1.00 1.00 1.00 1.00 

m0 rni rn2 (l = 6 q = 7 g = 8 o = 9 o = 10 

3 7 0 1.00 1.00 1.00 1.00 1.00 
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m 0 Ш i m 2 q = 6 q = l q = S q = 9 q = 10 

4 0 0 0.42 0.41 0.40 0.40 0.40 
1 0.52 0.51 0.50 0.50 0.49 
2 0.64 0.62 0.58 0.55 0.53 
3 0.74 0.67 0.62 0.59 0.58 
4 0.82 0.71 0.66 0.63 0.60 
5 0.88 0.76 0.70 0.67 0.64 
6 1.00 0.80 0.75 0.73 0.72 

m 0 mi ГП'2 q = 6 q = l q = S q = 9 q = 10 

4 1 0 0.52 0.51 0.50 0.50 0.49 
1 0.64 0.63 0.62 0.61 0.60 
2 0.74 0.72 0.71 0.67 0.65 
3 0.84 0.81 0.75 0.71 0.69 
4 0.94 0.85 0.79 0.75 0.73 
5 1.00 0.92 0.83 0.77 0.75 

m 0 
rrii m 2 q = 6 q = l q = S q = 9 q = 10 

4 2 0 0.64 0.63 0.62 0.61 0.60 
1 0.74 0.73 0.72 0.71 0.70 
2 0.84 0.83 0.82 0.79 0.77 
3 0.94 0.92 0.87 0.83 0.81 
4 1.00 1.00 0.94 0.87 0.83 

m 0 Ш i ГП2 q = 6 q = l q = S q = 9 q = 10 

4 3 0 0.74 0.73 0.72 0.71 0.70 
1 0.84 0.82 0.81 0.80 0.80 
2 0.94 0.93 0.92, 0.91 0.88 
3 1.00 1.00 1.00 0.96 0.92 

m 0 ГПi m 2 q = 6 q = l q = S q = 9 q = 10 

4 4 0 0.84 0.83 0.82 0.81 0.80 
1 0.94 0.93 0.92 0.91 0.90 
2 1.00 1.00 1.00 1.00 1.00 

m 0 Ш i m 2 q = 6 q = l q = S q = 9 q= 10 

4 5 0 0.94 0.93 0.92 0.91 0.90 
1 1.00 1.00 1.00 1.00 1.00 

m-o m\ m 2 q = 6 <l ~ 7 o = 8 o = 9 г/ ~ 10 

4 6 0 1.00 1.00 1.00 1.00 1.00 
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ra0 
ГП\ ra2 g = 6 q = 7 g = 8 g = 9 g = 10 

5 0 0 0.52 0.51 0.50 0.50 0.50 
1 0.64 0.62 0.61 0.60 0.60 
2 0.74 0.73 0.71 0.67 0.65 
3 0.84 0.81 0.75 0.71 0.69 
4 0.94 0.85 0.79 0.75 0.73 
5 1.00 0.92 0.83 0.77 0.75 

ra0 rrii ra2 q = 6 q = 7 g = 8 g = 9 g = 10 

5 1 0 0.64 0.63 0.62 0.61 0.60 
1 0.74 0.73 0.72 0.71 0.70 
2 0.84 0.82 0.81 0.79 0.77 
3 0.94 0.92 0.87 0.83 0.81 
4 1.00 1.00 0.92 0.87 0.83 

ra0 ГП\ ra2 g = 6 g = 7 g = 8 g = 9 g = 10 

5 2 0 0.74 0.72 0.71 0.70 0.70 
1 0.84 0.83 0.82 0.81 0.80 
2 0.94 0.93 0.92 0.91 0.88 
3 1.00 1.00 1.00 0.96 0.92 

ra0 
mi ra2 g = 6 g = 7 g = 8 g = 9 g = 10 

5 3 0 0.84 0.83 0.82 0.81 0.80 
1 0.94 0.93 0.92 0.91 0.90 
2 1.00 1.00 1.00 1.00 1.00 

ra0 
m i ra2 g = 6 q = 7 g = 8 g = 9 g = 10 

5 4 0 0.94 0.93 0.92 0.91 0.90 
1 1.00 1.00 1.00 1.00 1.00 

ra0 rai ra2 q = Q g = 7 g = 8 g = 9 g = 10 

5 5 0 1.00 1.00 1.00 1.00 1.00 

i0 mi m 2 g = 6 q = 7 g = 8 g = 9 g = H 

6 0 0 0.64 0.63 0.62 0.61 0.60 
1 0.74 0.73 0.72 0.71 0.70 
2 0.84 0.83 0.81 0.79 0.77 

3 0.94 0.92 0.88 0.83 0.81 
4 1.00 1.00 0.92 0.87 0.83 
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m 0 m\ ra2 <Z = 6 5 = 7 5 = 8 <? = 9 q= 10 

6 1 0 0.74 0.73 0.72 0.71 0.70 
1 0.84 0.83 0.82 0.81 0.80 
2 0.94 0.93 0.92 0.90 0.88 
3 1.00 1.00 1.00 0.96 0.92 

m0 m ] ra2 5 = 6 5 = 7 q = 8 q = 9 q= 10 

6 2 0 0.84 0.83 0.82 0.81 0.80 
1 0.94 0.93 0.92 0.91 0.90 
2 1.00 1.00 1.00 1.00 1.00 

m 0 TП\ m 2 <? = 6 5 = 7 <2 = 8 <Z = 9 <5 = 10 

6 3 0 0.94 0.93 0.92 0.91 0.90 
1 1.00 1.00 1.00 1.00 1.00 

m 0 rai m 2 <7 = 6 5 = 7 5 = 8 5 = 9 q = 10 

6 4 0 1.00 1.00 1.00 1.00 1.00 

ra0 rai ra2 o = 6 o = 7 o = 8 g = 9 q = 10 

7 0 0 0.74 0.73 0.72 0.71 0.70 
1 0.84 0.83 0.82 0.81 0.80 
2 0.94 0.93 0.92 0.90 0.88 

3 1.00 1.00 1.00 0.96 0.92 

m 0 
ГПi ra2 g = 6 q = 7 o = 8 q = 9 g= 10 

7 1 0 0.84 0.83 0.82 0.81 0.80 
1 0.94 0.93 0.92 0.91 0.90 
2 1.00 1.00 1.00 1.00 1.00 

ra0 7721 ra2 g = 6 q = 7 q = S q = 9 g = 10 

7 2 0 0.94 0.93 0.92 0.91 0.90 
1 1.00 1.00 1.00 1.00 1.00 

ra0 rai ra2 o = 6 g = 7 g = 8 g = 9 ç = 10 

7 3 0 1.00 1.00 1.00 1.00 . 1.00 

ra0 rai ra2 q = 6 q = 7 q = 8 fI = 9 o = 10 

8 0 0 0.84 0.83 0.82 0.81 0.80 
1 0.94 0.93 0.92 0.91 0.90 
2 1.00 1.00 1.00 1.00 1.00 
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m0 mi m2 o = 6 o = 7 g = 8 g = 9 g = 10 

8 1 O 0.94 0.93 0.92 0.91 0.90 
1 1.00 1.00 1.00 1.00 1.00 

m0 mi m2 g = 6 g = 7 g = 8 g = 9 g = 10 

8 2 0 1.00 1.00 1.00 1.00 1.00 

m0 mi m2 g = 6 g = 7 g = 8 g = 9 g = 10 

9 0 0 0.94 0.93 0.92 0.91 0.90 
1 1.00 1.00 1.00 1.00 1.00 

m0 mi m2 g = 6 g = 7 g = 8 g = 9 g = 10 

9 1 0 1.00 1.00 1.00 1.00 1.00 

m0 mi m2 g = 6 g = 7 o = 8 g = 9 g = 10 

10 0 0 1.00 1.00 1.00 1.00 1.00 

n = 10 number of questions of the test 

m0 number of questions to which no correct answer was given 

mi number of questions to which one correct answer was given 

m2 number of questions to which two correct answers were given 

7773 number of questions to which all three correct answers were given 
ms = ?7 — m0 — mi — m2 

q number of offered alternatives 

T part of real unfamiliarity 
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