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.
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 5 ;
.

2. , . :
) :

 6  30 ;
 6  30 ;

;
) :

 5 
;

.
3. , :
) :

 31 
180 ;

;
) :

 6  30 ;
;
;

) :
 5 

;
;

)  5
.

4. ,
.

,
 ( ) 

, . 
, 

, .
.
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.

.
, 

.
 — , 
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, . , 

,
, . 

, . 
:  (21.1)



181

D — ;
R — ;
 — ;

r — .
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.

.
1. :  (21.3)
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. , , 
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 —  ,  ,  ,  
.

 — ,
 ( .  ( )
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). , 

 ( )  ( ).
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,  ( ),
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.
,  1998 . ,

, ,  50% 
 8 .

3.  ( ), 
, , 

,  ( ) 
 ( ) .  — 25%.

4.  ( ) , 
, , 

,  ( ) :  (21.4)

 —  ( ), , 
 ( ) , 

 ( ) , . 
 ( ) 

.
, 

 ( )  ( . 
, , ). 

 « » 
.

 ( )  50%

.
 20%.

.

. , 
.

, , 
.

1. :

I = ,                        (21.5)

I — , ;
 — ;
 — ;
 — .

, , 
:

S = P + I = P (1+ TC),                 (21.6)

S — .
, 

, —  ( ) .
, , , . , 

 ( , ), 
. , 

, :
 ( )  ( );
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 ( );
.

I = I1 + I2 = PT1 C + 2C.              (21.7)

 ( ):

D = (1 + 1 1) (1 + 2 2) + ... + (1 + t t).          (21.8)

, :

S = P (1+T )m,                     (21.9)

 — .
2. .

, , 
, , . . 

, , .
, 

.
 ( ) 

.
:

S =  (1 + C)n,                    (21.10)

S — ;
 —  ( , );
 — .

, I = S -  = [(1 + C)n - 1].
q = 1 + .

, 
.

:

I = I1 + I2,                     (21.11)

I1 =  [(1 + C)n1 - 1];
I2 =  (1 + )n1 [(1 + C)n2 - 1] = P [(l + C)n - (1 + C)n1].

:

S =  (1+ C1)n1 (1 + C2)n2 … (1 + Ck)nk           (21.12)

1, ..., k — ;
n1, ..., nk — , .

, . , 
:

S = (1 + I)a (1+bi),                            (21.13)
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 + b = ;
 — ;

b — , . .

, 
, 

 — .
,

. , 
, , , 

.
, 

, :
:

S" = S - (S - P) H = S (1 - H) + P H = P [1 + T (1 - H)C],                        (21.14)

S" — ;
S — ;

 — ;
:

) , :

S" = S - (S - P) H = S (1 - H) + H =  [(1 - H) (1 +C)n + H];                             (21.15)

)  ( ), 

H1 = It  - (St - St-1) = P[(l + C)t - (1 + )t-1] ,

Ht —  ( ).
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 ( )  (3);
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Cl — , : ; 
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 — 0,125;
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.
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23.3. 

. 
 ( ) 

 ( ). 
, , 

 ( ).
i

(t)  (t - 1), .  (23.1)

,  (0), .  (23.2)

). 
 0 , . t = 0, 1, 2, 3, ..., .

, .  (23.3)

, 
. 

, 
.

 ( ) , 
 XVII .

,  XVIII . . . .
:  (23.4)

: (23.5)

, 
q.

. , 
 — . 

,  ( . . 23.1).

, 
 (ip).
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, , . 
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:
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, .
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2. , , 
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, . 
. 23.8.

 23.8
 ( ) 

dpp ii (23.23)

ip  — i ;
d —  ( ) ;

d = 1.
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, .

,  ( . 23.9)  — 
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0/1pi = 66,9 : 66,8 = 1,002,  100,2%.
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, .
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, . , 
, .

-
.
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 (124,2 ),  (28,1 ),  (37,5 ),  (28,4 ),  (19,4 ), 
(20,7 ),  (8,4 ),  (17,5 ),  (0,45 ),  (0,35 ),

 (11,7 ),  (123,1 ),  (1,6 ),  (2,5 ),  (9,9 ),
 (2,3  ),   (151,4  .),   (3,9  ),   (6,4  ).  
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.

 1998 . ( . 23.10).
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 — 
, 

.
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.
, 

 (  1) 
, , , 

 ( ,
 1994 .).

, , . ,
, 

 — . 
, , , ,

, .

. :
1) ,  (  1);
2) ,  (  2);
3)  (  1- );
4)  (  1- ).

, 
, , , , 

.
:

 (  1);
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 ( )  (  1.1);
, , ,  (  1.2);

,  (  2);
,  (  2.1);

 (  3);

 4);
 (  6).
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);  (

);  (
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 ( , 
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:

 —  ( );
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.

 14  17 .
, ,
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, , 
,  (

) .
 — . 
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, 
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;
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;
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.
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, 
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.
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, 
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 — , 
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. , 

 70% , , ;  70%
; 50—60% .

, 
, : , 

.
, , 

:
, , , 

;
,  ( ),

;
, 

.
, , 

. 
.

. 
, , , 

, , 
, , ,  (

). , 
, .

, 
, , 

.
 — 
, . 
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.
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. :
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3)  ( ) ;
4) .
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. ,  (
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.
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,  — 

.
:

, , , ,  (
, , .). 

, 
.

 « , » (  11).
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 (  2 ), . 
 (  11), 

, , 
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, , .
, 
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.
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) 
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 « , » (
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5. ?
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, , ,
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,
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 1997 .  20- , 

.
, 

 140 , 
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, . 
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 3/4 , 
. , 

, 
 80% . 

, 
.

, , 
.  1998 ., , 

84,3 .  — .
, , . 

1998 . :  — 46,7%,
 — 42,5,  — 35,6,  — 10,1,  — 37,4, 

 — 48,4,  — 36,1,  — 75,7, 
— 74,7%. ,

.
, 

.

, .
:  1998 . — 11%.

, . 

: , ,
. 

.
,

.
.

, ,
. 

, , .
, 

, . 
, , ,

.  1998 . 
 35,7%.

.  

 26,3%  1998 .
 — , 

, .  1998 . 
10,3 ., . 

, 
. , 

, .
.

 1998 . 
 52  48%.
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.
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, 
 ( , 
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 (
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,  (« », « -
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 — ).
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, 

.  ( ),

.
, 
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, , 
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, 

, 
 ( ) , 

.
 — 

.
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.
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 ( ).

, 
 ( ); 
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), 
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:  (Jpq),  (Jp)
 (Jq). 

.
.

, 
, 

.

. , 
, .

.
, , 

, .
,

, 
 — . 

 ( ), , . ,
, , , — 

, , , — , 
,

.
, 

.
 ( ) 

, 

.
 —  —

, 

 —  — .
 — , 

.
 — , 

.
, 

, .
,   — 

, 
, 

. , , , 

.
,

.

. ,  ( )  200 . , 
:

1   — 38 . 30 .
1 . — 24 . 22 .
200 000  38,30 : 24,22 = 316 267,5 . 
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.  — 
.

 « » . 
,

, , .
, 

, , , , . , 
.

. 

.

51.6. *
*   «

» ( . 1996.  7).

, , .
. , 

:
;

;
;

.
, 

, .
, (Ipq),  (Ip)  (Iq) :

:

(51.1)

i1 — i ;
pi0 — i ;
qi1 — i ;
qi0 —- i ;
 — .

,  ( ) 
.

,  1995 . . 
 ( ), 

 (« ») 
 (  — ).
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:

(51.2)

ip = pi1 / pi0 — .
 (6 

9 ),  (« »  « -
»). i1 i0  « » ,

 — ). 
 (51.2).

.
. 51.3 , ,  ( .

7, 8, 9), ,  — . 
, 

 (« ») . 
 (51.2) ,

 « »  ( ) .
 « ».

. 51.3.

— :
j = 14922 /16657 = 0,896  89,6%

) j = 107,8%.
:

, :  (51.1), . 51.4.

, ,
, . 

, :
 ( o = Ipq  / Ipq );

 (  = Ip  / I );
 (  = Iq  / Iq );

 (  = Iq ).
 « » 

 ( ) .

.

, ,
. 

. 
.

 51.3
 ( )  290 511 000  1 . 1997, 1998 .
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: .  1 . 1998 . ( . 1998.
.205) .

 51.4

. , , . 51.3, 
 « » 
.  (  — ), 

: . 
, . 

* , 
:
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c
pI  — ;

c
pI  — ;
c
pdI  — , .

*  « » ,  « 1» 
.

.

:

Ip  — , 
Ip  — .

:

(51.3)

 — ;

 — .

 ( ), , .

(I )

%1,89100/)8,1014,1002,976,89(
5,113
6,115

7,100
1,101

6,115
4,112

4,112
7,100

5,113
1,101

; 

 (Dp) : -11,7 + (-3,2) + 0,4 + 2,1 = -12,4 . .
 87,1%, 

— 89,6% .

I c
pI

, . c
pdI  = 87,1/89,6 = 0,972,  97,2%.
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01 / iiq qqI
, 

(51.4)

:

, .
86,8 / 89,3 = 0,972  97,2%.

,  . , 
:

:

77,8% = 87,1%  89,3% ( . . 7, 8, 9 . 51.3).

, , 
.

1. ?
2.  « »  « »?
3. ?
4. , 

.
5. ?
6. , ?
7.

?
8. .
9. ?
10. ?
11. ?

 52. 

 — , 
 ( , , ) 

. 
.  — 

.
, ,

:
, 
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, , ;
, 

;
, 

, ;

.
,

, . 
, 

, .
,  « » , 

. 
. 52.1.

 52.1

, .
, . 
 ( , , 

);  ( , ,
.);  ( );  (

)  ( ; 
; , , ,

).
: 

 — , 
.  ,  

. , , 
, , 

.
. 

 ( )  (
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) , 
, 

, , ,  (
).

, 
, 

. 
, .

, , 
 ( .

52.2).

 52.2

, , 
 ( ). , 

, 
) — . ,  (+) 

, 
.  (-) , 

. ,  1998
.  74 751 . ( ),  57 445 

. ( ). , : +17 306 
. (74 751-57 445).

, , 
;  — . 

:  (
)  — ,  (

) — .
. 

 ( ). 
, 

 ( , , ). 
 ( :  « ») 

, 
, , , 

.
, 

. 
. , 

 ( ), 
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, , 
, 

. 

, 
.

 ( , 
— );  (

,  — 
),  (

,  — 
).

 « » ( ) , 
, 

,  ( ) 
).

 ( ) :
=  +  +  - 

.
=  + ,  + 

,  + 
 ( , ).

 =  + , ,
 ( ).

 =  -  =  +
.

, 
. , , 

 (« »). ,  « »
, .

, 
.  90- . 

 40% .

 — 
, , , 

. , 
 « » .

, 
, .  (

) . , 
 1993—1998 ., . 52.3.

 52.3
 ( .

)
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. 52.3, 
 ( ). 

, 
. 

, 
, ,

.
 — 

 —  1998 . 
, 

, 
 (-0,5  .  ).  ,  

 ( , ,
) , .

, 1998 . 
 0,5 . ( . 

).  1997 .  (-6,5 .).
,  1998 .  1997 . .

1. ?
2.

?
3. ?
4.  « » ?

 XII. 

, -
, 

.

, , , , 
.

, 
, .
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. , , 
,  — 

; , 
. 

, . 

.
 53.5 « » 

, .
, , 

, 
.

 53. -

53.1. 

.

.

,  .   -1   +1,  
 1, . 

, ,  — .
, 

 ( ) , ;  0  1.

.  ( ), 
 ( ), .

 k, i- i  ( ) k  (j =
1, 2, ..., k).

k
, k- .

, : x ,
s R k:
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(53.1)

(53.2)

xij — i j ,
ril — , 

xj xl.  rjl
.
R  (rjl = rlj) .

, 
. , (k - 2)- 1

2

(53.3)

Rjl — rjl R. Rjl = (-l)j+l Mjl,
Mjl — , . , R j-

l .
(k  - 1)- x1

(53.4)

 | R | — R.
, . H0:  = 0, t-

. 

(53.5)

r  — ; l — 
, .  (

l=0).
, , . H0:  =  0

, t , t ,
t  = n – l - 2.

 —
.

Z
Z:

(53.6)
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t

Z' Z r. Z' —
, .

Z Z , 
:

, , 
 (rmin, rmax).

 (  — 
) F . , 

, 
, . H0 : 1/2,…,k = 0, 

(53.7)

, . 
1 2, ..., k, F  > F , F

F , 1 = k - 1, 2 = n - k.

53.2. 

 — 
 ( ) j (j  = 1, 2,..., k),

xj.
, 

y~ = (x1, ..., k), j

, 2.
(k + 1)-  ( , x1, 2, ..., j,

..., k) n, i  ( ) 
i, xi1, i2, ..., ij, ..., xik), ij — j i  (i = 1, 2,..., n),

i — i .

(53.8)

j — ;
j —  ,  ,  

2.
,  (53.8) i = 1,2, ..., n,

0, 1,…, j, …, k .
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 (53.8), Bj , 
, j , .
.

(53.9)

Y —  1 
1, 2,.... n); — (k + 1) , 

,,  (i = 1, 2, ..., n; j=0,1, ..., k; x0i, = 1);   — 
(k  + 1)  1 ,  (

);  —  1  ( ).
i , 

 (M i = 0) 2 (D i = 2).
, k .

 (53.9)

 (53.8).
, x0,

, .

0, 1, …, k  (53.8)  (53.9).
j , a M i =  0,  

 (53.8) 

(53.10)

i = 1, 2, ..., , :

(53.11)

Y~ — y~ 1..., y~ i,..., y~ n.
, 

b,
i y~ i, . :

 « » .
. 53.1.
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. 53.1. 

,  (53.11)  (53.10), Q 0,  1,  …,  k
, 

b, b = (b0, b1, ..., bk)T.
, 

(53.12)

T — X;
T )-1 — , T .

b , iy€

(53.13)

:

b

(53.14)

(53.15)

, 
, 
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(53.16)

, . 0:  =  0  ( 0,=  1 =  k =  0),  F-
, 

(53.17)

F , v 1 = k + l,v2 = n – k - l F .
H0 , F  > F . , 

, . .
, . 0: j = 0, j = 1, 2,

..., k, t t (bj) = bj / s€bj. t
v =  - k - 1 t .

H0 , t  > t . , 
j , . j  0. 

. 
, , ,

t . 
, . 

.
, 

.
bj j

.
j

(53.19)

t t  = 1 - v =  - k -
1.

y~ , 
X0 = (1, x 0

1 , x 0
2 ,,..., x 0

k )T

(53.20)

y~ n+1

(53.21)

t t  = 1 - v =  - k - 1.
0 x

 ( . 53.2), x = (1, kxx ,...,1 ).
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. 53.2. y€ ]€~€[ yyy xy 10
~ .

. 1, 2, ..., k.
 (XTX)

, . .
 (53.12), s 2

bj ,
 (53.14),  (XTX)-1,

T ).
t(bj).  ,  

.

. R  0,8, . | rjl | > 0,8, , 
,  — j xl.

, 
.

.

 = 20) , 
:

 —  ( );
x1 —  ( )  100 ;

2 —  100 ;
3 —  100 ;

x4 — , ;
5 — , .

. 53.1.

 53.1
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. R  —
.

, 
4 — ,  (ryx4 = 0,58).

. , 
 (x1) x3(rx1x3) = 0,98.

rx1x2 = 0,85 rx3x2 = 0,88.
, 

, :

y€  = 3,515 – 0,006x1 + 15,542x2 + 110x3 + 4,475 4 - 2,932x5. (53.22)
                                               (-0,01)       (0,72)        (0,13)    (2,90)     (-0,95)

t  ( j)  = tj — t
0: j =  0,  j =  1,  2,  3,  4,  5.  t  = 1,76 t-

 = 0,1 v = 14. , 
4,  |t4|  =  2,90  > t  =  1,76.  

1 x5,
, 1)

 (x5) . , 
.

,
 (x1, 2 x3),

y€  = 7,342 + 0,345x1 + 3,294x4.                    (53.23)
                                                             (11,12)   (2,09)       (3,02)

 = 0,05, F  = 266 > F  = 3,20, F
 = 0,05, v1 = 3 v2 = 17. 1 4, |tj| > t  = 2,11 (  = 0,05, v = 17).

1  ( 1  0) ; t1 = 2,09
t  =  2,11.   = 0,1,  t  = 1,74  1

.
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,  100 
0,345  (b1 = 0,345).

1 =  0,068  4 = 0,161 ( j =
y

x
b j

j ) , 

x1 4  1%  0,068%  0,161%.
r 2

y  = 0,469 ,  46,9% 
 (x1 x4), . 

  . 2, x3, 5,
.).  = 10,5% 
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