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/=Q ";1B%, Q"' %8 ,'E%#-Q7A-Q E# "178H#;'B ,*-#-
"#;#S,*%8%* ,̀ E*%1&')%8 8"#%#&')%8 S;#-71%%Q N :;1"-
7*)%# 08S1=A78;%17*,%m& -:#-#0#& :#E#=1%%Q 8"#%#-
&')%#H# ,'E-71,1%%Q. O F";1B%' @'=A#,' #;'N%7*;* 71"#-
H# ;#S,*7"3 :;8S8%7#,1%# , 3;QE#,'+ /#,H#-7;#"#,'+
-7;178H'B o#E# :8;87,#;8%%Q %1R#B ";1B%* %1 N,;#:8+-A-
"3 E8;W1,3 S ,'E:#,'E%*& ;',%8& E#0;#0373 H;#&1-
EQ%. z` '%-7;3&8%71&* ;81='S1@'B %1S,1%# :#E,#N%%Q
OOe ";1B%* E# 2012 ;., S%*W8%%Q '%[=Q@'B E# 6 %, :*-
7#&#B ,1H* E8;W1,%*` :'E:;*N&-7, — E# 10%, ,-73:
E# U^I, -7,#;8%%Q S#%* ,'=A%#B 7#;H',=' S gU [6]. I1"'
-8;+#S%' 71 E#,H#-7;#"#,' S1,E1%%Q :#7;803X7A :'E,*-
o8%#B 3,1H* %13"#,@', E# 78#;87*)%*` "#%@8:@'+ 8"#-
%#&')%#H# S;#-71%%Q. LEW8 #0H;3%73,1%%Q +&#,';%*`
%1:;Q&', ' &87#E', S108S:8)8%%Q #";8-=8%*` :=1%', 71
#@'%"1 B` &#W=*,*` %1-='E"', %8&#W=*,' 08S 08S:#-8-
;8E%A#H# #S%1+#&=8%%Q S %1+,1W=*,'R*&* %1E01%%Q-
&* -,'7#,#B 8"#%#&')%#B E3&"* S :;#0=8&17*"* 8"#%#-
&')%#H# S;#-71%%Q.

>1:;Q&* 71 &87#E#=#H'Q E#-='EW8%%Q 8"#%#&')-
%#H# S;#-71%%Q %'"#=* %8 03=* -71=*&*. O#%* :#-7'+%#
S&'%X,1=*-A, 3E#-"#%1=X,1=*-A 71 8,#=X@'#%3,1=*
S1=8W%# ,'E ̀ ;#%#=#H')%#H# :8;'#E3 E#-='EW8%%Q, :1-
%',%*` %13"#,*` :#H=QE',, "#%@8:@'+ 71 -78;8#7*:',.
e'E7;*&3X)* :#S*@'X ;#-'+-A"#H# 8"#%#&'-71 U./S1-
;1-#,1, Q"*+ S1:8;8)3N &#W=*,'-7A '-%3,1%%Q NE*%#B
E=Q ,-'` 3&#, &#E8=' 8"#%#&')%#H# S;#-71%%Q, S1S%1-
)*&#, o# "#W%'+ -3-:'=A%'+ -*-78&' ,'E:#,'E1N -,#Q
78#;'Q S;#-71%%Q, 1 #E%3 [#;&3=3 78&:', S;#-71%%Q
%1@'#%1=A%#H# E#`#E3 :#7;'0%# '%78;:;873,17* ;'S%*-
&* -:#-#01&* S1=8W%# ,'E "#%";87%#B %1@'#%1=A%#B
-#@'1=A%#-8"#%#&')%#B -*-78&* [7, -. 25].

e;Q&' '%#S8&%' '%,8-7*@'B (e55) ,:=*,1X7A %1 78&:*
8"#%#&')%#H# ;#-73 ";1B%-;8@*:'N%7',. ̂ E%1" #@'%"1,
%1-"'=A"* -*=A%*& N @8+ ,:=*, ' )* &#W37A e55 "1;-
E*%1=A%# ,:=*,17* %1 7;1N"7#;'X ;#S,*7"3 %1@'#%1=A-
%*` 8"#%#&'", N :;8E&87#& 01H17A#` -3)1-%*` E#-='E-
W8%A [1—3]. F E1%'+ #0=1-7' %8&1N 7#H# E#-717"3 &8-
7#E', ' &#E8=8+, Q"#H# &#W%1 03=# 0 #)'"3,17*. Y;'&
7#H#, 01H17# &87#E', %8 E#,8E8%' E# =#H')%#H# S1,8;-
R8%%Q + %8 E1X7A "'%@8,*` [#;&3= E=Q #@'%"* ,:=*,3
S0'=AR8%%Q &1-R7103 S1=3)8%%Q '%#S8&%*  ̀'%,8-7*@'+
%1 78&:* 8"#%#&')%#H# ;#-73 , :;*+&1X)'+ ";1B%'. F
S,’QS"3 'S @*& -:;#03N&# , @'+ -7177' -*-78&17*S3,17*

'-%3X)' :'E`#E* S &87#X :8;-:8"7*,* + &#W=*,#-7'
B`%A#H# :;1"7*)%#H# S1-7#-3,1%%Q. I#07# &87#X -7177'
N 1%1='S ' %13"#,8 3S1H1=A%8%%Q "8+%-'1%-A"*`, %8#-
"=1-*)%*`, %8#"8+%-'1%-A"*` 71 '%R*` 78#;87*)%*`
:'E`#E', S :#S*@'B B` :;*+%Q7%#-7' E=Q S108S:8)8%%Q
8"#%#&')%#H# S;#-71%%Q , -3)1-%'+ F";1B%'. F S,’QS"3
'S )*& , ;#0#7' E#-='EW8%# #";8&' 78#;'B /W.b.Y8+%-
-1 71 +#H# :#-='E#,%*"',, Q"' ,*"#;*-7#,3,1=* #-%#,%'
:#=#W8%%Q, S1"=1E8%' , +#H# "#%@8:@'B: \.i1;;#E1,
l. b1`=3:1, e. \#3S8%-78+%-\#E1%1,  . /#&1;1,
/W. \#0'%-#%, >.Y1=E#;1, G.e1-*%877' 71 '%R*`. O,1-
W1X7A, o# ,#%* 0'=AR8 ,'E:#,'E1X7A -3)1-%*& 3";1B%-
-A"*& ;81='Q&, 1EW8 , @8%7;' 3,1H* ,'7)*S%Q%#B 7;1-
E*@'B — :=1%#&';%' &8`1%'S&* -710'='S1@'B 8"#%#&')%#-
H# S;#-71%%Q.

U3)1-%' "#%@8:@'B &'W%1;#E%#H# ;3`3 "1:'71=3
-[#;&3,1=*-Q H#=#,%*& )*%#& , ;1&"1` %8#"=1-*)-
%#H#, "8+%-'1%-A"#H#, %8#"8+%-'1%-A"#H# 71 :#-7"8+-
%-'1%-A"#H# %1:;Q&', 8"#%#&')%#B E3&"*, 1 71"#W &#-
%871;*S&3, Q"*+ S1+%Q, , #-71%%' E8-Q7*;'))Q "=X)#,'
:#S*@'B , 8"#%#&')%'+ %13@' ' :;1"7*"'. /=Q /$3"D 6'<-
/3M 78#;'B ,*,#S3 "1:'71=3 ̀ 1;1"78;%*+ &'";#8"#%#&')-
%*+ 1%1='S. O#%1 03=1 -7,#;8%1 , &8W1` )*-7#B 78#;'B
&'W%1;#E%#B 7#;H',=' ' :;*:3-"1N 3&#,* ;',%#,1H* @'%
' ,*7;17 ,*;#0%*@7,1, :#:*73 ' :;#:#S*@'B, ,*7'"1X)' S
"#%@8:@'B H;1%*)%#B :;#E3"7*,%#-7' )*%%*"', ,*;#0-
%*@7,1 — "1:'71=3, :;1@' + S8&='.

T1H1=A%#"#%@8:731=A%*& [3%E1&8%7#& E=Q ,-'`
:8;8;1`#,1%*` 78#;'+ S’Q,*=1-Q "8+%-'1%-A"1 &#E8=A
,*,#S3 "1:'71=3, , ;1&"1` Q"#B #-71%%'+ ;#SH=QE1,-Q
Q" [3%E1&8%71=A%' #:8;1@'B, #-%#,%*& %1:;Q&#& Q"*`
N :8;8&'o8%%Q %1@'#%1=A%*  ̀"1:'71=', , ;#S:#;QEW8%-
%Q '%#S8&%*` :#S*)1=A%*"', S &87#X #7;*&1%%Q ,'E
#-71%%'` :8,%*  ̀['%1%-#,*  ̀S#0#,’QS1%A, 7#07# 7*73=',
,=1-%#-7', 10# &1+037%A#H# :;*037"3. Y8+%- ,,1W1,,
o# ,*,'S "1:'71=3 E=Q ";1B%*-E#%#;1 &#W=*,*+ 7'=A"*
:;* :#S*7*,%#&3 -1=AE# 7#;H#,#H# 01=1%-3 @'NB ";1B-
%*. tQ E3&"1 #7;*&1=1 #-717#)%8 #[#;&=8%%Q , :;1@'
/.b. Y8+%-1 «T1H1=A%1 78#;'Q S1+%Q7#-7', ,'E-#7"1 '
H;#R8+» [4]. TH'E%# S1:;#:#%#,1%#B /W. b. Y8+%-#&
78#;'B '%,8-7*@'+, %1 B` #0-QH ,:=*,1X7A E,1 )*%%*"1.
e#-:8;R8 — #)'"3,1%1 :;*037"#,'-7A '%,8-7*@'+, Q"1
;#S;1`#,3N7A-Q Q" %#;&1 E*-"#%73, "#7;1 S;',%XN #)-
'"3,1%' %1E`#EW8%%Q ,'E '%,8-7*@'+ S :#7#)%*&* :=1-
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78W1&*, %8#0`'E%*&* E=Q B` SE'+-%8%%Q. I1"1 %#;&1
E*-"#%73 %1S*,1N7A-Q «H;1%*)%#X 8[8"7*,%'-7X "1:'-
71=3». t8+ :#"1S%*" N :-*`#=#H')%#X S&'%%#X, :#,’Q-
S1%#X S #)'"3,1%%Q&*, 7#&3 ,'% %1ES,*)1+%# %8-71-
0'=A%*+, S&'%XN7A-Q ;1S#& S' S&'%1&* , #)'"3,1%%Q .̀

L%H='+-A"*+ 8"#%#&'-7 /W. b. Y8+%- '-7#7%# ,:=*-
%3, %1 ;#S,*7#" -,'7#,#B 8"#%#&')%#B E3&"*. {#H# 8"#-
%#&')%1 &#E8=A :#03E#,1%1 %1 H;3%7' :;*:3o8%%Q, o#
S;#-71%%Q ,*;#0%*@7,1 SE'+-%XN7A-Q, H#=#,%*& )*%#&,
S1 ;1`3%#" ,,8E8%%Q , 8"-:=3171@'X %8S1E'Q%*` ;8-
-3;-',. F +#H# 78#;'B )*%%*"3 :;#:#S*@'B, 7#07# S;#--
71%%X ,*;#0%*)*  ̀:#73W%#-78+, %8 :;*E'=8%# ,8=*"#B
3,1H*. Y8+%-1 @'"1,*, =*R8 8[8"7*,%*+ :#:*7. >1@'#-
%1=A%*+ E#`#E Y8+%- 7;1"73N Q" -3&3 E#`#E',, #E8;W1-
%*` 3 H1=3SQ`, Q"' ,*;#0=QX7A -:#W*,)' 7#,1;* 71 S1-
-#0* ,*;#0%*@7,1. /#`'E @*` H1=3S8+, S,*)1+%#, S1=8-
W*7A ,'E :#:*73 %1 B` :;#E3"@'X. I#&3 S&'%1 %1@'#%1=A-
%#H# E#`#E3 3&#W=*,=XN7A-Q =*R8 , 3&#,1` S&'%*
:#:*73 Q" 71 '%,8-7*@'+%', 71" ' %1 -:#W*,)' 7#,1;*.

T1H1=A%#,'E#&#, o# ,'% #E%*& 'S :8;R*` %1 T1-
`#E' :#-71,*, :'E -3&%', -:;#&#W%'-7A ;*%"#,#B -*--
78&* E# -1&#;8H3=Q@'B =*R8 %1 #-%#,' S1"#%', ,'=A%#-
H# :'E:;*N&%*@7,1 (laissez faire). >1 ,'E&'%3 ,'E -,#B`
:#:8;8E%*"',, :;8E-71,%*"', %8#"=1-*)%#B R"#=*, Q"'
,,1W1=*, o# ;',%#,1H1 8"#%#&')%#B -*-78&* ' :#,%8
,*"#;*-71%%Q BB ;8-3;-', E#-QH1N7A-Q 1,7#&17*)%#, ,'%
,*-3%3, 78S3 o#E# +&#,';%#-7' ,*%*"%8%%Q ;',%#,1-
H* , 3&#,1` -377N,#H# %8E#,*"#;*-71%%Q ;8-3;-', S1
%8E#-717%#-7' 8[8"7*,%#H# :#:*73, 7#07# -3"3:%#-7'
:=17#-:;#&#W%*` :#:*7', — -:#W*,)#H# 71 '%,8-7*-
@'+%#H#. >1+'-7#7%'R3 :;*)*%3 %8-71)' 8[8"7*,%#H# :#-
:*73 Y8+%- ,01)1, 3 ;'S%#R,*E"'-%#-7' E*%1&'"* E#-
`#E',, -`*=A%#-7' E# -:#W*,1%%Q 71 -`*=A%#-7' E# '%,8-
-73,1%%Q. >1 +#H# E3&"3, -`*=A%'-7A E# -:#W*,1%%Q ,
-3-:'=A-7,' S;#-71N :#,'=A%'R8 S1 :;*;'-7 E#`#E',; 1
E*%1&'"1 S0'=AR8%%Q S1#o1EW8%A ,*:8;8EW1N
-`*=A%'-7A E# '%,8-73,1%%Q, ,%1-='E#" )#H# [#;&3-
X7A-Q ,'E%#-%# «S1+,'» S1#o1EW8%%Q, Q"' Y8+%- ,,1-
W1, %1+0'=AR#X ,1E#X 8"#%#&'"* ,'=A%#H# :'E:;*N&-
%*@7,1. >1 ,'E&'%3 ,'E %8#"=1-*"',, Q"' ;#SH=QE1=*
03EA-Q"' S1#o1EW8%%Q , :#S*7*,%#&3 "#%78"-7', #-"'=A-
"*, %1 B` E3&"3, ,-8, o# %8 ,*7;1)1N7A-Q %1 :#7#)%8
-:#W*,1%%Q, 1,7#&17*)%# ,*"#;*-7#,3N7A-Q Q" '%,8--
7*@'B, Y8+%- :8;R*& :#&'7*, [8%#&8% ,'E%#-%#H# :8-
;8%1H;#&1EW8%%Q. O #-%#,' @A#H# [8%#&8%3 Y8+%-
,01)1, 78%E8%@'X, SH'E%# S Q"#X S;#-71%%Q H#7',"#,#-
H# "1:'71=3 -3:;#,#EW3N7A-Q :1E'%%Q& +#H# H;1%*)-
%#B 8[8"7*,%#-7' 1W E# %#;&* :;#@8%73 10# %1,'7A %*W-
)8 S1 %8B, o# :;*S,#E*7A E# S&8%R8%%Q -`*=A%#-7' E#
'%,8-73,1%%Q -8;8E :;*,17%*` :'E:;*N&@',. I1"8 E#--
='EW8%%Q S1,8;R*=#-A ,*-%#,"#& o#E# %808S:8)%#-7'
;8H3=X,1%%Q #0-QH3 :#7#)%*` '%,8-7*@'+ ,*"=X)%#
:;*,17%*&* -7;3"73;1&* [4]. L E=Q ,*,8E8%%Q 8"#%#-

5.b. b1;7*%8%"#,

&')%#B -*-78&* 'S -71%3 ;',%#,1H* %8#0`'E%*&, S1 78#-
;'NX Y8+%-1, N S0'=AR8%%Q S1H1=A%#H# #0-QH3 '%,8--
7*@'+, o# , 3&#,1` %8&#W=*,#-7' ,*"#%1%%Q @A#H#
S1,E1%%Q 7'=A"* R=Q`#& :;*,17%#B '%'@'17*,* 3&#W=*,-
=XN ,*-%#,#" o#E# %8#0`'E%#-7' E8;W1,%#H# ,7;3-
)1%%Q. T,'E-* — ' :;#,'E%1 'E8Q Y8+%-1 o#E# %8#0`'E-
%#-7' E#:#,%8%%Q -7*`'+%*` ;*%"#,*` &8`1%'S&', ;8-
H3=XX)*& E8;W1,%*& ,:=*,#&.

I37 /W. b. Y8+%- %8S1=8W%# ,'E l. >1+71 ,,',
;#S&8W3,1%%Q &'W -*731@'Q&* %8,*S%1)8%#-7' + ;*S*-
"3. e# /W. b. Y8+%-3, '%,8-7*@'B SE'+-%XX7A-Q , 3&#-
,1` %8,*S%1)8%#-7', 7#&3 B` #)'"3,1%3 :;*037"#,'-7A
— H;1%*)%3 8[8"7*,%'-7A "1:'71=3 — %8&#W=*,# %1-
:8;8E #0)*-=*7*, %1,'7A ,*"#;*-7#,3X)* &87#E* 78#;'B
+&#,';%#-78+. T%1)8%%Q H;1%*)%#B 8[8"7*,%#-7' "1:'-
71=3 3:;1,=QN7A-Q %8 #:7*&'S1@'+%*&* ;#S;1`3%"1&*,
1 «-:#%71%%*& #:7*&'S&#&» :'E:;*N&@',, 7*&, o#
/W. b. Y8+%- %1S,1, «W*77N;1E'-%'-7X» [animal spirits].
^-71%%N :#%Q77Q ,'E#0;1W1N «-:#%71%%# ,*%*"1X)3
;'R3)'-7A E'Q7*», «:;*;#EW8%3 -:;1H3 E'Q=A%#-7'».

/;3H*+ )*%%*" — -71,"1 ,'E-#7"1. O#%1 ,-71-
%#,=XN %*W%X &8W3 %8#0`'E%#B :;*037"#,#-7' '%,8--
7*@'+. I' '%,8-7*@'B, Q"' :;*%#-Q7A H;1%*)%3 8[8"-
7*,%'-7A "1:'71=3 &8%R3, %'W -71,"1 ,'E-#7"1, 10# ;',%3
B+, %8 SE'+-%X,17*&37A-Q. T,'E-* ,*7'"1N, o# %1,'7A
:;* %*SA"'+ -71,@' ,'E-#7"1 '%,8-7*@'+%1 1"7*,%'-7A
&#W8 037* %1ES,*)1+%# -=10"#X S,1W1X)* %1 :8-*-
&'-7*)%'-7A #)'"3,1%A :'E:;*N&@',, 7#07# ,%1-='E#"
%*SA"#H# -73:8%Q B` «W*77N;1E'-%#-7'», #-"'=A"* ... "#=*
W*77N;1E'-%'-7A S173`1N, #:7*&'S& S,3+%#,1%# ' %1&
%8 S1=*R1N7A-Q %')#H# '%R#H# Q" :#"=1E17*-Q %1 #E*%
7'=A"* &178&17*)%*+ ;#S;1`3%#", :'E:;*N&%*@7,# ̀ *;'N
' ,*:3-"1N E3`... I1"*& )*%#&, ,-A#H# =*R8 #E%8 :8-
-*&'-7*)%8 -:;*+%Q77Q =XEA&* &1+037%A#H# SE17%8
:#;#E*7* -:1E , ;*%"#,#&3 H#-:#E1;-7,'. v"o# W
H;1%*)%1 8[8"7*,%'-7A "1:'71=3 &1+W8 %8 S1=8W*7A ,'E
:#7#)%*` 8"#%#&')%*` S&'%%*`, 7# :;# -71,"3 ,'E-#7-
"1 @A#H# -"1S17* 3 W#E%#&3 ,*:1E"3 %8 &#W%1. >8#0-
`'E%# ,*Q,*7* )*%%*"*, o# ,:=*,1X7A %1 BB [1"7*)%8
S%1)8%%Q.

/=Q @A#H# "8+%-'1%@Q&* :;#:#%3N7A-Q ,*"#;*--
71%%Q &#E8=' &3=A7*:='"17#;1-1"-8=8;17#;1, Q"1 03=1
S1:#S*)8%1 /W. b. Y8+%-#& 3 1%H='+-A"#H# 8"#%#&'-
-71 \. l. Y1%1, Q"*+ , 1931 ;#@' ,*-3%3, 'E8X «&3=A-
7*:='"17#;1 S1+%Q7#-7'» :#"1S3X)#H# S,’QS"* &'W
S0'=AR8%%Q& ,*7;17 %1 :;#,8E8%%Q -3-:'=A%*` ;#0'7 '
S%*W8%%Q& 08S;#0'77Q. /W. b. Y8+%- S1&'-7A S1+%Q-
7#-7' Q" S1=8W%#B S&'%%#B -71, ;#SH=QE17* %1@'#%1=A-
%*+ E#`'E. v"o# -3"3:%*+ :#:*7 -"=1E1N7A-Q 7'=A"*
S' -:#W*,1%%Q + '%,8-7*@'+ ' :;* @A#&3 ,8-A #0-QH -:#-
W*,1%%Q ,*S%1)1N7A-Q ,*"=X)%# E#`#E#&, 7# 7#E' 3&#-
,1 &1";#8"#%#&')%#B ;',%#,1H* ,*H=QE17*&8 71"*&
)*%#&: Y = cY + I. e'-=Q :8;8%8-8%%Q :8;R#H# E#E1%-
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5.b. b1;7*%8%"#,

"3 :;1,#B )1-7*%* ;',%Q%%Q , =',3 )1-7*%3 ' %8,8=*"*`
:8;87,#;8%A #7;*&1N&#: Y = I/(1-c). e#"1S%*" 1/(1-c)
Q";1S ' N &3=A7*:='"17#;#& '%,8-7*@'+ (Q"*+ , -3)1-%'+
&1";#8"#%#&'@' , 0'=AR S1H1=A%#&3 :=1%' 7;1"73Nnmcz
Q" &3=A7*:='"17#; 1,7#%#&%*  ̀,*7;17, 7#07# 03EA-Q"*`
,*7;17, %8 S1=8W%*` ,'E E#`#E3). O'% :#"1S3N, 3 -"'=A"*
;1S', S&'%*7A-Q E#`'E :;* S&'%' %1 S1E1%3 ,8=*)*%3
'%,8-7*@'+. ̂ -"'=A"* c<1, 7# &3=A7*:='"17#; '%,8-7*@'+
N 0'=AR*& #E*%*@', 1 #7W8, S&'%* '%,8-7*@'+ :#;#EW3-
X7A 01H17#";17%' S&'%* %1@'#%1=A%#H# E#`#E3.

e;* @A#&3 S0'=AR8%%Q H;1%*)%#B -`*=A%#-7' E#
S1#o1EW8%%Q — ;'S%*@' &'W #E*%*@8X ' H;1%*)%#X
-`*=A%'-7X E# -:#W*,1%%Q, 7#07# S%1&8%%*"#& &3=A-
7*:='"17#;1 — :;*S,#E*7A E# S&8%R8%%Q &3=A7*:='"1-
7#;1 '%,8-7*@'+ ', S1 '%R*` ;',%*` 3&#,, E# S%*W8%%Q
;',%Q %1@'#%1=A%#H# E#`#E3 (:;* :#-7'+%#-7' [1"7*)-
%#B ,8=*)*%* S1#o1EW8%A). l8%#&8% ,:=*,3 S;#-71%-
%Q S1#o1EW8%A %1 S&8%R8%%Q E#`#E3 #7;*&1, %1S,3
«:1;1E#"-3 #o1E=*,#-7'». Y#%@8:@'Q &3=A7*:='"17#-
;1 '%,8-7*@'+ ,1W=*,1 :8;R S1 ,-8 7#&3 o# -=3W*7A
#E%*& 'S -:#-#0', :#Q-%8%%Q %8-710'=A%#-7' ;*%"#,#B
8"#%#&'"*. >1:;*"=1E, %8,8=*"8 -"#;#)8%%Q #0-QH3
'%,8-7*@'+ SE17%8 ,*"=*"17* H=*0#"*+ -:1E ,*;#0%*@-
7,1 ' &1-#,8 08S;#0'77Q. I37 ,*E%1 71 %1+,1W=*,'R1
&1";#8"#%#&')%1 ;#=A, Q"3 , ;*%"#,#&3 H#-:#E1;-7,'
,'E'H;1X7A '%,8-7*@'B. e;* @A#&3 , 78#;'B /W. b. Y8+%-
-1, -1&8 '%,8-7*@'B ,*S%1)1X7A S1#o1EW8%%Q, 1 %8 %1-
,:1"*.

I1"*& )*%#&, ,*-,'7=8%%Q &8`1%'S&3 E'B E8;W1,-
%#H# ,7;3)1%%Q , 8"#%#&')%' :;#@8-* Y8+%- SE'+-%*,
S1 E#:#&#H#X &#E8=' &3=A7*:='"17#;1. >1 +#H# E3&-
"3, 03EA-Q"' %#,' '%,8-7*@'B (#-#0=*,8 &'-@8 -8;8E Q"*`
:#-'E1X7A E8;W1,%' ,*7;17*), [#;&3X)* E#E17"#,*+
:#:*7 %1 '%,8-7*@'+%' 71 -:#W*,)' 7#,1;*, -:;*)*%Q-
X7A S;#-71%%Q E#`#E', 3 k ;1S', 0'=AR8 :#;',%Q%# 'S
:#)17"#,*& :;*;#-7#& '%,8-7*@'+. O8=*)*%1 k ,=1-%8
+ N &3=A7*:='"17#;#& Y8+%-1, S%1)8%%Q Q"#H# N 7*&
0'=AR*&, )*& 0'=AR*& 3 "#%";87%#&3 -3-:'=A-7,' N
-`*=A%'-7A E# -:#W*,1%%Q. /'Q &3=A7*:='"17#;1 -7,#-
;XN '&:3=A- E=Q ,*,8E8%%Q 8"#%#&')%#B -*-78&* 'S
-71%3 ;',%#,1H* 3 [1S' E8:;8-'B, 3&#W=*,=XX)* S;#-
-71%%Q E#`#E', ' -:#W*,1%%Q, '%,8-7*@'+ 71 S1+%Q7#-7'.

/W. b. Y8+%- :;1H%3, S%1+7* %1+-377N,'R' S,’QS-
"* &'W 3S1H1=A%XX)*&* 10# 1H;8H17%*&* ,8=*)*%1&*
8"#%#&')%#B -*-78&*, ,*E'=QX)* 7;* H;3:* 8"#%#&')-
%*` )*%%*"',: ,`'E%' E1%', Q"' :;*+&1=*-A S1 :#-7'+%'
("'=A"'-7A 7;3E#,*` ;8-3;-', 71 S1-#0', ,*;#0%*@7,1,
;',8%A 78`%'"*, -#@'1=A%1 -7;3"73;1 -3-:'=A-7,1); %8-
S1=8W%' S&'%%' (-`*=A%'-7A E# -:#W*,1%%Q, S1#o1E-
W8%%Q 71 '%,8-73,1%%Q, H;1%*)%1 8[8"7*,%'-7A "1:'71-
=3 71 %#;&1 :;#@8%73 (%1E1%%Q :8;8,1H* ='",'E%#-7');
S1=8W%' S&'%%' (8[8"7*,%*+ :#:*7, ;',8%A 08S;#0'77Q,
%1@'#%1=A%*+ E#`'E). Y8+%- ,'E-7#X,1, E3&"3, o#,

;8H3=XX)* %8S1=8W%' S&'%%', &#W=*,# ,:=*,17* %1
S1=8W%' ,8=*)*%*. O'% :*-1,, o# +#H# "'%@8,#X &8-
7#X N ,'E0'; 71"*` S&'%%*` ,8=*)*%, Q"' :'E=QH1X7A
-,'E#&#&3 "#%7;#=X 10# 3:;1,='%%X S 0#"3 ,=1E%*`
-7;3"73; , &8W1` "#%";87%#B H#-:#E1;-A"#B -*-78&*
[4, -. 240].

|#E# &1";#-8"#%#&')%#B "#%@8:@'B Y8+%-1, 7# ,
%'+ &#W%1 ,*E'=*7* "'=A"1 %1-73:%*` H#=#,%*` #S%1":
1) ,*S%1%%Q ,*;'R1=A%#B ;#=' 8[8"7*,%#H# :#:*73 3
8"#%#&')%#&3 ;#S,*7"3 71 ,*S%1%%Q %1@'#%1=A%#H#
E#`#E3 Q" [3%"@'B ,8=*)*%* '%,8-7*@'+; 2) %8S1=8W%'-7A
,8=*)*%* '%,8-7*@'+ ,'E ,8=*)*%* S1#o1EW8%A, 7#07#
Y8+%- ;1ER8 ,*S%1N :;#7*=8W%8, 1 -1&8, o# #0-QH
S1#o1EW8%A S1=8W*7A ,'E #0-QH3 '%,8-7*@'+. e;* @A#-
&3 , +#H# 7=3&1)8%%' -`*=A%'-7A E# S1#o1EW8%%Q '
-`*=A%'-7A E# '%,8-73,1%%Q N 10-#=X7%# %8S1=8W%*&*
-3-:'=A%*&* ̀ 1;1"78;*-7*"1&*, Q"' ,*S%1)1X7A-Q 8"-
S#H8%%*&*, 7#07# S#,%'R%'&* o#E# 8"#%#&')%#B -*--
78&*, )*%%*"1&*; 3) &#W=*,'-7A ,-71%#,=8%%Q ;',%#-
,1H* , 3&#,1` %8:#,%#B S1+%Q7#-7'; 4) %1Q,%'-7A 78%-
E8%@'B E# -7,#;8%%Q %1E=*R"3 S1#o1EW8%A, Q"*+ %8-
H17*,%# ,:=*,1N %1 :8;80'H 8"#%#&')%*` :;#@8-',; 5)
,'E-37%'-7A -7*`'+%*` -*=, -:;#&#W%*` ,*,8-7* -*--
78&3 S ;',%#,1H* S1 3&#,* %8:#,%#B S1+%Q7#-7' ' :#,’Q-
S1%1 S @*& %8#0`'E%'-7A E8;W1,%#H# ,7;3)1%%Q.

O1;7# S1S%1)*7*, o# Y8+%-3 %1=8W*7A 1,7#;-7,#
78#;'B ;',%#,1H*, Q"3 ,'% %8 ;#SR*;*, E# 78#;'B 8"#%#-
&')%#H# S;#-71%%Q, :;#78 -1&8 +#H# «I8#;'Q S1+%Q7#-7',
:;#@8%73 ' H;#R8+» S1"=1=1 :'E,1=*%* E=Q S%1)%#B
"'=A"#-7' %1-73:%*  ̀78#;87*)%*  ̀:'E`#E', E# 8"#%#&')-
%#H# S;#-71%%Q. e#:;* B` ;'S%#&1%'7%'-7A, ;'S%' ,8;-'B
78#;'+ 8"#%#&')%#H# S;#-71%%Q, Q"' H;3%73X7A-Q %1
"8+%-'1%-A"#&3 :'E`#E', &1X7A :8,%' -:'=A%' #S%1"*.
>1+,1W=*,'R*&* S %*` N %1-73:%': "1:'71=#,"=1E8%%Q
SE'+-%XX7A-Q %1 #-%#,' '%,8-7*@'+%*  ̀;'R8%A, Q"' :;*+-
&1X7A-Q :'E:;*N&@Q&* 3 :#:8;8E%'+ :8;'#E, 7#&3
,'E:#,'E%#, @' ,"=1E8%%Q %8 S1=8W17A ,'E -`*=A%#-7'
E# S1#o1EW8%%Q; -`*=A%'-7A E# S1#o1EW8%%Q S E#`#E',
3 [#;&' :;*037"3 N ,*o#X S1 -`*=A%'-7A E# S1#o1E-
W8%%Q 3 #E8;W3,1)', S1;#0'7%#B :=17*.

^E%'NX S :8;R*  ̀-:;#0 #@'%*7* ,:=*, :#7#"3 e55
%1 E#,H#-7;#"#,*+ 8"#%#&')%*+ ;#S,*7#" %1@'#%1=A-
%*` 8"#%#&'" S’Q,*=1-Q E*[8;8%@'1=A%1 &#E8=A
&'WE8;W1,%#H# :8;8;#S:#E'=3 "1:'71=3 O. G8#%7AN,1
[8; 9]. /1%1 &#E8=A ,'E7,#;XN [3%"@'#%3,1%%Q E,#`
H;3: ";1B% — ;#S,*%8%*` ' 7*`, o# ;#S,*,1X7A-Q.
T,’QS#" &'W %*&* S108S:8)3N7A-Q :#7#"#& ,*;#0%*-
)*` '%,8-7*@'+, o# ,*,#SQ7A-Q S ;#S,*%8%*` ";1B% 3 7',
o# ;#S,*,1X7A-Q. U7#-#,%# E# ;#S,*%8%*` ";1B% &#-
E8=A O. G8#%7AN,1 S,#E*7A-Q E# E,#` %1+:;#-7'R*`
-:',,'E%#R8%A:

1. e;*%@*: &3=A7*:='"17#;1, o# S1E1N7A-Q ;',%Q%-
%Q& I(t) = 6 * Y(t), (1) E8 Y — ,*:3-" (,1=#,*+ %1@'#-
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%1=A%*+ :;#E3"7) 3 E1%'+ H;3:' ";1B%, I — #0-QH '%,8-
-7*@'+ 3 ;#S,*%8%*` ";1B%1`, 6 — %#;&1 %1H;#&1E-
W8%%Q ('%,8-73,1%%Q) 10# &3=A7*:='"17#; '%,8-7*@'+.

2. e;*%@*: 1"-8=8;17#;1, o# S1E1N7A-Q ;',%Q%-
%Q& Y(t) = I(t)/b, (2) E8 b — "#8['@'N%7 :;*;#-71X)#B
"1:'71=#&'-7"#-7' 10# 1"-8=8;17#; '%,8-7*@'B [8, -. 201].
Y#&0'%3,1%%Q :;*%@*:', &3=A7*:='"17#;1 + 1"-8=8;1-
7#;1 E#S,#=QN #E8;W17* :'E-3&"#,8 E*[8;8%@'1=A%8
;',%Q%%Q, o# #:*-3N E*%1&'"3 ,*:3-"3 , H;3:' ;#S,*-
%8%*` ";1B%: Y(t)-(s/b)Y(t) = 0 (3). \#S,’QS1%%Q& E1%#-
H# ;',%Q%%Q N 8"-:#%8%7%1 [3%"@'Q ;#-73. /=Q 0=#"3
E8;W1,, o# ;#S,*,1X7A-Q, &#W%1 S1:*-17* 1%1=#H')%'
-:',,'E%#R8%%Q. F ;8S3=A717' :;#,8E8%%Q ,'E:#,'E%*`
;#S;1`3%"', ,*`#E*7A, o# 8"#%#&')%8 S;#-71%%Q 3 ";1B-
%1`, o# ;#S,*,1X7A-Q, :;Q&# S1=8W*7A ,'E 78&:', ;#-
-73 , ;#S,*%8%*` ";1B%1` ' ,'E :#)17"#,#H# S%1)8%%Q
,*,#S*&#H# 'S ;#S,*%8%*` ";1B% "1:'71=3.

O-' :1;1&87;* &#E8=' O. G8#%7AN,1 E#-*7A =8H"#
#@'%XX7A-Q +, #7W8, -1&1 &#E8=A &#W8 ,*"#;*-7#,3-
,17*-Q , :;1"7*)%*` ;#S;1`3%"1`. e;* @A#&3 «H;17*»
S &#E8==X O. G8#%7AN,1 &#W%1, :;*%1+&%', 3 E,#`
%1:;Q&"1`. e#-:8;R8, BB &#W%1 ,*"#;*-7#,3,17* Q"
'%-7;3&8%7 :;#H%#S3,1%%Q 71 E=Q #E8;W1%%Q 7*&)1-#-
,*` ;#S"=1E'1 :#"1S%*"', O>e E=Q E,#` H;3: ";1B%
:;* ;'S%*` :1;1&87;1` (o#, E# ;8)', ;#0*, O. G8-
#%7AN,), 1 :#-E;3H8, S BB E#:#&#H#X &#W%1 :;Q&# #@-
'%X,17* E8Q"' :1;1&87;*, %8#0`'E%' E=Q E#-QH%8%%Q S1-
E1%#H# ;8S3=A7173.

5==X-7;3X)* #-71%%X 78S3, &#W%1 ;#SH=Q%37* S1,-
E1%%Q ,'ER3"1%%Q :#)17"#,#H# #0-QH3 :8;8&'o3N&#H#
"1:'71=3, %8#0`'E%#H# E=Q 7#H#, o#0 E*%1&')%'-7A ;#S-
,*7"3 E,#` 7*:', ";1B% S;',%Q=1-Q. U,#H# )1-3 ;#S;1-
`3%"* O. G8#%7AN,1 :#"1S1=*, o# E=Q E#-QH%8%%Q 7#)"*
:8;8=#&3, "#=* 78&:* :;*;#-73 O>e ";1B%, o# ;#S,*,1-
X7A-Q, S;',%QX7A-Q S 78&:1&* :;*;#-73 , ;#S,*%8%* ,̀
%8#0`'E%# 03=# :8;8&'o17* "1:'71=3 :;*0=*S%# , 5 ;1S',
0'=AR8, %'W @8 ;#0*=#-Q %1 :;1"7*@' [8, -. 207].

b#E8=A O. G8#%7AN,1 &#W8 ;#SH=QE17*-Q Q" "=1-
-*)%*+ '%-7;3&8%7 E=Q ;#S3&'%%Q H=#01=A%*` 78%E8%@'+
-,'7#H#-:#E1;-A"#H# ;#S,*7"3. \1S#& S 7*& %8 &#W%1
%8 ,"1S17* + %1 BB &'%3-*. e#-:8;R8, &1-R710* "1:'71-
=3, o# ,*,#S*7A-Q 'S ";1B%*-E#%#;1, :;Q&# 3SH#EW3-
X7A-Q S 78&:#& 8"#%#&')%#H# ;#-73. F @8+ )1- :;1"-
7*)%# ,-' ";1B%* (;#S,*%8%' + o# ;#S,*,1X7A-Q) #E-
%#)1-%# '&:#;73X7A + 8"-:#;73X7A "1:'71=, 7#&3 ,S1N-
&#S,’QS#" &'W 78&:1&* S;#-71%%Q ,*;#0%*@7,1 , 71-
"*` E8;W1,1` ,*Q,=QN7A-Q E#-*7A %8#E%#S%1)%*&.
^7W8, E# 1%1='S3 -3)1-%*` 78%E8%@'+ &#E8=A O. G8-
#%7AN,1 S1-7#-3,17* E#-*7A %8:;#-7#. /=Q @A#H# :#-
7;'0%# :;#,8-7* 0'=AR3 ;#0#73 S "#;8"7%#B "=1-*['-
"1@'B ";1B% %1 ;#S,*%8%' + o# ;#S,*,1X7A-Q, 1 71"#W
#@'%*7* -1=AE# :8;8&'o3,1%#H# &'W %*&* "1:'71=3, o#
:#,’QS1%# S ,8=*"*&* 78`%')%*&* 7;3E%#o1&*.

5.b. b1;7*%8%"#,

e#-E;3H8, 3,8S8%*+ "1:'71= :8;8E01)1N7A-Q H#&#-
H8%%*& (#E%#;'E%*&). \1S#& S 7*& #)8,*E%#, o# ,1W-
=*,' %8 7'=A"* + %8 -7'=A"* #0-QH* '&:#;7#,1%#H# "1-
:'71=3, -"'=A"* +#H# -7;3"73;1. I1", '%,8-7*@'B, o#
-:;*QX7A "#%-8;,1@'B %88[8"7*,%#B -7;3"73;* 8"#%#-
&'"*, ,8E37A -"#;'R8 E# ,:#,'=A%8%%Q, )*& E# :;*-
-"#;8%%Q ;#S,*7"3 ";1B%*-;8@*:'N%71. F @A#&3 S&'-7'
:;*"=1E%' ;#S;1`3%"* :# &#E8=' O. G8#%7AN,1 &#W37A
3 :8,%#&3 S&'-7' E8S#;'N%73,17* o#E# :;1,E*,#B ;#='
'%#S8&%*` '%,8-7*@'+.

e#-7;87N, ,%37;'R%' (&'-@8,') ' S#,%'R%' ('%#S8&%')
'%,8-7*@'B ,,1W1X7A-Q ;',%#8[8"7*,%*&*. O. G8#%7AN,
:;*:3-"1N, o# '%#S8&%*+ "1:'71= — @8 ,-A#H# =*R8
E#E17"#,' ['%1%-#,' ;8-3;-*, ,'EE1)1 ,'E Q"*` ,*S%1-
)1N7A-Q %1@'#%1=A%*&* 3&#,1&* ,'E7,#;8%%Q. ^E%1"
@8 :#=#W8%%Q 3 -,'7' -3)1-%#B 78#;'B 3Q,=QN7A-Q :;*%-
@*:#,# %8,';%*&, 7#&3 o# H=*0*%%*+ 8"#%#&')%*+
S&'-7 S1=3)8%%Q '%#S8&%#H# "1:'71=3 :#=QH1N , 7#&3,
o# ;1S#& S %*& 3 %1@'#%1=A%3 8"#%#&'"3 :;*`#EQ7A
%#,' 78`%#=#H'B + %#,' #;H1%'S1@'+%' [#;&* ,*;#0%*@7-
,1, o# E1X7A S#,-'& '%R*+ 8"#%#&')%*+ 8[8"7 3 :#-
;',%Q%%' S &'-@8,*& :'E:;*N&%*@7,#&.

e#-)87,8;78, E=Q #0)*-=8%%Q :#"1S%*"', :;*;#-
-71X)#B "1:'71=#&'-7"#-7' ,*"#;*-7#,3N7A-Q ;'S%*@8,1
[#;&1. L=8 7#E' 03=# 0 0'=AR =#H')%*& 03E3,17* &#-
E8=A 3 ,*H=QE' %8 E*[8;8%@'1=A%*`, 1 ;'S%*@8,*`
;',%Q%A. U3)1-%' E#-='EW8%%Q 01S3X7A-Q %1 -7;#H#
,*,';8%*` 8"#%#&87;*)%*` S1=8W%#-7Q`, 1 @8 #S%1)1N,
o# E=Q #E8;W1%%Q S%1)8%A 1"-8=8;17#;1 %8#0`'E%#
03E3,17* ;8H;8-'+%' [3%"@'B %1 #-%#,' E*%1&')%*  ̀;QE',.
t8 &#W=*,# 7'=A"* E=Q -71@'#%1;%*` -*-78&; E=Q :8-
;8`'E%*` 8"#%#&')%*` ;8W*&',, "#=* -:#-78;'H1N7A-Q
%8-7'+"'-7A ,-'` :1;1&87;', -*-78&*, 71"*+ :'E`'E %8-
:;*+%Q7%*+.

e#-:’Q78, &#E8=A O. G8#%7AN,1 ,*-3,1N :'E,*o8%'
,*&#H* E# '%[#;&1@'+%#H# S108S:8)8%%Q, o# :;*:3--
"1N %1Q,%'-7A %8 7'=A"* %1@'#%1=A%#B, 1=8 + &'W%1;#E-
%#B -717*-7*"*. t8 N -8;+#S%*& 78`%')%*& H1=A&#& E=Q
:;#,8E8%%Q #:8;17*,%*` :;#H%#S%#-1%1='7*)%*` ;#S-
;1`3%"',. F :;*%@*:' &#W%1 03=# 0 ;#SH=QE17* 7'=A"*
#E%3 ";1B%3-;8@*:'N%71 + #E%3 10# "'=A"1 ";1B%-E#%#;',.
^E%1" + 3 @A#&3 ,*:1E"3 ;#S;1`3%"* :# ";1B%'-;8-
@*:'N%7' 03E37A ,*&1H17* E#-*7A -:8@*[')%#B '%[#;&1@'B
S ";1B%-E#%#;',. >1 :;1"7*@' @8 %8 S1,WE* ;81='S#,1-
%#. I1"*& )*%#&, ,*"#;*-71%%Q &#E8=' O. G8#%7AN,1
E#@'=A%# , #-%#,%#&3 E=Q S’Q-3,1%%Q Q"'-%#B "1;7*%*
, ;#S,*7"3 -,'7#H#-:#E1;-A"*` :;#@8-',, 7#E' Q" E=Q
E871=A%*` "'=A"'-%*` ;#S;1`3%"', :# #";8&'+ ";1B%'
:#7;'0%1 7;#`* '%R1 -`8&1.

O1W=*,*& :#-73=17#& %8#"8+%-'1%-A"#B "#%@8:@'B
,*,#S3 "1:'71=3 S ";1B%*-8"-:#;78;1 N ,*-%#,#" :;#
%8#0`'E%'-7A ;8H3=X,1%%Q &'W%1;#E%#H# ;3`3 "1:'71-
=3, :;*)#&3 ;8H3=X,1%%Q , 7#&3 %1:;Q&', o#0 ,'E7'"
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5.b. b1;7*%8%"#,

"1:'71=3 S ";1B%* 7#)%# ,'E:#,'E1, 10# 03, &8%R8 BB
7#,1;%#H# 8"-:#;73. ($3"$Q/6E /6G" L 78#;'Q &'W%1-
;#E%#H# ;3`3 "1:'71=3 03=1 S1-%#,1%1 %1 &1";#8"#%#-
&')%#&3 1%1='S'. /=Q %8B `1;1"78;%1 3,’QS"1 , NE*%3
-*-78&3 ,*,#S3 "1:'71=3, ;3`3 :=17'W%#H# 01=1%-3,
S&'%* %1@'#%1=A%#H# E#`#E3 ' S1+%Q7#-7'.

U:8@*['"1 &3/$9 -'R&? , :#;',%Q%%' S %8#"=1-
-*)%#X 78#;'NX :#=QH1N , 7#&3 #-#0=*,#&3 S%1)8%%',
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E'B 1"-8=8;1@'+%#H# 8[8"73 '%,8-7*@'+. ^)'"3,1%' S1-
#o1EW8%%Q S1,WE* :8;8,1W17*&37A S1:=1%#,1%' '%,8-
-7*@'B, 3%1-='E#" )#H# #0-QH* -3"3:%#B :;#:#S*@'B :8-
;8,*o3,17*&37A -3"3:%*+ :#:*7, o# + -:;*)*%*7A
;#S,*7#" :;#@8-', -71H%1@'B. I#07#, #-"'=A"* H1;1%7#-
,1%*+ 78&: S;#-71%%Q — @8 78&: S;#-71%%Q S1 3&#,*
:#,%#B S1,1%71W8%#-7' ,*;#0%*)*  ̀:#73W%#-78+, &#W-
=*,# S;#0*7* ,*-%#,#", o# S0'=AR8%%Q %8-S1,1%71-
W8%*` ,*;#0%*)*` :#73W%#-78+ ,%1-='E#" 7#H#, o#
8"#%#&'"1 %8-,S&#S' ;81='S3,17* 78&:* S;#-71%%Q,
,'E:#,'E%' :#,%'+ S1,1%71W8%#-7' :#73W%#-78+, :#-7-
'+%# 03E8 -7,#;X,17* 01;’N;* %1 R=Q`3 :#E1=AR#H#
S0'=AR8%%Q '%,8-7*@'+%*` ,*7;17. \1S#& S 7*&, Q" 3W8
S1S%1)1=#-Q, '-%3X7A &8W' :'E,*o8%%X 78&:', S;#--
71%%Q, :#,’QS1%' 'S %1Q,%'-7X 7;3E#,*` ;8-3;-',, ' ,'E:#-
,'E%# — 78&:* [1"7*)%#H# S;#-71%%Q &#W37A :8;8,*-
o3,17* :;*;#E%'+ 78&: 7'=A"* :;#7QH#& "#;#7"*` :8-
;'#E',. I#07# 7;1N"7#;'Q [1"7*)%#H# S;#-71%%Q, Q" :;1-
,*=#, &1N 037* %*W)#X ,'E 7;1N"7#;'B ;',%#,1W%#H#
S;#-71%%Q.

F :;#7*=8W%'+ -*731@'B, S1 Q"#B :;*;#E%'+ 78&:
S;#-71%%Q i1;;#E1 N ,*o*& S1 H1;1%7#,1%*+, 8"#%#&'@'
S1H;#W3N 7;*,1=*+ :8;'#E '%[=Q@'B. e#"1S1,R*, o#
[1"7*)%*+ 78&: 8"#%#&')%#H# S;#-71%%Q , 71"*` 3&#-
,1` 03E8 :#-7'+%# 7QW'7* E# :8;8,*o8%%Q H1;1%7#,1-
%#H#, 10# ;',%#,1W%#H#, i1;;#E :'E";8-=XN, o# ,*-
%*"1X)*+ S1 71"#H# :8;80'H3 :#E'+ `;#%')%*+ %1E=*-
R#" (:#;',%Q%# 'S S1:=1%#,1%*&* S1#o1EW8%%Q&*)
#)'"3,1%*` '%,8-7*@'+, Q"' #03&#,=8%' E'NX 1"-8=8;1-
@'+%#H# 8[8"73, ' :#,’QS1%1 'S @*& %1:;3W8%'-7A 3 ,*-
"#;*-71%%' ,*;#0%*)*` :#73W%#-78+ 3&#W=*,=Q7A
,*%*"%8%%Q E#,H#7;*,1=*  ̀'%[=Q@'+%*  ̀78%E8%@'+.

O1W=*,*& 78#;87*)%*& %1:;Q&#& %8#"8+%-'1%-A-
"#B &#E8=' &'W%1;#E%#H# ,*,#S3 "1:'71=3 N "#%@8:@'Q,
;#S;#0=8%1 \. i1;;#E#&, Q"1 :#,’QS3N 78&:* 8"#%#&-
')%#H# S;#-71%%Q, [#;&3,1%%Q S1#o1EW8%A, ;3`3 7#;-
H#,#H# 01=1%-3 ' 8"-:#;73 "1:'71=3. i1;;#E ;#SH=Q-
E1, 7;* 7*:* %1@'#%1=A%#H# 8"#%#&')%#H# S;#-71%%Q:
:;*;#E%*+, H1;1%7#,1%*+ ' [1"7*)%*+ [10]. J-'-3#/$
S;#-71%%Q %1@'#%1=A%#H# E#`#E3, :# i1;;#E3, ,*7'"1N
S' S;#-71%%Q %1-8=8%%Q + S0'=AR8%%Q ,*;#0%*@7,1 %1
E3R3 %1-8=8%%Q. Z - /93H /'Q — @8 78&: S;#-71%-
%Q, :'E7;*&3,1%*+ ,*;#0%*"1&* 3 ,=1-%*` 8"#%#&')-
%*` '%78;8-1`. [ "9'</'Q — @8 78&: S;#-71%%Q %1-
@'#%1=A%#H# E#`#E3 %1 "#W%*+ "#%";87%*+ &#&8%7.

e;* :;*;#E%#&3 78&:' S;#-71%%Q %1@'#%1=A%#H#
E#`#E3 (>/) ,8=*)*%1 '%,8-73,1%%Q S1=8W*7A ,'E %#;-
&* S1#o1EW8%%Q 71"*& )*%#&: Gn * \r = S; Gn *
Cr>S; Gn * \r < S, E8 Gn — :;*;#E%*+ 78&: S;#-71%-
%Q >/; \r — %8#0`'E%*+ "1:'71=A%*+ "#8['@'N%7; S —
%#;&1 S1#o1EW8%A. |#0 78&: S;#-71%%Q >/ &1,
-7'+"*+ ̀ 1;1"78;, %8#0`'E%#, o#0 '%,8-7*@'B ' S1#o1E-

W8%%Q -:',,'E%#-*=*-Q 71"*& )*%#&: G * \ = Gw * \r,
E8 G — [1"7*)%*+ 78&: S;#-71%%Q >/; \ — [1"7*)-
%*+ "1:'71=A%*+ "#8['@'N%7; Gw — H1;1%7#,1%*+ 78&:
S;#-71%%Q. e#,’QS1,R* 71"*& )*%#& , %1,8E8%*  ̀,*o8
[#;&3=1` ,-' 7;* 7*:* S;#-71%%Q %1@'#%1=A%#H# E#`#-
E3, i1;;#E ,*,', @*"=')%' S&'%* 3 ,'E7,#;X,1%%', S1-
=8W%' ,'E 78&:', [1"7*)%#H# S;#-71%%Q >/, '%,8-7*@'+
' S1#o1EW8%A. /=Q 7#H#, o#0 &1=# &'-@8 8"#%#&')%8
S;#-71%%Q ' 03=1 S108S:8)8%1 S1+%Q7'-7A, %8#0`'E%#, o#0
G = Gw = Gn. tQ 3&#,1 :8;R S1 ,-8 S1=8W*7A ,'E
-:',,'E%#R8%%Q &'W H1;1%7#,1%*& ' :;*;#E%*& 78&-
:1&* S;#-71%%Q. v"o# Gw < Gn, 7# 8"#%#&'"1 :;1H%8
:'E+#&3, 0# [1"7*)%*+ 78&: S;#-71%%Q ,'E`*=QN7A-Q
,H#;3 ,'E H1;1%7#,1%#H# ' %10=*W1N7A-Q E# :;*;#E%#-
H#. e;* Gw > Gn &1N &'-@8 78%E8%@'Q E# E8:;8-'B, #--
"'=A"* [1"7*)%*+ 78&: S;#-71%%Q ,'E`*=QN7A-Q ,%*S
,'E H1;1%7#,1%#H#. L=8 :;* Gw > Gn H1;1%7#,1%1 %#;-
&1 '%,8-7*@'+ 0'=AR8 :;*;#E%#B %#;&*, 7#07# Gw * Cr
> Gn * \. ^-"'=A"* Gw * Cr = S, 7# %#;&1 S1#o1E-
W8%A -71N ,*o#X S1 %#;&3 '%,8-7*@'+. U7,#;XN7A-Q
:#-7'+%*+ %1E=*R#" S1#o1EW8%A, 8"#%#&'"1 ,:#,S1N
, E8:;8-'X, Q"1 E1=' 3-*=XN 3 -,#X )8;H3 78%E8%@'X
E# S1#o1EW8%A ' -"#;#)3N 78&:* 8"#%#&')%#H# S;#--
71%%Q [10, -. 130—138].

/=Q :#E#=1%%Q %1E=*R"3 S1#o1EW8%A ' 78%E8%@'B
E# E8:;8-'B i1;;#E S1:;#:#%3,1, 8"-:#;73,17* "1:'-
71= (,8=*)*%1 @A#H# "1:'71=3 3 Y8+%-1 :#,’QS3,1=1-Q
%1:;Q&3 S :#S*7*,%*& -1=AE# :=17'W%#H# 01=1%-3).
>8#0`'E%'-7A W8 '&:#;73 "1:'71=3 ";1B%1&* S %*SA"#X
%#;&#X S1#o1EW8%A, o# &1X7A `;#%')%*+ :1-*,%*+
7#;H#,*+ 01=1%-, #0x;3%7#,3,1=1-Q i1;;#E#& 7*&, o#
:;* Q,%#&3 %8E#='"3 "1:'71=3 @' ";1B%* &1X7A 71"#W
%*SA"*+ :;*;#E%*+ 78&: S;#-71%%Q, Q"*+ :;1H%8 E#
-71H%1@'B. e;*:=*, '%#S8&%#H# "1:'71=3 , 71"' ";1B%* '
:#,*%8% -:;*Q7* :'E,*o8%%X :;*;#E%*  ̀78&:', S;#--
71%%Q.

F ,"1S1%*` &#E8=Q` ,*,#EQ7A-Q 3&#,* ;',%#,1-
H* :#:*73 ' :;#:#S*@'B %1 7;*,1=3 :8;-:8"7*,3, 7#07#,
8[8"7 :#73W%#-7' :#NE%3N7A-Q 'S 8[8"7#& :#:*73. >1
:;#7*,1H3 Y8+%-3, 3 78#;87*"', 8"#%#&')%#B E*%1&'"*
S0'=AR8%%Q ,*;#0%*)*` :#73W%#-78+ ,'E'H;1N ,*;'-
R1=A%3 ;#=A 3 ,*S%1)8%%' 78&:3 S;#-71%%Q ,*;#0%*@-
7,1. F"1S1%' 1,7#;* x;3%73,1=*-A %1 7#&3, o# '%,8--
7*@'B N #E%'NX S' -"=1E#,*` -3"3:%#H# :#:*73, Q"*+, 3
-,#X )8;H3, :#,’QS1%*+ S #0-QH#& ,*;#0%*@7,1 (10#
-3"3:%#X :;#:#S*@'NX) )8;8S &3=A7*:='"17#;.

I;87Q %8#"8+%-'1%-A"1 "#%@8:@'Q ,*,#S3 "1:'71-
=3 — @8 78#;'Q E'B :;*7#"3 '%,8-7*@'+%*` E#`#E', S-S1
"#;E#%3 %1 8"#%#&'"3 ";1B%*-8"-:#;78;1. tQ "#%@8:-
@'Q, ;#S;#0=8%1  . /#&1;#&, @'"1,*7A %1- 7'=A"* , BB
%8:;Q&#&3 S,’QS"3 S :#S*@'NX ";1B%*-:#S*)1=A%*"1
[18]. \') 3 7'&, o# ,*,'S "1:'71=3 — @8 S1,WE* :;#@8-
E,#-7#;#%%'+ ' ,S1N&##03&#,=8%*+. tQ ,S1N&##03&#,-
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=8%'-7A #S%1)1N, o# "1:'71= S ";1B%*-8"-:#;78;1 ,*,#-
S*7A-Q %8 , %'"3E*, 1 S1 "#%";87%*&* 1E;8-1&* ";1B%-
E80'7#;',. L Q"o# 71", 7# ;#S&';* +#H# ,*,#S3 %801+-
E3W' E=Q #-71%%'`.

I1", 3 &#E8='  ./#&1;1 3 Q,%#&3 ,*H=QE' :;*-
-37%'& N =*R8 ;*%#" 0=1H. I8`%#=#H'Q ,*;#0%*@7,1
:;8E-71,=8%1 [3%"@'NX G8#%7A8,1 S :#-7'+%*&* 78`-
%#=#H')%*&* "#8['@'N%71&* ,*7;17 [1"7#;',. e8;8E01-
)1N7A-Q, o# %1 ;*%"3 [1"7#;', '-%3N %1E=*R"#,1 :;#-
:#S*@'Q, ' -1&8 ,#%1 S108S:8)3N @'%#,3 -710'=A%'-7A.
\*%#" 0=1H N S01=1%-#,1%*&. l1"7#;#& S0'=AR8%%Q
-3"3:%#H# :#:*73 ' -3"3:%#B :;#:#S*@'B N :;*;'-7 '%,8-
-7*@'+.

v"o# :;*;'-7 '%,8-7*@'+ , :8;'#E' t -71%#,*7A ∆I
t
,

7# , ;8S3=A717' &3=A7*:='"1@'+%#H# 8[8"73 , @A#&3 :8;-
'#E' -3"3:%*+ :#:*7 S0'=AR*7A-Q %1 ∆ y

t
D = ∆ I

t
/S

y
. U3-

"3:%1 :;#:#S*@'Q , :8;'#E' t S0'=AR3N7A-Q :;#:#;@'+%#
S;#-71%%X "1:'71=3 , @A#&3 :8;'#E': ∆ y

t
s = j ∆ K

t
, E8

∆Y, — :;*;'-7 "1:'71=3 %1 :#)17#" :8;'#E3 t; j = ∆3/∆Y
= 3/Y — H;1%*)%1 :;#E3"7*,%'-7A "1:'71=3. T1 ,'E-37-
%#-7' 78`%')%#H# :;#H;8-3 , 7;*,1=#&3 :8;'#E' :'-=Q
E#,8E8%%Q #0-QH3 "1:'71=3 E# #:7*&1=A%#H# ;#S&';3,
Q"*+ S108S:8)3N &1"-*&3& :;*037"3, H;1%*)%1 :;#E3"-
7*,%'-7A "1:'71=3 -71N :#-7'+%#X, ' , 71"#&3 ,*:1E"3
-8;8E%Q :;#E3"7*,%'-7A "1:'71=3 E#;',%XN +#H# H;1-
%*)%'+ :;#E3"7*,%#-7'. /=Q S108S:8)8%%Q S;#-71%%Q "1-
:'71=3 %1 ∆K

t
 %1 :#)17#" :8;'E3 t, , :#:8;8E%A#&3 :8;-

'#E' :#7;'0%# 03=# SE'+-%*7* '%,8-73,1%%Q 3 :8,%#&3
#0-QS': I

t-1
= K

t
 – K

t-1
 = ∆ K

t  
(4). O'E:#,'E%#, ∆YS = j I 

t-1

(5).  "#%#&')%8 S;#-71%%Q 03E8 ;',%#,1W%*& S1 3&#,*:
∆Y

t
D= ∆Ys· (6). I#07#, ∆ I

t
/S

y
 = j I 

t-1  
(7), 10# j S

y
 = (I

t
 –

I
t-1

)/I
t-1

 = I (8).
O &#E8=' /#&1;1 S&'%*7* ;',%#,1W%*+ 78&: S;#-

-71%%Q &#W=*,# =*R8 S1 ;1`3%#" S&'%* H;1%*)%#B
-`*=A%#-7' E# S1#o1EW8%%Q. I1"*& )*%#&, S &#E8='
S;#-71%%Q /#&1;1 ,*:=*,1N, o# '-%3N ;',%#,1W%*+
78&: S;#-71%%Q, S1 Q"#H# H1;1%7#,1%8 :#,%8 ,*"#;*--
71%%Q %1Q,%*` , "#W%#&3 :8;'#E' ,*;#0%*)*` :#73W-
%#-78+. \',%#,1W%*+ 78&: S;#-71%%Q 03E8 ,*o*&,
Q"o# 0'=AR#X 03E8 ;',%#,1W%1 %#;&1 S1#o1EW8%A '
&8%R#X "1:'71=#&'-7"'-7A :;#E3"@'B. e;#78 + /#&1;
-7#Q, %1 :#S*@'B %8#0`'E%#-7' E8;W1,%#H# ,7;3)1%%Q ,
8"#%#&')%' :;#@8-*, Q"3 ,'% :#,’QS3,1, 'S %8-7'+"'-7X
E*%1&')%#B ;',%#,1H*.

I1" #7, ,*-%#,#", Q"*+ S;#0*,  . /#&1; S' -,#NB
&#E8=', — @8 [1"7*)%8 #0x;3%73,1%%Q %8#0`'E%#-7'
,*,#S3 "1:'71=3 E=Q 7#H#, o#0 ";1B%1-E#%#; &1=1 :#-
-7'+%*+ -7*&3= E# 8"#%#&')%#H# S;#-71%%Q. /=Q ,*-#-
"#:;*037"#,#H# '%,8-73,1%%Q S1 ;308W8& %8#0`'E%#
71"#W, o#0 ,*,'S "1:'71=3 , :'E:;*N&%*@A"'+ [#;&'
-3:;#,#EW3,1,-Q «1"#&:1%8&8%7#&» E8;W1,*-";8E*-
7#;1: 08S:;#@8%7%*&* :#S*"1&* ' 8"-:#;7%*&* ";8E*-
71&* :;*,17%*& 8"-:#;78;1& "1:'71=3 ( . /#&1;). I1"'

5.b. b1;7*%8%"#,

E8;W1,%' :'=AH* #S%1)1X7A :#-*=8%%Q ' %1;#o3,1%%Q
,*,#S3 "1:'71=3, o# -:;*QN +#H# :#-7'+%'+ :;*7#@' ,
";1B%*-:#S*)1=A%*"* ' [#;&3N -7'+"3 78%E8%@'X, o#
-"=1=1-Q o8 %1 :#)17"3 80-` ;#"', ii -7.: ";1B%*-
";8E*7#;*, %8 E*,=Q)*-A %1 R,*E"# S;#-71X)*+
S#,%'R%'+ 0#;H :#S*)1=A%*"',, %8 &#W37A %8 E1,17*
";8E*7* (' E8;W1,%', ' :;*,17%'), 1 ";1B%*-E80'7#;* %8
&#W37A %8 0;17* %#,' :#S*"* E=Q :#H1R8%%Q ,'E-#7"',
' "1:'71=A%#B )1-7*%* :# -71;*` 0#;H1`.

>8#"8+%-'1%-A"' 78#;'B ,*,#S3 "1:'71=3 l. b1`-
=3:1, \. i1;;#E1 '  . /#&1;1 78#;87*)%# #0H;3%7#,3-
X7A %8&*%3)'-7A ' %8#0`'E%'-7A ,*,#S3 "1:'71=3 S ";1B%-
E#%#;', %1 "#;*-7A B` ,=1-%#H# 8"#%#&')%#H# S;#--
71%%Q. d'=AR 7#H#, ,*,'S "1:'71=3 , :;*,17%'+ [#;&'
(:'E:;*N&%*@A"#H# ' 01%"',-A"#H#) %8&*%3)8 :#,*%8%
-3:;#,#EW3,17*-Q E8;W1,%*& ['%1%-3,1%%Q& 71"#H#
,*,#S3 ()8;8S :'=AH*, 8"-:#;7%' ";8E*7* ' 7.:.), 1 71-
"#W ,=1-%8 E8;W1,%*& ";8E*73,1%%Q& ";1B%1&*-";8-
E*7#;1&* ";1B%-:#S*)1=A%*"', %1 E,#-7#;#%%'+ ' 01H1-
7#0')%'+ #-%#,'.

I1"*& )*%#&, S =#H'"* i1;;#E1 ' /#&1;1 ,*:=*-
,1N, o# E#-QH%8%%Q :#,%#B S1+%Q7#-7' ' :#,%#B S1,1%-
71W8%#-7' ,*;#0%*)*` :#73W%#-78+ &#W=*,8 =*R8
,%1-='E#" ,*:1E"#,#H# S0'H3 #0-71,*% 3 ,*:1E"3 S0'H3
H1;1%7#,1%#H# 78&:3 S;#-71%%Q, 10# 78&:3 S;#-71%%Q
S1 :#,%#B S1,1%71W8%#-7' ,*;#0%*)*` :#73W%#-78+, '
:;*;#E%A#H# 78&:3 S;#-71%%Q, 10# 78&:3 S;#-71%%Q ,
3&#,1` :#,%#B S1+%Q7#-7'.

e;#78 '-%3N + E;3H1 -7#;#%1 , -*-78&' &'W%1;#E-
%#H# ,*,#S3 "1:'71=3 — '&:#;78; "1:'71=3. I8#;'Q ,*-
,#S3 "1:'71=3 (%8#"8+%-'1%-A"*+ ,1;'1%7), Q" 03=# :#-
"1S1%# ,*o8, E#,#E*7A %8&*%3)'-7A ' 8"-:#;73, ' '&:#;-
73 "1:'71=3 , &'W%1;#E%'+ 8"#%#&')%'+ -*-78&'. e;*
@A#&3 '&:#;7 "1:'71=3 ;#SH=QE1N7A-Q , #-%#,%#&3 :#
E,#` %1:;Q&1`: E8;W1,%1 E#:#&#H1 ;#S,*7"3 ";1B%*-
E80'7#;1 ' :;Q&' :;*,17%' '%,8-7*@'B , 8"#%#&'"3 ";1B-
%*-:#S*)1=A%*"1. /#:#&#H1 ;#S,*7"3 ";1B%-'&:#;78;',
"1:'71=3 :;#+R=1 E#,H*+ R=Q` ,'E E,#-7#;#%%'` :;#-
H;1& E#:#&#H* E# 01H17#0')%*` ";8E*7', )8;8S bOl,
b'W%1;#E%*+ ' ;8H'#%1=A%' 01%"* ;#S,*7"3 ' :#7'& —
E# %*%'R%'` -710'='S1@'+%*` ' 1E1:71@'+%*` :;#H;1&
bOl. >8#"8+%-*1%@' ;#SH=QE1X7A E#:#&#H3 ;#S,*7-
"3 (3 7#&3 )*-=' + -710'='S1@'+%' :;#H;1&* bOl) Q"
:;#@8-, #03&#,=8%*+ ,S1N&#E'NX :#:*73 %1 E#:#&#-
H3 ";1B%#X-;8@*:'N%7#& ' :;#:#S*@'NX E#:#&#H* ";1B-
%#X-E#%#;#&. >1 B`%X E3&"3, E#:#&#H1 ;#S,*7"3: 1)
,8E8 E# ;#SR*;8%%Q -:',:;1@' ";1B%-";8E*7#;', ' :#-
S*)1=A%*"',, S108S:8)3N '-7#7%*+ ' :;Q&*+ ;*%#" E=Q
8"-:#;73 7#,1;', ' :#-=3H S ";1B%-E#%#;', E# ";1B%-
0#;W%*"',; 2) S1#`#)3N ;#S,*7#" %#,*` ;*%"', 3
-,'7#,'+ 8"#%#&')%'+ -*-78&'; 3) -7*&3=XN 8"#%#&')%8
S;#-71%%Q , ";1B%1`-E#%#;1`.

t8 — S :#S*@'B ";1B% — E#%#;', E#:#&#H*. T
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5.b. b1;7*%8%"#,

:#S*@'+ W8 ";1B% — #E8;W3,1)', 71"#B E#:#&#H*, ,#%1
(E#:#&#H1) ,*-73:1N Q" [#;&1 :8;8E1)' E#`#E3 ,'E
01H17#B %1@'B E# 0'E%#B ' -=3H3N )*%%*"#& :;*-"#;8%-
%Q 8"#%#&')%#H# ;#S,*7"3 #-71%%A#B. L=8 @8, :;*;#E-
%#, %1+S1H1=A%'R8 7;1"73,1%%Q %8#0`'E%#-7' '&:#;73
"1:'71=3. \#SH=Q%8&# %8#"8+%-'1%-A"*+ ,1;'1%7 7;1"-
73,1%%Q @'NB %8#0`'E%#-7' 0'=AR E871=A%#.  "#%#&')-
%# &8%R ;#S,*%8%1 ";1B%1 -7*"1N7A-Q, Q" :;1,*=#, ,
:;#@8-' %1"#:*)8%%Q "1:'71=3 S 7;A#&1 :;#0=8&1&*:
1) 0;1" S1#o1EW8%A 3 ['%1%-#,#&3 -8%-', #-"'=A"*
%1@'#%1=A%1 -`*=A%'-7A E# S1#o1EW8%A %1-7'=A"*
&1=1, o# %8 &#W8 S108S:8)*7* [#;&3,1%%Q %8#0`'E-
%*` "#R7', E=Q 8"#%#&')%#H# ;#S,*7"3; 2) 0;1" S1#-
o1EW8%A , B` ;81=A%#&3 S%1)8%%', #-"'=A"* 3 %1-8-
=8%%Q %8&1N -`*=A%#-7' ,*"#;*-7#,3,17* )1-7*%3
;8-3;-', E=Q :;#E3"7*,%#H# '%,8-73,1%%Q; 3) 0;1"
'%#S8&%#B ,1=X7* E=Q :;*E01%%Q '&:#;7%*` ;8-3;-',
,%1-='E#"  ̀ ;#%')%#H# %8H17*,%#H# -1=AE# :=17'W%#-
H# 01=1%-3. F 71"'+ -*731@'B ,*`'E #E*% — '&:#;7 '%#-
S8&%#H# "1:'71=3, o# ,*;'R3N E,' :;#0=8&* E=Q ";1B-
%*-E80'7#;1: S1:#,%XN 0;1" %1@'#%1=A%*  ̀S1#o1EW8%A
' '%#S8&%#B ,1=X7*. F-' &#E8=' E#:#&#H* ;#S,*7"3
,*-73:1X7A , E,#` ,1;'1%71`: 1) &#E8=A «S1:#,%8%%Q
;#S;*,3 , S1#o1EW8%%Q`» ' 2) &#E8=A «S1:#,%8%%Q
'%#S8&%#B ,1=X7*» [19, -. 13]. e8;R1 &#E8=A 03=1
;#S;#0=8%1 e. \#3S8%-78+%-\#E1%#& 3 :#,%'+ ,'E:#-
,'E%#-7' S "#%@8:@'NX \. i1;;#E1 ' ,*"#;*-7#,3N7A-Q
Q" S1-'0 "#%";87%#H# ;#S;1`3%"3 :#7;80 ";1B%*-:#-
S*)1=A%*"1 , '%#S8&%#&3 "1:'71='. e;*)#&3 -1&8
0. 1&#34 684* -1&9!  :4-;)< -&39=/)( :-):/)( = &-
34< &?& %!:=8!/#  ! 9(! :&8&%): (/!6 4 9&:&<&?! =
= &34< = :&3)%) = %-49)8). @& 9&:&<&?) (=  (=9 &6)(
! &-<!/A )* :-):/)( %!:=8!/#, 8&B8& -#C %!:=8!/#,
E&  4 <!F  ! 6(&G* %& %-48 =* <48= :-)B#8%&()C = (4-
68)J=*. 0-)8&% 9&:&<&?) <!F  ! 6(&G* ?&/&( =* <48=
:=9()E4  K  &-<) 3!&E!9,4 A (=9:&(=9 & -=( L = (4-
68)J=*, E& 3!B43:4M#F 3!9! )* 84<: 4%& &<=M &?&
3-&68!  K. N/4 :-) JA&<# (=  ()%& #F * = ;# P# %-
J=L — 3!:&B=?!F ()8&%# = &34< &G (!/L8), K%)*  4-
<) #M4 :&M!(6K B :-) 6:-&B= :=9()E)8)  &-<# = (4-
68)J=* ( #<&(!C (=96#8 &68= = &34< &?& %!:=8!/#.

Q! 9#<%# 0. 1&#34 684* -1&9! #, ()%&-)68! -
 K = &34< &?& %!:=8!/# K% 6%/!9&()* 4/4<4 8 = (46-
8)J=* 3!B43:4M#F 9&9!8%&()* 9&C=9, M!68) ! K%&?&, E&
3B4-=?!F8A6K, :=9()E)8A 64-49 L 6C)/A =68A 9& 3!&-
E!9,4 A. S-4;8=--4;8,  &-<! 3!&E!9,4 A :&-
-=( KF8A6K 3  &-<&L = (468)J=*,  4&BC=9 )C 9/K
:=98-)<%) 8!%)C 84<:=( 4%& &<=M &?& 3-&68!  K, :-)
K%)C %-!G ! <&,4 &BC&9)8)6K (/!6 )<) -46#-6!<) =
:-)(4-8!8) = &34< = = (468)J=G /);4 ( -!<%!C « &--
<!/A )C -) %&()C (=9 &6) », 8&B8& (9!(!8)6K 9& = &-
34< &?& :-)(!8 &?& = (468#(!  K. 0& 6#8=, 3!:-&:&-
 &(! ! <&94/A (68! &(/LF 9) !<=M )* 3(’K3&% =

-:',,'E%#R8%%Q &'W E8;W1,%*&* ' :;*,17%*&* '%,8-
-7*@'Q&*. v"o# :;8E-71,*7* 78#;'X e. \#3S8%-78+%-
\#E1%1 3 ,*H=QE' 8"#%#&'"# — &178&17*)%#B &#E8='
(SH'E%# Q"#B ;#S;1`#,3N7A-Q #0-QH %8#0`'E%#B '%#S8&-
%#B E#:#&#H* %1 :’Q7*;')%*+ :8;'#E), 7# ,#%1 ,*H=Q-
E1N 71"*& )*%#& [20]:

F = I – S = Yo (k * 1  – b) + 5Y0 * (b – So),
E8 F — :;*7#" '%#S8&%*  ̀'%,8-7*@'+, Q"' :#7;'0%'

:;#7QH#& 5 ;#"',; I — '%,8-7*@'B; S — S1#o1EW8%%Q;
,3 — %1@'#%1=A%*+ E#`'E; k — "1:'71=A%*+ "#8['@'N%7;
1 — S1E1%*+ 78&: S;#-71%%Q; So  —   -8;8E%Q -`*=A%'-7A
E# S1#o1EW8%A , :#)17"#,*+ ;'", ;#S;1`#,1%1 Q" ,'E%#-
R8%%Q S1#o1EW8%%Q E# %1@'#%1=A%#H# E#`#E3; b —
%8#0`'E%1 H;1%*)%1 %#;&1 S1#o1EW8%A.

>1 01S' [#;&3=* e. \#3S8%-78+%-\#E1%1 03=*
S;#0=8%' :'E;1`3%"* :#7;80* ";1B%, o# ;#S,*,1X7A-Q,
, :;*:=*,' '%#S8&%#H# "1:'71=3 %1 :8;'#E 70 — 80-`
;#"', ii -7. \#S;1`3%"*, :;*;#E%A#, %#-*=* :;*0=*S-
%*+ ̀ 1;1"78;, 1=8 ,'E:#,'E%# E# %*` ";1B%* — ;8@*:-
'N%7* E#:#&#H* :#,*%%' 03=* S1:#,%*7* S1,EQ"* ,,8-
S8%%X '%#S8&%#H# E8;W1,%#H# "1:'71=3 %8E#='" , '%,8-
-7*@'Q` E# "'%@Q 70-` ;#"', ii -7. ' :8;8+7* :'-=Q @A#-
H# %1 :;*,17%' '%#S8&%' '%,8-7*@'B S-S1 "#;E#%3. v" ,'E#-
&#, S1:;#:#%#,1%*+ ;#S;1`3%#" ' ,*-%#,"* %8 03,
;81='S#,1%*+ 3 S,’QS"3 S ;QE#& %8 :8;8E01)8%*` , %A#-
&3 )*%%*"', (%8:;#E3"7*,%8 ,*"#;*-7#,3,1%%Q '%#S8&-
%#B E#:#&#H* ;#S,*7"3, %1:;Q& %#,*` :#S*" %1 :#H1-
R8%%Q :#:8;8E%'` 0#;H', 7#o#). >1 W1=A, -71,R* ,
90-` ;#"1` ii -7. ;8@*:'N%7#& '%#S8&%#B E#:#&#H*,
F";1B%1 :#,7#;*=1 7#+ W8 R=Q`, o# + ";1B%* o# ;#S-
,*,1X7A-Q, 3 70-' ;#"*.

5%R#X %8#"8+%-'1%-A"#X "#%@8:@'NX '%#S8&%#B
E#:#&#H* ;#S,*7"3 N 78#;'Q S1:#,%8%%Q '%#S8&%#B ,1-
=X7*, , Q"'+ ,*,#E*7A-Q S1=8W%'-7A '%,8-7*@'+ ' 78&:',
8"#%#&')%#H# S;#-71%%Q ,'E 78&:', S;#-71%%Q 8"-:#;-
73 ' '&:#;73. F @'+ 78#;'B :8;8E01)1N7A-Q, S1H1=#&, :;*-
;#E%1 -*731@'Q — :# &';' E#-QH%8%%Q ";1B%#X — :#-
S*)1=A%*"#& -1&#E#-717%'` 78&:', 8"#%#&')%#H# S;#-
-71%%Q :#7;801 BB , '%#S8&%'+ ,1=X7' :#-73:#,# S%*-
W3N7A-Q. >1+:;#-7'R1 &#E8=A @'NB 78#;'B 03=1 ;#S;#0-
=8%1 \. b1+"-8==#& ' ,*H=QE1N 71"*& )*%#&: Mt-Et =
Fo+ Yo (I + r)t * ('’ – $’), E8 Mt ' Et — ,'E:#,'E%#
8"-:#;7 ' '&:#;7; '’ 9  $’ — H;1%*)%' -`*=A%#-7' E#
8"-:#;73 ' '&:#;73; r — S1E1%*+ 78&: ;#-73 [13]. F"1-
S1%1 &#E8=A ,*S%1)1N :#7;80* ";1B%*-:#S*)1=A%*"1 ,
'%#S8&%'+ ,1=X7' , ;#@' t. e#S*"#,1 '%#S8&%1 ,1=X71
:#";*,1N ;'S%*@X &'W 8"-:#;7#& ' '&:#;7#&, :;*)#-
&3 3 &';3 8"#%#&')%#H# ;#S,*7"3 ";1B%*, E#-QH%37#H#
S1 ;1`3%#" E#:#&#H* ;#S,*7"3, ;#S;*, &'W 8"-:#;-
7#& ' '&:#;7#& -"#;#)3N7A-Q, #-"'=A"* 8"-:#;7%' H1-
=3S' #E8;W3X7A :8;8,1W%*+ ;#S,*7#". e# -37', @Q 78-
#;'Q E1=1 :#R7#,` ,8=A&* :#:3=Q;%'+ , ";1B%1` —
'&:#;78;1  ̀"1:'71=3 "#%@8:@'B «[#;-3,1%%Q 8"-:#;73»,



70
 "#%#&')%*+ ,'-%*" /#%01-3

Q"1 ;#SH=QE1=1-Q Q" -7;178H'Q %1@'#%1=A%#H# 8"#%#&')-
%#H# ;#S,*7"3 , 0'=AR#-7' ";1B%, o# ;#S,*,1X7A-Q, 3
70 — 90-` ;#"1` ii -7.

U8;+#S%*+ ,%8-#" 3 ;#S,*7#" :#-7"8+%-'1%-A"*`
78#;'+ S;#-71%%Q SE'+-%*=* >.Y1=E#; ' /W.\#0'%-#%.
>8S,1W1X)* %1 78, o# ,#%* -:*;1=*-A %1 "8+%-'1%-A"'
:#=#W8%%Q, 3 B` 78#;'Q` -:#-78;'H1X7A-Q :8,%'
,'E&'%%#-7'. ̂ E%1 S %*` -7#-3N7A-Q :;*:3o8%%Q o#E#
&';* ,*"#;*-71%%Q 7;3E#,*` ;8-3;-',. I8#;'B 8"#%#&-
')%#H# S;#-71%%Q ' ;#S:#E'=3 Y1=E#;1 :8;8E01)1X7A
%8#0`'E%'-7A :#-7'+%#B :'E7;*&"* :#,%#B S1+%Q7#-7'.
Y1=E#; :*-1,, o# :;*%@*: &3=A7*:='"17#;1 &#W8 ,*-
"#;*-7#,3,17*-A 10# E=Q ,*S%1)8%%Q -:',,'E%#R8%%Q
&'W ;',%8& @'% ' S1;#0'7%#X :=17#X, , 3&#,1`, "#=*
;#0*7A-Q :;*:3o8%%Q o#E# ['"-#,1%*` #0-QH', ,*-
;#0=8%#B :;#E3"@'B ' ;',%Q S1+%Q7#-7', 10# E=Q ,*S%1-
)8%%Q ;',%Q &1-R710', S1+%Q7#-7' 3 ,*:1E"1`, "#=*
&#W=*,# %1:8;8E S1E1,17* :;#:#;@'B ;#S:#E'=3. O'%
S1S%1)1,, o# @' E,1 -:#-#0* 78#;87*)%#H# ,*"#;*--
71%%Q &3=A7*:='"17#;1 SE1X7A-Q +#&3 %8-3&'-%*&*.

>'"#=1- Y1=E#; :;*:3-7*,, o# S1#o1EW8%%Q %8
N :#-7'+%*&* + &#W37A S0'=AR3,17*-A E# 71"#H# S%1-
)8%%Q, S1 Q"#H# "#8['@'N%7 E'+-%#H# S;#-71%%Q ,:1E8
E# H1;1%7#,1%#H# ;',%Q. |#0 @8 E#,8-7*, Y1=E#; ,*-
"#;*-71, E1%' o#E# ;#S:#E'=3 E#`#E', E,#` "=1-',:
:'E:;*N&@',, Q"' S08;'H1X7A )1-7*%3 -,#H# :;*037"3, '
%1+&1%*` :;1@',%*"',, Q"' S08;'H1X7A )1-7*%3 -,#NB
S1;#0'7%#B :=17* [20]: s — -`*=A%'-7A E# S1#o1EW8%A
:'E:;*N&@',; s’ — -`*=A%'-7A E# S1#o1EW8%A %1+&1-
%*` :;1@',%*"',. F 71"#&3 ;1S' B` S1H1=A%' S1#o1EW8%%Q
&#W=*,# [#;&1='S3,17* %1-73:%*& )*%#&:

S = sP + s’ W, (9), E8 P — :;*037#", W — S1;#-
0'7%1 :=171, ,'E:#,'E%# S1H1=A%*+ E#`'E -"=1E1N7A-Q S
:;*037"3 ' S1;#0'7%#B :=17*: W + P = Y, 1 S,'E-* ,*:=*-
,1N, o# W = Y — P. e8;8E01)1N7A-Q 71"#W, o#
:'E:;*N&@' 0'=AR -`*=A%' E# S1#o1EW8%A, 7#07# s >
s’, , 71"#&3 ;1S' #)8,*E%#, o# S1#o1EW8%%Q N :;Q&#
:;#:#;@'+%*&* )1-7"* :;*037"3 P/Y.

/=Q ;',%#,1H* %1 ;*%"3 7#,1;', '%,8-7*@'B &1X7A
037* ;',%*&* S1#o1EW8%%Q&: 5 = S. O'E:#,'E%# E# "8+%-
-'1%-A"#H# :#-73=173 o#E# %8S1=8W%#-7' '%,8-7*@'+,
;#0*&# ,*-%#,#", o# '%,8-7*@'B ,*S%1)1X7A S1#o1E-
W8%%Q (10# '%1"R8 "1W3)* — -3"3:%*+ :#:*7 ,*S%1)1N
-3"3:%3 :;#:#S*@'X). e;#78, Q" ,W8 S1S%1)1=#-A, :;*-
037#" N :;Q&# :;#:#;@'+%*& S1#o1EW8%%Q&, S,'E-*: 5
= sP + s’(Y — P) (10), o# :8;8E01)1N &#W=*,'-7A: P/Y
= [l/(s-s’)](I/Y) — s/s’ — s (11). I#07# H;1%*)%1
-`*=A%'-7A E# S1#o1EW8%A "#W%#H# "=1-3, ,'E%#-%1
E#=Q :;*037"3 , E#`#E' S1=8W*7A 7'=A"* ,'E '%,8-7*@-
'+%#H# ;'R8%%Q, I/Y. O'E:#,'E%#, )*& 0'=AR8 '%,8-7*@'+,
7*& 0'=AR8 %8#0`'E%#B )1-7*%* :;*037"3 ,*0*;1N7A-Q
S E#`#E3.

I1"*& )*%#&, 3 Y1=E#;1 Q" 78#;87*"1 8"#%#&')-

5.b. b1;7*%8%"#,

%#B E*%1&'"* :;*;'-7 ,*;#0%*)*  ̀:#73W%#-78+ ,'E'H;1N
%1ES,*)1+%# ,1W=*,3 ;#=A 3 ,*S%1)8%%' 78&:', 8"#-
%#&')%#H# S;#-71%%Q. Y;*7*"3X)* Y8+%-1, Y1=E#;
-7,8;EW3N, o# E#-QH%8%%Q :#,%#B S1+%Q7#-7' Q" 3 ;#S-
,*%37*`, 71" ' , ";1B%1`, o# ;#S,*,1X7A-Q, S1=8W*7A
,*"=X)%# ,'E ;#S&';3 ,*;#0%*)*` ;8-3;-',, 1=8 %8
,'E ,8=*)*%* 8[8"7*,%#H# :#:*73 [21].

F -,#N&3 E#-='EW8%%' Y1=E#; :;*:3-7*,, o#
'-%3N %1E=*R"#,*+ :#:*7 %1 7#,1;*, 5 > S, , 71"#&3
,*:1E"3 S108S:8)3X7A S1%1E7# %*SA"*+ ;',8%A :;*037-
"3 E=Q ;',%#,1H*. I#07#, 3 :'E:;*N&@', %8E#-717%A#
S1#o1EW8%A. e#-73:#,#, :# &';' SE'+-%8%%Q 7*-"3 %1
7#,1;%*+ ;*%#", @'%* :'E%'&37A-Q, E#:3-7*&1 S1;#0'7-
%1 :=171 S1=*R*7A-Q %1 7#&3 W ;',%', 1 ;81=A%1 S1;-
:=171 S%*S*7A-Q ' :'E,*o*7A-Q E#=Q :;*037"3 , E#`#E'.
I1"*& )*%#&, P/Y :'E,*o*7A-Q, o# -:;*)*%*7A :'E,*-
o8%%Q S1#o1EW8%A, ' 71" E# ,-71%#,=8%%Q ;',%#,1H*.
5 %1,:1"*, :;*:3-7*,R*, o# 5 < S, &17*&8&# %1E=*R-
"#,3 7#,1;%3 :;#:#S*@'X, Q"1 -:;*)*%*7A %1E,*-#"'
E=Q 8"#%#&'B :;*037"*. T1 %8S%1)%#H# :#:*73 @'%* S%*-
W3,17*&37A-Q, ,'E:#,'E%# ;81=A%1 S1;#0'7%1 :=171
:'E,*o*7A-Q, -"#;#7*,R* E#=X :;*037"3 , E#`#E'. F
71"#&3 ,*:1E"3 P/Y :1E17*&8, o# -:;*)*%Q7*&8 S%*-
W8%%Q ;',%Q S1#o1EW8%A :'E:;*N&@', ' :#-73:#,# —
S1H1=A%*+ ;',8%A S1#o1EW8%A E# )1-3 ,-71%#,=8%%Q
;',%#,1H*.

Y1=E#; H#,#;*7A :;# S;#-71%%Q %1-73:%*& )*-
%#&: I/Y = (I/K) (K/Y), (12) E8 5/Y — "#8['@'N%7 %1H;#-
&1EW8%%Q "1:'71=3 (Q"*+ E#;',%XN "#8['@'N%73 S;#--
71%%Q :;#E3"7*,%#-7' (g), a K/Y — "#8['@'N%7 "1:'71-
=#&'-7"#-7' (v). F 71"#&3 ,*:1E"3: I/Y=gv (13). Y1=-
E#;',-A"8 -:',,'E%#R8%%Q P/Y = (1/s) I/Y, ,'E:#,'E%#:
P/Y = gv/s (14). ^-"'=A"* g = (s/v)P/Y, a v = Y/Y, 7# g
= s(P/K). O'E&'7*&#, o# -:',,'E%#R8%%Q P/K — @8 S%1)-
%#X &';#X "#8['@'N%7 :;*037"#,#-7' (r). I#07#, r = g/
s. (15). I1"*& )*%#&, "#8['@'N%7 :;*037"3 E#;',%XN
"#8['@'N%73 S;#-71%%Q, :#E'=8%#&3 %1 "#8['@'N%7 S1-
#o1EW8%A :'E:;*N&@',. t8 :;1,*=# Y1=E#;1 ,'E#&8
Q" «Y8&0;'EW-A"8 :;1,*=#» S;#-71%%Q.

>1 ,'E&'%3 ,'E Y1=E#;1 /W. \#0'%-#% ,,1W1N
%8&#W=*,*& ;#S&8W3,1%%Q &'W "#;#7"#-7;#"#,#X '
E#,H#-7;#"#,#X 78#;'Q&* 8"#%#&')%#H# S;#-71%%Q.
\#0'%-#% 03E3N -,#X &#E8=A %8 'S -:',,'E%#R8%A ;',%#-
,1H*, 1 S :;1,*= ' &#7*,',, Q"' 3:;1,=QX7A =XE-A"#X
:#,8E'%"#X. I#&3, %1 BB E3&"3, :#7;'0%*& N 7#)%8 ,*S-
%1)8%%Q `1;1"78;3 8"#%#&'"*, Q"1 #:*-3N7A-Q , &#-
E8=', #-"'=A"* ;'S%' 7*:* H#-:#E1;-7,1 :8;8E01)1X7A
%8#E%1"#,' -*-78&* 71"*` :;1,*=. /# )*%%*"', S;#--
71%%Q /W.\#0'%-#% ,'E%#-*7A: 1) 78`%')%' 3&#,* ()*-
-8=A%'-7A 7;3E#,*` ;8-3;-',, B` Q"'-7A, 78&:* :;*;#--
73 ;#0#)#B -*=*, ,*"#;*-7#,3,1%1 78`%#=#H'Q. F-8 :8-
;8;1`#,1%8 1,7#; ,,1W1N ,`'E%*&* E1%*&* -,#NB &#-
E8=', Q"' ,,1W1X7A-Q :#-7'+%*&*. gE*%#X -71778X
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5.b. b1;7*%8%"#,

S&'%%*` ,*7;17 3 @'+ H;3:' )*%%*"', N 7;3E#,' ,*7;1-
7*); 2) '%,8-7*@'+%3 :#='7*"3; 3) 3&#,* [#;&3,1%%Q
S1#o1EW8%A (\#0'%-#% ;#S;'S%QN E,1 "=1-* E#`#E', —
:;*037#" ' S1;#0'7%3 :=173, Q"*& ,'E:#,'E1X7A ;'S%' ̀ 1-
;1"78;*-7*"* -`*=A%#-7' E# S1#o1EW8%A. >1 BB E3&"3,
-`*=A%'-7A E# S1#o1EW8%A S :;*037"3 :8;8,1W1N
-`*=A%'-7A E# S1#o1EW8%A 'S S1;#0'7%#B :=17*); 4) "#%-
"3;8%7%' 3&#,* (,*S%1)1X7A -:#-'0 [#;&3,1%%Q @'% '
-:;#&#W%'-7A @'% ;81H3,17* %1 S&'%* ;*%"#,#H# :#:*-
73); 5) [#;&3,1%%Q -71,#" S1;#0'7%#B :=17* (1,7#; ,,1-
W1N, o# :;#7QH#& "#W%#H# "#%";87%#H# "#;#7"#H#
:8;'#E3 )1-3 -71,"1 H;#R#,#B S1;#0'7%#B :=17* S1=*-
R1N7A-Q -710'=A%#X ' S )1-#& ,#%1 S&'%XN7A-Q ,'E:#-
,'E%# E# 78&:', S;#-71%%Q :;#E3"7*,%#-7' :;1@'); 6)
['%1%-#,' 3&#,* (:#-:8;R8, &1X7A-Q %1 3,1S' ;'S%'
-:',,'E%#R8%%Q &'W ;#S:#E'=#& -`*=A%#-7' [';& E#
%1H;#&1EW8%%Q, S #E%#H# 0#"3, ' ;#S:#E'=#& 7*` `1-
;1"78;*-7*", Q"' ,*S%1)1X7A ";8E*7#-:;#&#W%'-7A
[';&, — S '%R#H#. t8 -:',,'E%#R8%%Q ;1S#& 'S 'S W*7-
7NE'Q=A%*&* S1-1E1&* [';& \#0'%-#% ;#SH=QE1N Q" )*%-
%*", o# ,*S%1)1N -`*=A%'-7A E# %1H;#&1EW8%%Q , E1%'+
8"#%#&'@'. e#-E;3H8, ,1W=*,*& 1-:8"7#& ['%1%-#,*`
3&#, N `1;1"78;*-7*"1 S1H1=A%#H# ;',%Q :;#@8%7%*`
-71,#". e;* @A&3 /W.\#0'%-#% %8 %1E1N ";8E*7%#-H;#-
R#,'+ :#='7*@' ,1W=*,#H# S%1)8%%Q, ,,1W1X)* o#
:#='7*"1 S&'%* :;#@8%7%#B -71,"* %8-:;#&#W%1 ;8H3-
=X,17* ;',8%A "1:'71=#,"=1E8%A); 7) :#)17"#,*+ S1:1-
7#,1;', ,*;#0%*)#H# :;*S%1)8%%Q ' -71% #)'"3,1%A, Q"*+
H;3%73N7A-Q %1 :#:8;8E%A#&3 E#-,'E' (:;#7QH#& "#;#7-
"#-7;#"#,#H# :8;'#E3 ,*S%1)1X7A ;',8%A ,*;#0%*)*`
&#W=*,#-78+ H#-:#E1;-A"#B -*-78&*); 8) "#;#7"#-
-7;#"#,3 ;',%#,1H3 (7#07# #@'%"3 ,';#H'E%*` #0-QH',
S0373 :;#E3"@'B S1 ,-71%#,=8%*&* @'%1&*).

|8 #E%1 ,8;-'Q 8"#%#&')%#H# S;#-71%%Q 03=1 S1-
:;#:#%#,1%1 G3'EW' e1-*%877' [22]. >1 +#H# E3&"3, &1-
=#,';#H'E%#X N %8E#-717%Q -`*=A%'-7A %1+&1%*` :;1@',-
%*"', E# S1#o1EW8%A, Q" @8 :8;8E01)1=#-A ,*o8SH1E1-
%*&* %13"#,@Q&*. T,'E-* ,*:=*,1N, o#, #-"'=A"* %1+-
&1%' :;1@',%*"* &#W37A ;#0*7* S1#o1EW8%%Q, 7# ,1;7#
;#SE'=Q7* E,1 ;'S%*  ̀7*:* "1:'71=3: "1:'71= %1+&1%*  ̀:;1-
@',%*"', (Y’) ' "1:'71= "1:'71='-7', (Y). F 71"#&3 ,*:1E"3
S1H1=A%' S1#o1EW8%%Q 03E37A E#;',%X,17*:

S = sP + s’(P’ + W) (16). >1+&1%' :;1@',%*"*
S1#o1EW3X7A Q" 'S :;*037"3, 71" ' S S1;#0'7%#B :=17*.
e#7;'0%#, o#0 ;#0#)*& ,*:=1)3,1,-Q :;#@8%7 %1 B`
"1:'71=, Q" ' "1:'71='-7* #7;*&3X7A :;#@8%7 S :;*037"3
%1 -,'+ "1:'71=. T1 E#:#&#H#X "#%"3;8%@'B 71 1;0'7;1-
W3 e1-*%877' E#,#E*,, o# "#8['@'N%7 :;*037"3/:;#-
@8%7 %1 "1:'71= %1+&1%*` :;1@',%*"', ' "1:'71='-7', N
;',%#S%1)%*&, 7#07# \/Y = \’/Y’ = r, (17), E8 \’ —
:;*037#" %1+&1%*` :;1@',%*"',. v"o# S — @8 S1#-
o1EW8%%Q "1:'71='-7',, a S’ — S1#o1EW8%%Q %1+&1-
%*` :;1@',%*"', S :;*037"3, 7# S/K = S’/K’= g (18).

F E#,H#-7;#"#,#&3 -710'=A%#&3 -71%' "#8['@'N%7
:;*037"3 :#,*%8% &17* #E%1"#,8 S%1)8%%Q Q" E=Q "1:'-
71='-7',, 71" ' E=Q %1+&1%*` :;1@',%*"',, 7#07# P/S=
P’/S’. O '%R#&3 ,*:1E"3, Q"o# , #E%#&3 S @*` "=1-',
:#"1S%*" :;*037"#,#-7' 03E8 ,*o*&, ,'E03E87A-Q S&'%1
, ;#S:#E'=' ', ,'E:#,'E%#, 3 -"=1E' -3"3:%#H# :#:*73.
T1 E#,H#-7;#"#,#B ;',%#,1H* -3"3:%*+ :#:*7 &1N 037*
-710'=A%*&, ,'E:#,'E%#, @8 N %8#0`'E%#X 3&#,#X. e;#-
78, Q" %1-='E#" 71"#B 3&#,*, &1N&#: P/sP = P’/s’(W +
P’) (19). E8 s ' s’ — H;1%*)%1 -`*=A%'-7A E# S1#o1E-
W8%A %1+&1%*` :;1@',%*"', 71 "1:'71='-7',. e;1@',%*-
"* S1#o1EW3X7A Q" 'S S1;#0'7%#B :=17* (W), 71" ' S
:;*037"3 (\), 1 "1:'71='-7* — S :;*037"3. e8;8&%#-
W*&# s’ (W + \’) = sP. T1 3&#,*, o# '%,8-7*@'B E#;',-
%XX7A S1H1=A%*& S1#o1EW8%%Q&, @8 #S%1)17*&8: 5 =
= s’(W + P) + sP (20), ,*"#;*-7#,3X)* :#:8;8E%N
-:',,'E%#R8%%Q, #E8;W*&#: 5 = sP’ + sP = s (\’ + P)
(21). T1 3&#,*, o# S1H1=A%**+ :;*037#" P* = P + P’, I =
= sP*, 10# P* = (1/S)I (22).

I#&3 @8 &#W8 037* ,*;1W8%8 %1-73:%*& )*%#&:
r = (P*/K) = (1/s) 5/Y = g (23), 7#07#, E=Q E#,H#7;*,1-
=#H# S;#-71%%Q 3 -710'=A%#&3 -71%' ,1;7#X 3,1H* N
-`*=A%'-7A E# S1#o1EW8%A 7'=A"* "1:'71='-7',.

\#SH=Q%37' ,*o8 78#;'B '%#S8&%#B E#:#&#H* ;#S-
,*7"3 N %1+:;#-7'R*&*, %8 #07QW8%*&* ,8=*"#X
"'=A"'-7X 1%1='S#,1%*` 8"#%#&')%*` :#"1S%*"',. /#
)*-=1 W 0'=AR 3-"=1E%8%*` &#E8=8+ 8"#%#&')%#B E#-
:#&#H* ;#S,*7"3, 08S3&#,%#, ,'E%#-*7A-Q &#E8=A
«7;*[1S%#H# ;#S,*7"3 8"#%#&'"*», S1:;#:#%#,1%1
X. s8%8;' ' L. U7;137#& [17]. O8-A :8;'#E ;#S,*7"3 ";1B-
%* — ;8@*:'N%71 '%#S8&%#B E#:#&#H* E# E#-QH%8%%Q
S1E1%#H# ;',%Q 8"#%#&')%#H# S;#-71%%Q 1,7#;* E1%#B
&#E8=' :#E'=*=* %1 7;* :8;'#E*. e;*)#&3 E=Q "#W%#-
H# :8;'#E3 03, ,*S%1)8%*+ -,'+ 71" S,1%*+ ='&'73X)*+
)*%%*". >1 :8;R#&3 871:' ='&'73X)*& )*%%*"#& N
,'E-37%'-7A ",1='['"#,1%*  ̀-=3W0#,@',, %8#0`'E%*  ̀E=Q
3:;1,='%%Q '%,8-7*@'Q&*. T1E1)3 '%#S8&%#H# "1:'71=3
%1 :8;R#&3 871:' S#,%'R%A#H# ['%1%-3,1%%Q X. s8-
%8;' ' L. U7;137 01)*=* , 7#&3, o#0 S1:#,%*7* ;#S;*,
&'W S1#o1EW8%%Q&* ' '%,8-7*@'Q&*, ,*%*"1X)*+ S1
3&#,* E#-QH%8%%Q %1+,*o#B %#;&* '%,8-7*@'+, :#78%-
@'+%# &#W=*,#B :;* '-%3X)'+ )*-8=A%#-7' ",1='['"#-
,1%#B ;#0#)#B -*=* , ";1B%', o# ['%1%-3N7A-Q. t8+ ;#S-
;*, E#;',%XN:

Ft = It — St = Fo + (Ki — S’) * (Yt — Y3),
E8 Fo = I# — So — ;'S%*@Q &'W '%,8-7*@'Q&* '

S1#o1EW8%%Q&* %1 :#)17"#,*+ ;'" S#,%'R%A#H# ['%1%-
-3,1%%Q; Ki  —  "1:'71=A%*+ "#8['@'N%7 (:#-7'+%*+ E=Q
,-'NB :8;R#B [1S*); S’ — H;1%*)%1 -`*=A%'-7A E# S1#-
o1EW8%A; Yt ' ?3 — #0-QH* %1@'#%1=A%#H# E#`#E3 ,
:#)17"#,*+ ;'" ' ;'" t. e8;R1 [1S1 S#,%'R%A#H# ['%1%-
-3,1%%Q S1"'%)3N7A-Q 7#E', "#=* E#-QH1N7A-Q
,'E:#,'E%'-7A S1#o1EW8%A ' «:#H=*%1=A%#B SE17%#-7'
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 "#%#&')%*+ ,'-%*" /#%01-3

'%,8-7*@'+» E=Q E1%*` 3&#, «",1='['"1@'+%#H# ='&'73».
L=8 @' 3&#,* o8 %8 S108S:8)3X7A -1&#:'E7;*&3X)*+
;#S,*7#".

>1 E;3H'+ [1S' S#,%'R%A#H# ['%1%-3,1%%Q X. s8-
%8;' ' L. U7;137 Q" ='&'73X)*+ )*%%*" ,*-3,1X7A %8-
E#='" S1#o1EW8%A. i#)1 S1#o1EW8%%Q E#-QH=* ,W8
;',%Q '%,8-7*@'+ %1 :8;R'+ [1S' S 3;1`3,1%%Q& ",1='[-
'"1@'+%#H# ='&'73, ,#%* (S1#o1EW8%%Q) ,-8 o8 %*W)8
S1 %8#0`'E%*+ ;',8%A, E=Q 7#H#, o#0 8"#%#&'"1 ";1B%*
;#S,*,1=1-Q 08S S#,%'R%A#H# '%,8-73,1%%Q. tQ ;'S%*-
@Q :#,*%%1 S1:#,%X,17*-Q S#,%'R%'&* ['%1%-#,*&*
"#R71&*.  "#%#&'"#-&178&17*)%1 &#E8=A @'NB [1S*
03=1 ;#SH=Q%371 ,*o8 (&#E8=A e. \#3S8%-78+%-\#E1-
%3). T1"'%)8%%Q E;3H#B [1S* S#,%'R%A#H# ['%1%-3,1%-
%Q %1-73:1N 7#E', "#=* E#-QH1N7A-Q 71"*+ ;',8%A S1#-
o1EW8%A, Q"*+ E#;',%XN %8#0`'E%'+ %#;&' '%,8-7*@'+,
3%1-='E#" )#H# :;*:=*, '%#S8&%#H# "1:'71=3 :8;8-71N
037* %8#0`'E%'-7X. L=8 , @*  ̀3&#,1` %1+1"731=A%'R*&
)*%%*"#&, -7;*&3X)*& 8"#%#&')%8 S;#-71%%Q, -71N
7#;H#,*+ ='&'7, 7#07# %8SE17%'-7A 8"-:#;73 "#&:8%-3-
,17* S;#-71%%Q '&:#;73. e# E#-QH%8%%' 71"#B -*731@'B
8"#%#&'"1 ";1B%*, o# ['%1%-3N7A-Q, ,-73:1N , 7;87X
[1S3.

T1E1)1 7;87A#B [1S* S#,%'R%A#H# ['%1%-3,1%%Q —
S08;8W8%%Q -1&#:'E7;*&3X)#H# 78&:3 8"#%#&')%#H#
S;#-71%%Q. >8#0`'E%# 71"#W :#E#=17* 7#;H#,*+ ='&'7,
E=Q )#H# :#7;'0%# S108S:8)*7* :8;8,*o8%%Q 78&:', S;#-
-71%%Q 8"-:#;73 %1E 78&:1&* S;#-71%%Q %1@'#%1=A%#-
H# E#`#E3, 1 71"#W :#%*S*7* H;1%*)%3 -`*=A%'-7A E#
'&:#;73. e#-73:#,8 -"#;#)8%%Q :;#7QH#& 7;87A#B [1S*
S#,%'R%A#H# ['%1%-3,1%%Q E8['@*73 :=17'W%#H# 01=1%-
-3 "#&:8%-3N7A-Q :;*7#"#& '%#S8&%#B ,1=X7*.

F-' 7;* ;#SH=Q%37' "#%@8:@'B E#-QH%8%%Q E#-717%'`
78&:', 8"#%#&')%#H# S;#-71%%Q S1 ;1`3%#" S#,%'R%A-
#H# ['%1%-3,1%%Q N -:;#o8%*&* -`8&1&*, #-"'=A"*
%8 ,;1`#,3X7A @'=#H# ;QE3 :;#7*E'X)*  ̀)*%%*"',: ,#%*
E'X7A =*R8 :;* %8S&'%%*` S1E1%*` 78&:1` S;#-71%%Q
@'%, ,1=X7%*` "3;-',, o# 03,1N E#-717%A# -"=1E%#
,*"#%17* (%8 ,*"=X)8%%Q 737 ' E#-,'E F";1B%* , 90-`
;#"1` ii -7.). F @*` &#E8=Q` %8 ,;1`#,3N7A-Q 7#+
[1"7, o# ";1B%1-;8@*:'N%7 %8 &#W8 E#-717%A# ,'=A%#
;#S:#;QEW17*-Q :#7#"#& S#,%'R%A#H# ['%1%-3,1%%Q,
#-"'=A"* '%#S8&%' ";8E*7#;*, :;*;#E%#, ,,1W1X7A S1
";1o8 '%,8-73,17* , 7' H1=3S', E8 #E8;W3X7A o#%1+-
,*o*+ :;*037#". I1"#W , S1:;#:#%#,1%*` -`8&1` %8
03, ,;1`#,1%*+ S,#;#7%*+ ,'E7'" :#S*"#,*` "#R7', 3
,*H=QE' ,'E-#7"',, E*,'E8%E',, :#H1R8%%Q "1:'71=A%#B
)1-7*%* S#,%'R%'` 0#;H',. /#-717%A# -:';%*& ' %8
:'E7,8;EW8%*& :;1"7*"#X N ,*-%#,#", o# &#W%1 #E-
%#)1-%# -7,#;X,17* H1=3S', o# S1&'o3X7A '&:#;7, -"#-
;#)3X)* ,1=X7%' ,*7;17* ";1B%* — :#S*)1=A%*"1, '
%1;#o3,17* 8"-:#;7, S0'=AR3X)* 7*& -1&*& :;*7#"
'%#S8&%#B ,1=X7*. /#-,'E ";1B%-E80'7#;', 3 70 — 80-`

5.b. b1;7*%8%"#,

;#"1` ii -7. :#"1S1,, o# ,#%*, Q" :;1,*=#, E#7;*&3-
X7A-Q #E%#H# %1:;Q&3 :#E#=1%%Q E8['@*7%#-7' :=17'-
W%#H# 01=1%-3: 10# [#;-3,1%%Q 8"-:#;73, 10# '&:#;-
7#S1&'o8%%Q.

O'E&'7%#X #-#0=*,'-7X ,-'` 7;A#` ;#SH=Q%37*`
&#E8=8+ 03=# [1"7*)%8 ,*S%1%%Q =*R8 :;*7#"3 "#R7',
:# ='%'B E8;W1,%#H# E,#-7#;#%%A#H# ' 01H17#0')%#H#
";8E*73,1%%Q ' 'H%#;3,1%%Q 10# E#:3o8%%Q , %8S%1)-
%*` ;#S&';1` '%#S8&%*` :;*,17%*` '%,8-7*@'+. I*&
)1-#& 3 80-' ;#"* ii -7. ;'S"# ,*;#-=1 -1&8 S#,%'R-
%Q S10#;H#,1%'-7A ";1B%-E80'7#;',. I1"1 -*731@'Q ,*-
&3R3,1=1 8"#%#&'-7', ;#S;#0*7* -`8&* :#H1R8%%Q
S#,%'R%A#H# 0#;H3 ";1B%1&*-:#S*)1=A%*"1&*. I1",
1&8;*"1%-A"*+ 8"#%#&'-7 /W. e'%"3- -7,#;*, 78#;'X
:'=AH#,#H# 8=8&8%71 S#,%'R%A#B S10#;H#,1%#-7' [14].
T%1)8%%Q E#-='EW8%%Q /W. e'%"3-1 :#=QH1N , %1-73:-
%#&3: S :#H=QE3 ";1B%*-";8E*7#;1, :#S*"1 , '%R'+ ";1B%'
;#SH=QE17*&87A-Q Q" E#:#&#H1, Q"o# BB 78;&'%* + 3&#-
,* (,'E-#7#", :'=AH#,*+ :8;'#E — :8;'#E, :;#7QH#&
Q"#H# H1-Q7A-Q =*R8 ,'E-#7"* :# :#S*@', 1 "1:'71=A%1
)1-7*%1 0#;H3 %8 ,*:=1)3N7A-Q. s*& E#,R8 @8+ :8;'-
#E, 7*& 0'=AR :'=AH#,#X N :#S*"1.) 0'=AR -:;*Q7=*,',
%'W %1 ,%37;'R%A#&3 ;*%"3 "1:'71=', ";1B%*-8"-:#;-
78;1. T 7#)"* W S#;3 ";1B%*-E80'7#;1, S#,%'R%Q :#S*-
"1 ;#SH=QE1N7A-Q Q" E#:#&#H1, Q"o# -71,"1 ,'E-#7"1
:# %A#&3 %*W)8 S1 #0='"#,3 -71,"3 %1@'#%1=A%#H# 01%-
"3, 1 -1&1 :#S*"1 &1N :'=AH#,*+ 8=8&8%7. e;* @A#&3
#-71%%'+ ,*S%1)1N7A-Q ;'S%*@8X &'W #0='"#,#X -71,-
"#X ' -71,"#X ,'E-#7"1 :# :#S*@', 78;&'%#& :#S*"*
(,'% :#,*%8% 037* Q"#&#H1 E#,R8) ' :'=AH#,*& :8;'-
#E#&. e#%Q77Q :'=AH#,#H# 8=8&8%71 &#W8 037* S1-7#-
-#,1%# %8 7'=A"* E# &'WE8;W1,%*` :#S*", 1=8 + E#
:;*,17%#H# ['%1%-3,1%%Q, Q"o# :;*037#" %1 '%,8-7*@'B
%*W)8 S1 %1@'#%1=A%3 #0='"#,3 -71,"3 ,'E-#7"1.

>1 #-%#,' "#%@8:@'B :'=AH#,#H# 8=8&8%71 /W. e'%-
"3-1 03=1 ;#S;#0=8%1 &#E8=A ;#S;1`3%"3 )1-7"*
:'=AH#,#H# 8=8&8%71 , S1H1=A%#&3 #0’N&' #7;*&1%*`
";1B%#X S#,%'R%'` :#S*" ' ";8E*7',: S = (q — i) * (2,5
+ T/5) * (1 + Z/T), E8 S — :'=AH#,*+ 8=8&8%7; q —
#0='"#,1 -71,"1 ,'E-#7"1; i — %#;&1 ,'E-#7"1 :# :#-
S*@'; A — 78;&'% %1E1%%Q :#S*"*; Z — :'=AH#,*+ :8;-
'#E. e'=AH#,*+ 8=8&8%7 S1 ,8-A :8;'#E '-%3,1%%Q S#,%-
'R%A#B S10#;H#,1%#-7' ";1B%-;8@*:'N%7', S%1`#E*7A 78%-
E8%@'X E# S%*W8%%Q S 40—43% , -8;8E*%' 60-` ;#"',
E# 24—26% — 3 70-`, 18—20% — 3 80-`, 13—15%
3 90-` ;;. ii -7. [23, -. 18]. F &';3 S;#-71%%Q S#,%'-
R%A#B S10#;H#,1%#-7' ";1B%, o# ";8E*73X7A-Q, S' ,-'NX
1"731=A%'-7X :#-71=# :*71%%Q :;# ,S1N&#S,’QS#" S;#-
-71%%Q S#,%'R%A#H# 0#;H3 ' S;#-71%%Q %1@'#%1=A%#B
8"#%#&'"*, :;# &#W=*,'-7A ";1B%-0#;W%*"', :#H1-*7*
0#;H ' -:=17*7* :# %A#&3 ,'E-#7"*. v" :;1,*=#, 8"#-
%#&')%' &#E8=' ,*;'R8%%Q @'NB :;#0=8&* :#,’QS3X7A
1&#;7*S1@'X 0#;H3 + ,*:=173 ,'E-#7"', 10# S -1=AE#
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%8 :;1H%8%%Q 8"-78;%1='S3,17* (:8;8E1,17* '%R*& —
E8;W1,', :1;7%8;1&-"#%"3;8%71&, :;*;#E', "#&3 S1,-



2007’1
75

H#E%#) &8%R ,*H'E%' #:8;1@'B, ,=1-%' ,*7;17*, 7;3E%#o'
+ :;#0=8&*. >1 &1";#;',%' '-7#;*)%# 08S;#0'77Q :#-
&’Q"R3,1=#-Q S1 ;1`3%#" 8&'H;1@'B, %8-71)1 ,%37;'R%'`
;*%"', S0373 "#&:8%-3,1=1-Q 8"-:#;7#&, ,*-%1W8%%Q
&'-@8,*` ;8-3;-', — ,,#S#& )8;8S "#;E#%, %8-71)1
:;*037"#,*` -[8; '%,8-7*@'+ — 8"-:#;7#& "1:'71=3.
k=#01='S1@'Q ;'S"# :'E-*=*=1 :#E'0%' 78%E8%@'B, S#";8-
&1, ;#S';,1,R* 01H17# ;1%'R8 7'-%# ,S1N&#S1=8W%*`
&1";#8"#%#&')%*` :1;1&87;',, %1:;*"=1E, :;#E3"-
7*,%'-7A :;1@' + S1;#0'7%3 :=173 + ,'E:#,'E%# :=17#-:-
;#&#W%*+ :#:*7 10# S,’QS#" S1#o1EW8%A + '%,8-7*@'+,
10# S01=1%-#,1%'-7A 7#;H#,8=A%*` ' :=17'W%*  ̀01=1%-',
7#o# [24].

O*%#-*&' S#,%' -,'7#,*` @8%7;', E*-:;#:#;@'B +
:;#7*;'))Q %1"#:*)3X7A-Q, #-#0=*,# %1 :8;*[8;'B, E=Q
7#H#, o#0 ;1%# 10# :'S%# ,*Q,*7*-Q , H=#01=A%*` &1--
R7101`. s8;8S 1%"=1,%*+ ̀ 1;1"78; '%78H;1@'B 0'=AR#-7'
:8;*[8;'+%*  ̀";1B% @' E*-:;#:#;@'B + :;#7*;'))Q "#%-
@8%7;3X7A-Q , :8;R3 )8;H3 , B` 7#;H#,8=A%*  ̀' :=17'W-
%*` 01=1%-1`, 3 -[8;' ,1=X7%*` ' ['%1%-#,*` ,'E%#-
-*%.

e#-7"8+%-'1%@', Q" ' :#-='E#,%*"* '%R*` "8+%-'-
1%-A"*` R"'=, ,*-73:1X7A S1 1"7*,%8 &1";#8"#%#&')-
%8 ,7;3)1%%Q 3;QE3 , 8"#%#&'"3. O'E&'%%'-7A B` :'E`#-
E3 E# ;#=' E8;W1,* :#=QH1N , :'E";8-=8%%' ,1W=*,#-7'
7#H# [1"73, o# — Q" 03=# ,'ES%1)8%# , ;1&"1` «H':#-
78S* ['%1%-#,#B %8-710'=A%#-7'» — ";*S* ,*%*"1X7A
,%1-='E#" %8-:;*Q7=*,#B -7;3"73;* ['%1%-#,*  ̀:#7#"',
8"#%#&')%*` -30’N"7',. I#&3 ['-"1=A%1 + H;#R#,1
:#='7*"1 :#,*%%' 037* -:;Q&#,1%' %8 -7'=A"* %1 ;8H3-
=X,1%%Q -3"3:%#H# :#:*73 Q" 71"#H#, -"'=A"* %1 S1-
08S:8)8%%Q 1E8",17%#B -7;3"73;* ' #0-QH3 ['%1%-#,*`
:#7#"',. ̂ 7 )#&3 ,1W=*,1 %8 7'=A"* ['-"1=A%1 :#='7*-
"1 Q" 71"1, o# :'E7;*&3N %1 %1=8W%#&3 ;',%' :#7#"*
:;*037"3 :;#&*-=#,*  ̀"#&:1%'+, 1=8 ' E'Q=A%'-7A t8%-
7;1=A%#H# 01%"3 Q" ";8E*7#;1 #-71%%A#B '%-71%@'B,
:'E7;*&3X)1 ['%1%-#,' %1E`#EW8%%Q "#&8;@'+%*`
01%"',. O'E&#,1 t8%7;1=A%#H# 01%"3 ,'E SE'+-%8%%Q
71"#B E'Q=A%#-7' ' +#H# :8;8#;'N%71@'Q %1 -710'=A%'-7A
H;#R#,#B &1-* (Q" @8 :#7;'0%8 &#%871;*-71& ' %#,*&
"=1-*"1&) &#W8 :;*,8-7* E# ";1`3 ,-'NB ['%1%-#,#B
-*-78&*. O &8W1` @'NB "#%@8:@'B 03=* S1:;#:#%#,1%'
%1-73:%' &#E8=' ,:=*,3 e55 %1 8"#%#&')%8 S;#-71%%Q.

1. ^#?@:M @"#%#&')%#F# 8#-I3 %1 01t' ,*8#0-
%*)*R u3%"B'+ (&#?@:M K@:Mu@%-1—/7@-'%-"' '
CC &#?*u'"1B'C). /=Q ,'E:#,'E' %1 :*71%%Q, Q" ,:=*,1-
X7A e55 %1 8"#%#&')%*+ ;'-7 3 "#%";87%'+ ";1B%', &#W8
-=3W*7* &#E8=A, S1:;#:#%#,1%1 e. O8=A[8%-#& '
e. /W8-'%-"' Q"1 01S3N7A-Q %1 7;1E*@'+%#&3 1:1;17'
,*;#0%*)*` [3%"@'+. T1H1=A%*+ ,*E ,*;#0%*)#B
[3%"@'B O8=A[8%-1-/W8-'%-"', o# #:*-3N 8"#%#&')%8
S;#-71%%Q 3 ";1B%'-;8@*:'N%7', &1N 71"*+ ,*H=QE:

Y(t) = [K(t) + H (t)]β  [L(t)]1-β * ezt,               (24)

5.b. b1;7*%8%"#,

E8 Y — ,*:3-" (OOe 10# O>e); U — #-%#,%*+
"1:'71= &'-@8,#H# :#`#EW8%%Q (,%37;'R%' #-%#,%' [#%-
E*); H — #-%#,%*+ "1:'71= '%#S8&%#H# :#`#EW8%%Q ('%#-
S8&%' #-%#,%' [#%E*); L — )*-8=A%'-7A S1+%Q7*` 3 %1-
@'#%1=A%'+ 8"#%#&'@'; z — 78&: %13"#,#-78`%')%#H#
:;#H;8-3; β — -717*-7*)%# #@'%X,1%*+ :1;1&87;. e;*
71"#&3 :'E`#E' e. O8=A[8%- ' e. /W8-'%-"' #7#7#W%X-
X7A '%#S8&%*+ #-%#,%*+ "1:'71= S %1"#:*)8%*&* e55.
^E%#)1-%# 'S @*& 78&: 78`%')%#H# :;#H;8-3 , B`%A#-
&3 7;1"73,1%%' S1=8W*7A ,'E )#7*;A#` :1;1&87;',: #0-
-QH3 %1"#:*)8%*` S%1%A, ,'E%#-*% ,1;7#-7' '&:#;7#,1-
%*` :;#&'W%*` 7#,1;', E# -3"3:%#H# ,*:3-"3, -73:8-
%X ;#S,*%8%#-7' ;*%"#,*` '%-7*737',, ,8=*)*%* 8"--
:#;73.

T1 E#:#&#H#X ,*;#0%*)#B [3%"@'B (24) =8H"# #@'-
%*7* &#W=*,8 S;#-71%%Q ,*;#0%*@7,1 :;* S0'=AR8%%'
#0-QH3 '%#S8&%#H# "1:'71=3 %1 S1E1%3 ,8=*)*%3. T;#-
S3&'=#, -:#)17"3 :#,*%%1 037* SE'+-%8%1 8"#%#&87;*)-
%1 #@'%"1 :1;1&87;', ,*;#0%*)#B [3%"@'B. F :;*%@*:',
@Q &#E8=A &#W8 ,,1W17*-Q -71%E1;7%#X. e8,%3
-,#N;'E%'-7A B+ %1E1N 3;1`3,1%%Q &#W=*,#H# :;*:=*-
,3 e55 + S1=8W%'-7A 78&:3 78`%')%#H# :;#H;8-3 ,'E
-3"3:%#-7' '%-7*73@'#%1=A%*` 3&#, H#-:#E1;X,1%%Q.
^0*E,1 [1"7#;1 &1X7A #-#0=*,8 S%1)8%%Q E=Q :8;8-
`'E%*` 8"#%#&'", E=Q Q"*`, ,=1-%8, -:#"#%,')%# + :;*-
S%1)1=1-Q &#E8=A O8=A[8%-1—/W8-'%-"'.

i#)1 &87#E, S1:;#:#%#,1%*+ e. O8=A[8%-#& '
e. /W8-'%-"', 3 @'=#&3 @'="#& :;*+%Q7%*+, ,'% &1N
%*S"3 %8E#='"',. e#-:8;R8, 3 &#E8=' (24) S1H1=A%*+
#0-QH #-%#,%#H# "1:'71=3 ";1B%*-;8@*:'N%71 -"=1E1N7A-
-Q S %1"#:*)8%#H# ,%37;'R%A#H# "1:'71=3 + :;Q&*`
'%#S8&%*` '%,8-7*@'+. I1"*+ :'E`'E :;8E-71,=QN7A-Q
-3&%',%*&: e55 , S1H1=A%#&3 ,*:1E"3 %8 &#W37A :;*-
;',%X,17*-Q E# #-%#,%#H# "1:'71=3 )8;8S %1Q,%'-7A
7*&)1-#,*` =1H', , #-,#N%%' '%,8-7*@'+ ' :#-73:#,#H#
,*0377Q #-%#,%*` [#%E',. Y;'& 7#H#, e55 o# &178;'1=-
'S3,1=*-Q , #-%#,%*` [#%E1`, Q" :;1,*=#, 3W8 ,;1`#-
,3X7A-Q , %1@'#%1=A%'+ -717*-7*@' :# ='%'B :;*;#-73
,%37;'R%A#H# #-%#,%#H# "1:'71=3 +, #7W8, @8 &#W8
,*"=*"17* :#E,'+%*+ ;1`3%#". I;801 -"1S17*, o# ,
S1H1=A%#&3 ,*:1E"3 ,1;7# 3%*"17* &#E8=A%#H# "#"-
78+=X S #-%#,%*` [#%E', + '%,8-7*@'+, o# SE'+-%8%*+
, (24).

e#-E;3H8, 3 S1:;#:#%#,1%'+ e. O8=A[8%-#& '
e. /W8-'%-"' 01S#,'+ "#%-7;3"@'B ,*;#0%*)#B [3%"@'B
(24) ,'7)*S%Q%*+ #-%#,%*+ "1:'71= + '%#S8&%' '%,8--
7*@'B :#"=1E1X7A-Q ;',%#8[8"7*,%*&*, o#, Q" &* ,W8
,'ES%1)1=*, -3:8;8)*7A -:#-78;8W3,1%*& [1"71&.

e#-7;87N, ,*;#0%*)1  [3%"@'Q O8=A[8%-1-
/W8-'%-"' ,"=X)1N &3=A7*:='"17#; %13"#,#-78`%')%#-
H# :;#H;8-3, o# S1=8W*7A ,'E S1H1=A%#B &1";#8"#%#&-
')%#B -*731@'B + %'Q" %8 :#,’QS1%*+ S :#7#"1&* :;Q&*`
'%#S8&%*` '%,8-7*@'+. \1S#& S 7*&, #)8,*E%#, o# '%#-
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S8&%' '%,8-7*@'B , :8;R3 )8;H3 ,*"#%3X7A [3%"@'X
:8;8E1)' 78`%#=#H')%*` + 3:;1,='%-A"*` '%%#,1@'+ ,
8"#%#&'"3 ";1B%*-;8@*:'N%71. v"o# ,;1`#,3,17* '%-7*-
73@'#%1=A%' S-3,* , 8"#%#&'@', 7# 7#E' :#,*%%' 037*
,'E0*7' + 8[8"7*, :#,’QS1%' S ,'E";*7'-7X %1@'#%1=A%#B
8"#%#&'"* E=Q '%#S8&%*` '%,8-7*@'+ S-S1 "#;E#%3.

e#-)87,8;78, %10'; 7*` [1"7#;',, ,'E Q"*` S1=8-
W17A 78&:* %13"#,#-78`%')%#H# :;#H;8-3 , &#E8='
,'E";*7#B 8"#%#&'"* e. O8=A[8%-1 + e. /W8-'%-"', %8-
08SE#H1%%*+ ' ,"=X)1N :#H1%# ,8;*['"3N&' 8"#%#&')%'
:#"1S%*"*. >1:;*"=1E, #0-QH#& %#3-`13 (S%1%A),
,'E%#-%1 ,8=*)*%1 ;#S,*%8%#-7' ;*%"#,*` '%-7*737',.
^E%1", %1,'7A Q"o# + :#H#E*7*-Q 'S :;#:#%#,1%*&
%10#;#& [1"7#;',, 7# %1 :;1"7*@' #E%1"#,# 03E8 78`%-
')%# E3W8 -"=1E%# :#03E3,17* 71"3 [3%"@'X, o# E#0-
;8 0 1:;#"-*&3,1=1 E*%1&'"3 8"#%#&')%#H# ;#-73.

e#-:’Q78, S1-7#-3,1%%Q 8"#%#&87;*)%#B &#E8='
(24) E=Q :8;8`'E%*` 8"#%#&'" %1ES,*)1+%# 3-"=1E%8-
%# 7'NX #0-71,*%#X, o# -717*-7*)%1 01S1 #-71%%'`, Q"
:;1,*=#, %8 %1E1N E#-='E%*"3 E#-*7A E#,H*` ;87;#-
-:8"7*,%*` ;QE',. \QE*, Q"' N , ;#S:#;QEW8%%' 1%1='-
7*"',, Q" :;1,*=#, `1;1"78;*S3X7A-Q ,*-#"#X %8-71-
0'=A%'-7X, o# %8 E#S,#=QN :;#,8-7* E#-7#,';%' 8"#%#-
&87;*)%' ;#S;1`3%"*. 5%1"R8 "1W3)*, &#E8=A O8=A-
[8%-1-/W8-'%-"' &#W8 037* 3-:'R%# S1-7#-#,1%1 E=Q
1%1='S3 ;#=' :;Q&*` '%#S8&%*` '%,8-7*@'+ 3 ";1B%1`,
o# &1X7A 7;*,1=3 '-7#;'X ;#S,*7"3 @A#H# [8%#&8%1;
E=Q &#=#E*  ̀";1B% ;*%"#,#B #;'N%71@'B 71"*+ :'E`'E %1+-
)1-7'R8 %8:;*+%Q7%*+.

e#-R#-78, 3 &#E8=' (24) N + E8Q"' E;'0%' 78`%')%'
&#&8%7*, o# ,*"=*"1X7A E#;'"1%%Q. t8, %1:;*"=1E,
,'E-37%'-7A 3 :;1,'+ )1-7*%' (24) "#8['@'N%71 :;#:#;@-
'+%#-7'. >8 @'="#& ,*:;1,E1%*& N + ,*"#;*-71%%Q S1-
=8W%#-7' (24) S #E*%*)%*& -73:8%8& #E%#;'E%#-7'. Y;'&
7#H#, N :8,%8 :;#7*;'))Q , :#E1%%' 1,7#;1&* 78&:3 78`-
%')%#H# :;#H;8-3. U:;1,1 , 7#&3, o# [3%"@'Q (24)
:;*:3-"1N 1,7#%#&%*+ :;#H;8- +, ,'E:#,'E%#, :1;1-
&87; z :#,*%8% 037* :#-7'+%*& 3 )1-'. ^E%1" -1& :1-
;1&87; z, %1 E3&"3 1,7#;',, S1=8W*7A ,'E @'=#H# %10#-
;3 :#"1S%*"',, Q"' S&'%XX7A-Q 'S )1-#&, 1, #7W8, ' z
78W :#,*%8% S1=8W17* ,'E )1-3. F S,’QS"3 S @*& :*-
71%%Q :;# ̀ 1;1"78; ,'E#0;1W8%%Q %13"#,#-78`%')%#H#
:;#H;8-3 , &#E8=' O8=A[8%-1—/W8-'%-"' S1=*R1N7A-
-Q ,'E";*7*&.

U"1S1%8 1W %'Q" %8 S1:8;8)3N &#W=*,#-7' S1--
7#-3,1%%Q S1S%1)8%#B &#E8=', 1=8 S1 3&#,*, Q"o# BB
7;#`* &#E*['"3,17* + %1E17* B+ 0'=AR S;3)%*+ E=Q
;#0#7* ,*H=QE [2, -. 55]. i#)1 1:1;17 ,*;#0%*)*`
[3%"@'+ 3 S1H1=A%#&3 ,*:1E"3 E#S,#=QN ,*;'R*7*
:#-71,=8%8 S1,E1%%Q :# S’Q-3,1%%X ,:=*,3 e55 %1
E*%1&'"3 8"#%#&')%#H# ;#-73 :;*+&1X)#B ";1B%*, 3-8-
71"* +#H# ,1;7# ,*S%17* E#-*7A -"=1E%*& ' 7;3E#-
&'-7"*&.

5.b. b1;7*%8%"#,

3. ^#?@:' ,t1s&#?'C &'-B@,*R + '%#t@&%*R
'%,@-I*B'+ (&#?@:' I*J3 «R*71"—7@8I,1»). |8
#E*% %1:;Q&#" E#-='EW8%%Q ;#=' e55 , :#-*=8%%' E*-
%1&')%#-7' ;#S,*7"3 %1@'#%1=A%#H# H#-:#E1;-7,1 —
:#03E#,1 8"#%#&87;*)%*` S1=8W%#-78+ &'W :#"1S%*-
"1&* '%,8-7*@'+%#B 1"7*,%#-7' &'-@8,*` + '%#S8&%*`
[';&. k#=#,%*& &#&8%7#& 3 71"#H# ;#E3 &#E8=Q` N
#E%#0')%8 3;1`3,1%%Q S,’QS"3 &'W E,#&1 '%,8-7*@'+-
%*&* :#7#"1&*. \1S#& S 7*& ,#%*, Q" :;1,*=#, &#-
W37A ,:=*,17* #E*% %1 #E%#H#, :;*)#&3 `1;1"78; 71-
"#H# ,:=*,3 E=Q ;'S%*` -7#;'% ;'S%*+. O'E0*7* :#E-
'0%*+ 8[8"7 &#W%1, S#";8&1, S1 E#:#&#H#X &#E8=8+
7*:3 «`*W1"—W8;7,1», Q"' #:*-3X7A E*%1&'"3 E,#`
10# E8"'=A"#` :#:3=Q@'+.

e;*,8E8&# %1+:;#-7'R3 &#E8=A E1%#H# "=1-3 +
:#"1W8&#, Q" ,#%1 &#W8 037* ,*"#;*-71%1 :;* E#-='-
EW8%%' ;#=' e55 , ;#S,*7"3 %1@'#%1=A%#B 8"#%#&'"*. F
S1H1=A%#&3 ,*:1E"3 ;#SH=QE1X7A-Q E,1 -8"7#;* 8"#-
%#&'"*: &'-@8,' :'E:;*N&-7,1 + :'E:;*N&-7,1 S1 3)1--
7X '%#S8&%#H# "1:'71=3. /*%1&'"1 ;#S,*7"3 @*` -8"-
7#;',, Q" :;1,*=#, #:*-3N7A-Q %1-73:%#X &#E8==X [25,
-. 218]:

dY/dt = aY+bYY*, (25)
dY*/dt = cY*+hYY*. (26)
I37 a, b, 6 * h — :1;1&87;* &#E8=', #E8;W3,1%'

%1 #-%#,' 8"#%#&87;*)%*` ;#S;1`3%"',. U71%E1;7%*+
:'E`'E :;*:3-"1N, o# S&'%%' Y + Y* #:*-3X7A E*%1&'-
"3 "'=A"#-7' :'E:;*N&-7, ,'E:#,'E%*` -8"7#;', 8"#%#-
&'"*. ̂ E%1" %'o# %8 S1,1W1N :8;8+7* + E# 7;#`* '%R#B
'%78;:;871@'B @*` S&'%%*`, "#=* :'E %*&* &1X7A-Q %1
3,1S' #0-QH* ,*;#0%*@7,1 ;#SH=Q%37*` -8"7#;',.

^-%#,%1 'E8Q &#E8=' 7*:3 «`*W1"—W8;7,1» (25)
— (26) :#=QH1N , 7#&3, o# '%#S8&%' + &'-@8,' :'E:;*N-
&-7,1 ,S1N&#E'X7A #E*% S #E%*&. e;*)#&3 :'E:;*N&-
-7,1 #E%#H# -8"7#;1 &#W37A ;#SR*;X,17* -,#N ,*-
;#0%*@7,# S1 ;1`3%#" :'E:;*N&-7, '%R#H#. 5%#E' ,S1N-
&#E'Q &#W8 :;*,#E*7* E# -:'=A%#H# :;*-"#;8%%Q 8"#-
%#&')%#B E'Q=A%#-7' -8"7#;',.

e;* ,-'+ :;*,10=*,#-7' &#E8=8+ 7*:3 «`*W1"—
W8;7,1» %8 &#W%1 %8 ,"1S17* + %1 ;QE B`%'` &'%3-',.
e#-:8;R8, Q" 3W8 03=# -"1S1%#, ;#=A e55 , E1%*` &#-
E8=Q` ,'E#0;1W1N7A-Q :#0')%#. l1"7*)%# , %*` &#E8-
=XX7A-Q )*-7# ,*;#0%*)' &'W-8"7#;%' S,’QS"*, 1 '%,8-
-7*@'+%' :;#@8-* S1=*R1X7A-Q S1 0#;7#& E#-='EW8%-
%Q. ^7W8, :8;8;1`3,1%%Q )1-7"* e55, %8#0`'E%#B E=Q
E#-QH%8%%Q S1E1%#H# ;8S3=A7173, &#W8 037* ,*"#%1%#
S1%1E7# [#;&1='-7*)%#. e;1,E1, @8+ %8E#='" 3-8-71"*
%8:;*%@*:#,*+.

e#-E;3H8, ;#0#71 S [#;&3=1&* :;*:3-"1N :#:8-
;8E%X 8"#%#&87;*)%3 #@'%"3 :1;1&87;', &#E8='. ^E-
%1" 737 &#W37A ,*%*"%37* -8;+#S%' 7;3E%#o'. U:;1,1
, 7#&3, o# S1=8W%#-7' 7*:3 (25) — (26) %1 :;1"7*@'
1W %'Q" %8 S1,WE* ,*"#%3X7A-Q, 1 Q"o# + ,*"#%3X7A-
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5.b. b1;7*%8%"#,

-Q, 7#, Q" :;1,*=#, N %8-7'+"*&*. t8 #S%1)1N, o# %1
E#,H*` :8;'#E1` -710'=A%'-7A :1;1&87;', &#E8=' ;'E"#
-:#-78;'H1N7A-Q, 1 "#;#7"' :8;'#E* %8 E#S,#=QX7A #E8;-
W17* E#-*7A H1;%' -717*-7*)%' #@'%"* &#E8='.

e#-7;87N, -1& ,*E %8='%'+%*` S1=8W%#-78+ 08;87A-
-Q E#H&17*)%#, ̀ #)1 + &1N :8,%8 78#;87*)%8 #0x;3%73-
,1%%Q. >1-:;1,E' [3%"@'#%1=A%' S1=8W%#-7' E*%1&'"*
E,#` -8"7#;', &#W37A 037* -"'=A"* S1,H#E%# -"=1E%*-
&* + ;'S%#&1%'7%*&*. d'=AR8 7#H#, '%#E' ,1W"# %1,'7A
:;*0=*S%# ,*S%1)*7* R3"1%3 S1=8W%'-7A. v"o# W
,*`'E%' S1"#%* E*%1&'"* ,*;#0%*@7,1 E,#` -8"7#;',
03E37A S1%1E7# -"=1E%*&*, 7# 0'=AR -"=1E%*&* 03E37A '
,-' %1-73:%' ,*"=1E8%%Q. F "#W%#&3 ;1S' ,*"#;*-71%%Q
&#E8=8+ 7*:3 «`*W1"—W8;7,1» :;*:3-"1N 7;3E#&'-7"*+
:#:8;8E%'+ 871: :# ,*S%1)8%%X E*%1&')%*  ̀S1"#%', [3%-
"@'#%3,1%%Q E,3`-8"7#;%#B 8"#%#&')%#B -*-78&*.

I1"*& )*%#&, &#E8=' 7*:3 «`*W1"—W8;7,1» E#S-
,#=QX7A 3;1`3,17* :;Q&' + S,#;#7%' S,’QS"* , ;#S,*7-
"3 E,#` -8"7#;', 8"#%#&'"*, 1=8 :;* @A#&3 -:#=3)8%'
S E#-*7A 7#%"*& 8&:';*)%*& 1%1='S#& :# ,-71%#,=8%-
%X `1;1"78;3 71"*` S,’QS"',, o# ;#0*7A ,8-A &87#E
78`%')%# E#-*7A 7;3E#&'-7"*&.

4. ^#?*u'"#,1%1 8't%*B@,1 &#?@:M &3:MI*-
J:'"1I#81-1"-@:@81I#81 [3] S1-%#,1%1, Q" ' &#E8=A
O. G8#%7AN,1, %1 ,*"#;*-71%%' :;*%@*:', &3=A7*:='"1-
7#;1 + 1"-8=8;17#;1 S 3;1`3,1%%Q& [1"7#;3 e55.
e. U1&3n=A-#% ' /W. \ i*"- &#E*['"3,1=* S1:;#:#-
%#,1%3 /W b. Y8+%-#& 'E8X &3=A7*:='"17#;1, ,'E:#,-
'E%# E# Q"#B S0'=AR8%%Q '%,8-7*@'+ :;*S,#E*=# E# 01-
H17#;1#,#H# S0'=AR8%%Q ;81=A%#H# %1@'#%1=A%#H# E#-
`#E3. O#%* E#:#,%*=* BB 'E8NX 1"-8=8;17#;1, S1:;#:#-
%#,1%#X o8 '%-7*73@'#%1='-7#& /W. b. Y=1;"#&, Q"1
;#S,*,1=1-Q , ;'S%*` [#;&1` b. Y1=8@A"*& ' %'&8@A-
"*&* "8+%-'1%@Q&*. TH'E%# S @'NX 'E8NX '%,8-7*@'B -7*-
&3=XX7A-Q :#W,1,=8%%Q& :#7#)%#B 8"#%#&')%#B
"#%’X%"73;*, Q"1 ,*&';XN7A-Q ,-8 7*& W8 %1@'#%1=A-
%*& E#`#E#&. F ;8S3=A717' ;81=A%*+ %1@'#%1=A%*+ E#`'E
' -3"3:%' '%,8-7*@'B ,*Q,=QX7A-Q [3%"@'Q&* #E*% ,'E
#E%#H#. >1 :'E-71,' @'NB ,S1N&#S1=8W%#-7' — 3%1-='-
E#" Q"#B S&'%* %1@'#%1=A%#H# E#`#E3 ' '%,8-7*@'+ ,S1N-
&%# :'E-*=XX7A-Q — 03=1 :#03E#,1%1 &#E8=A @*"=')-
%*` "#=*,1%A E'=#,#B 1"7*,%#-7'. e;* @A#&3 ,S1N&#-
E'Q &'W ,"1S1%*&* S&'%%*&* &1=1 -,#B &8W'. v" ,8;`-
%Q &8W1 7;1"73,1,-Q %1@'#%1=A%*+ E#`'E, o# S108S:8-
)3N :#,%3 S1+%Q7'-7A (7#07# ,*;#0%*)*+ :#78%@'1=), 1
Q" %*W%Q — #0-QH '%,8-7*@'+ ,'E:#,'E%*+ 1&#;7*S1@'B
#-%#,%#H# "1:'71=3. FQ,=QN7A-Q, o# :;*%@*: 1"-8=8-
;17#;1 %1,;QE )* ,'E:#,'E1, 78#;'B /W. b. Y8+%-1,
#-"'=A"* #-71%%'+, Q" ,'E#&#, ,*`#E*, S %1ES,*)1+%#B
,1W=*,#-7' E=Q '%,8-7*@'+%#H# :;#@8-3 #)'"3,1%A
:'E:;*N&@',. L=8 &#E8=A &3=A7*:='"17#;1-1"-8=8;17#;1
&1=1 73 :8;8,1H3, o# BB =8H"# &#W%1 03=# ,*-=#,*7*
S1 E#:#&#H#X ,*7#%)8%*` ,*"=1E8%A 1=H80;*.

^-%#,#X @'NB &#E8=' N :;*%@*:* &3=A7*:='"17#-
;1 I = 6*Y + 1"-8=8;17#;1 ∆Y = k^, E8 I — -3&1;%'
'%,8-7*@'B , #-%#,%*+ "1:'71= ("1:'71=#,"=1E8%%Q) 3
;#@' t; Y — ,*;#0=8%*+ :;#E3"7 (OOe) 3 ;#@' t; 6 —
-8;8E%Q -`*=A%'-7A E# '%,8-73,1%%Q (&3=A7*:='"17#;);
k — :;*;#-7%1 "1:'71=#&'-7"'-7A ,*;#0%*@7,1 (1"-8-
=8;17#;). Y#&0'%1@'Q :;*%@*:', &3=A7*:='"17#;1 + 1"-
-8=8;17#;1 E1N %1-73:%8 ;'S%*@8,8 ;',%Q%%Q Ft+1 = (1
+ 6k) Yt, ;#S,’QS1%%Q& Q"#H# N :;#-71 ,*;#0%*)1 [3%"-
@'Q: Yt= Y

0
 (1+-k)t (27).

tQ &#E8=A 1"-8=8;17#;1-&3=A7*:='"17#;1 S 3;1-
`3,1%%Q& [1"7#;3 e55 E#S,#=QN :;#,#E*7* S &'%'&1=A-
%*&* S3-*==Q&* 7#)"#,' ;#S;1`3%"* :# S’Q-3,1%%X
B`%A#B ;#=' E=Q :;*-"#;8%%Q 8"#%#&')%#H# ;#-73. ^E-
%1" :8;8%#-*7* #7;*&1%' 7#)"#,' #@'%"* %1 '%R' :8;'#-
E*, Q" :;1,*=#, %8:;1,#&';%#. /=Q @A#H# :#7;'0%1
-710'=A%'-7A 1"-8=8;17#;', 3 )1-', o# %8 S1,WE*
SE'+-%8%%#.

5. ^3:MI*J:'"1I#8%1 -R@&1 #B'%"* 8#:' J8N-
&*R '%#t@&%*R '%,@-I*B'+. T ;'S%*@8,#X &#E8==X
1"-8=8;17#;1-&3=A7*:='"17#;1 #;H1%')%# :#,’QS1%1
-`8&1 ;#S;1`3%"3, S1-%#,1%1 %1 )*-7#&3 :;*%@*:'
&3=A7*:='"17#;1. O*`'E%*& :;*%@*:#& 3 E1%'+ -`8&' N
3;1`3,1%%Q E*%1&')%#H# &3=A7*:='"17#;1 '%,8-7*@'+
10#, o# 78 W -1&8, H;1%*)%#B :;#E3"7*,%#-7' '%,8--
7*@'+. F ;#0#7' [2] :#"1S1%#, o# &#E8=A 1"-8=8;17#-
;1-&3=A7*:='"17#;1 :8;8,1W%'R8, #-"'=A"* , %'+ ['H3-
;3N &8%R8 )*-=# :1;1&87;',, 1 1"-8=8;17#; '%,8-7*@'+
&1N :;#S#;*+ -8%- "#8['@'N%71 8[8"7*,%#-7' '%,8-7*@'+
' :#,’QS1%*+ S 01S#,*& :8;'#E#&. ^0*E,1 &87#E* %8
;#SH=QE1X7A :8;8`'E%*+ :8;'#E, :;#7QH#& Q"#H# &#-
W37A S&'%*7*-Q + ,-' 01S#,' :1;1&87;*, o# :#"=1E1-
X7A-Q %8S&'%%*&*. ̂ E%1" 3;1`3,1%%Q -:'=A%*` S-3,',
3 :1;1&87;1` &#E8=' %1ES,*)1+%# -"=1E%8 +, Q" :;1-
,*=#, %8 :#7;'0%8, 7#&3 o# &#,1 +E8 ,-8-71"* :;# #;-
'N%7#,%' ;#S;1`3%"*, o# E#S,#=QX7A ,*S%1)*7* Q"'-%3
"1;7*%3 Q,*o1.

\#SH=Q%37' ;'S%#,*E* &#E8=A%*` -`8& (710=. 1),
o# E#S,#=QX7A ,*S%1)*7* ;#=A e55, @'="#& :;1@8SE17%'.
^E%1" =#H')%# 03=# 0 ,*S%1)*7*, Q"*+ 'S @*` -:#-#0',
N ,-8-71"* %1+0'=AR 3E1=*& +, #7W8, Q"*+ -1&8 '%-7;3-
&8%71;'+ :#,*%8% ,*"#;*-7#,3,17*-Q :;* ,*;#0=8%%'
:#='7*"* 3 ,'E%#R8%%' e55. e'E-3&#,3X)* ,-' :=X-*
+ &'%3-* ;#SH=Q%37*` &#E8=8+ ' S #H=QE3 %1 ,'7)*S%Q-
%3 -:8@*['"3, &#W%1 -7,8;EW3,17*, o# &#E*['"#,1-
%1 &#E8=A &3=A7*:='"17#;1-1"-8=8;17#;1 %1+0'=AR
S;3)%1. e#-:8;R8, @8+ :'E`'E , '%-7;3&8%71=A%#&3
:=1%' N %1+:;#-7'R*&. e#-E;3H8, '%[#;&1@'+%8 %1:#,-
%8%%Q &#E8=' &3=A7*:='"17#;1-1"-8=8;17#;1 N &'%'&1=A-
%*& + 3 -3)1-%*` 3&#,1` %8 -7,#;XN ,8=*"*` :;#-
0=8&. e#-7;87N, 3-' 8"#%#&87;*)%' ;#S;1`3%"* :#"*
%8&#W=*,' )8;8S %8-71)3 ;87;#-:8"7*,%*` E1%*` +
,'E-37%#-7' %#;&1=A%*` E*%1&')%*` ;QE',.
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A CD'5L 1
T:1-*u'"1B'N I@#8'+ I1 &#?@:@+ t1:3)@%%N '%#t@&%*R t1J#t*)@%M I1 '%,@-I*B'+

5.b. b1;7*%8%"#,

I*: "#%@8:@'B I8#;'B b#E8=' 
1. Y8+%-'1%-A"1 1.1.b3=A7*:='"17#;1-1"-8=8;17#;1 '%,8-

-7*@'+ 
1.1.1. /*[8;8%@'1=A%1 &#E8=A &'WE8;-
W1,%#H# :8;8;#S:#E'=3 "1:'71=3  
(O. G8#%7AN,1) 

2.1. L,7#%#&%#H# 8"-:#;73 (l. b1`=3-
:1) 

2.1.1. T&'%1 %1@'#%1=A%#H# E#`#E3 ,*-
S%1)1N7A-Q Q" E#037#" ,*,#S3 (,,8S8%%Q) 
%1 &3=A7*:='"17#; S&'% , 8"-:#;7' 71 
'&:#;7' 
2.2.1.T1:#,%8%%Q ;#S;*,3 , S1#o1EW8%-
%Q` (e. \#3S8%-78+%-\#E1%3) 

2.2. OS1N&#E'B ,*,#S3 "1:'71=3 S 78&:1&* 
8"#%#&')%#H# S;#-71%%Q (\. i1;;#E1) 

2.2.2. T1:#,%8%%%Q %8-71)' '%#S8&%#B 
,1=X7* (\. b1+"-8==1) 

2. >8#"8+%-'1%-A"1 

2.3. O:=*,3 :;*7#"3 '%,8-7*@'+%*` E#-
`#E', S-S1 "#;E#%3 %1 S;#-71%%Q 8"-:#;-
73 71 S1+%Q7'-7A ( . /#&1;1) 

2.3.1. ^0H;3%73,1%%Q %8#0`'E%#-7' ,*,#-
S3 "1:'71=3 E=Q 7#H#, o#0 ";1B%1 - E#%#; 
&1=1 :#-7'%*+ -7*&3= E=Q 8"#%#&')%#H# 
S;#-71%%Q 

 2.4. e'E7;*&"* :#,%#B S1+%Q7#-7'  
(>. Y1=E#;1) 

2.4.1. T1#o1EW8%%Q %8 N :#-7'+%*&* ' 
&#W37A S0'=AR3,17*-Q E# 71"#H# S%1-
)8%%Q, S1 Q"#H# "#8['@'N%7 E'+-%#H# S;#-
-71%%Q ,:1E8 E# H1;1%7#,1%#H# ;',%Q 

 2.5. >8&#W=*,'-7A ;#S&8W3,1%%Q "#;#7-
"#- + E#,H#-7;#"#,#H# S;#-71%%Q 
(/W.\#0'%-#%) 

2.5.1. b#E8=A ,*`#E*7A %8 S' -:',,'E%#-
R8%A ;',%#,1H*, 1 S S;1,*= ' &#7*,',, Q"' 
3:;1,=QX7A =XE-A"#X :#,8E'%"#X 

3. >8#"=1-*)%1 3.1. I;*[1S%#H# ;#S,*7"3 8"#%#&'"* 
(i.s8%8;' 71 L U7;1371) 

3.1.1. T1:#,%8%%Q ;#S;*,3 &'W  S1#o1-
EW8%%Q&* 71 '%,8-7*@'Q&*. 
3.1.2. \',8%A S1#o1EW8%A :#,*%8% E#;'-
,%X,17* %8#0`'E%'+ %#;&' '%,8-7*@'+. 
3.1.3. T08;8W8%%Q -1&#:'E7;*&3X)#H# 
S;#-71%%Q 

 3.2. e'=AH#,#H# 8=8&8%71 S#,%'R%A#B 
S10#;H#,1%#-7' (/W. e'%"3-1) 

3.2.1. I;A#` -71E'+%#H# ;#S,*7"3 S#,%'-
R%A#B S10#;H#,1%#-7' (/. L,;1&#,*)1). 
3.2.2. Y;*7*)%#B %#;&* ,'E-#7"1  
(/W. i1+-1) 

4. e#-7"8+%-'1%-A"1 4.1. ^@'%"* ,:=*,3 &1-R7103 S1=3)8%*` 
'%#S8&%*` '%,8-7*@'+ %1 8"#%#&')%8 
S;#-71%%Q :;*+&1X)#B ";1B%* 

4.1.1. b#E8=A 8"#%#&')%#H# ;#-73 %1 
01S' ,*;#0%*)*` [3%"@'+ (O#=A[8%-8-
%1—/W8-'%-"') 71 BB &#E*['"1@'B. 
4.1.2. b#E8=' ,S1N&#E'B &'-@8,*` 71 '%#-
S8&%*` '%,8-7*@'+. 
4.1.3.b#E*['"#,1%1 ;'S%*@8,1 &#;E8=A 
&3=A7*:='"17#;1-1"-8=8;17#;1 (e. U1-
&38=A-#%1—/W. i*"-1). 
4.1.4. b3=A7*:='"17#;%1 &#E8=A #@'%"* 
;#=' :;Q&*` '%#S8&%*` '%,8-7*@'+ 

5. b#%871;*-7-A"1 5.1. LE1:71@'+%*` :;#H;1& 5.1.1. O*;',%X,1%%Q :=17'W%#H# 01=1%-
-3. 
5.1.2. k#-:#E1;-A"1 ='08;1='S1@'Q. 
5.1.3. b1-R710%1 :;*,17*S1@'Q 
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5.b. b1;7*%8%"#,

I1"*& )*%#&, -`8&1 :;*"=1E%*` ;#S;1`3%"',
,01)1N7A-Q %1& %1-73:%#X: #@'%"1 %1 #-%#,' %1Q,%#B
-717*-7*)%#B '%[#;&1@'B :1;1&87;', &#E8='; ,*S%1)8%-
%Q 01W1%*` 78&:', 8"#%#&')%#H# ;#-73; ;#S;1`3%#"
)1-7"* e55, o# S108S:8)*7A 01W1%' 78&:* ;#-73. >1
%1-73:%#&3 871:' #7;*&1%' @*[;* :#,*%%' :'EE1,17*-Q
S&'-7#,%#&3 1%1='S3, 3 ;8S3=A717' Q"#H# ;#0*7A-Q "'%@8-
,*+ ,*-%#,#" :;# &#W=*,'-7A ' E#@'=A%'-7A S0'=AR8%-
%Q 3)1-7' '%#S8&%#H# "1:'71=3 , 8"#%#&'@'. e#E1=AR'
";#"* :;*:3-"1X7A ;#S;#0"3 ;8H3=Q7*,%*` &87#E',,
o# E#S,#=QX7A S0'=AR*7* :;*-37%'-7A e55 E# 01W1-
%*` ;#S&';',. I1"*& &#W8 037* S1H1=A%*+ 1=H#;*7&
;#0#7* S &#E8=A%*& 1:1;17#& :;* [#;&3,1%%' :#='7*-
"* ;8H3=X,1%%Q 1"7*,%#-7' e55. O'% &#W8 037* 71"#W
,*"#;*-71%*+ :;* #@'%@' :8;-:8"7*, ;#S,*7"3 78;*-
7#;'+ S' -:8@'1=A%*& ;8W*&#& '%,8-7*@'+%#B E'Q=A%#-7'.

|# -7#-3N7A-Q S1H1=A%#@*,'='S1@'+%*  ̀%1-='E"',
%8#='08;1=A%#B &#E8=', 7# :;1"7*)%# %'`7# %8 S17,8;-
EW3N, o# , ;8S3=A717' 3-:'`', @'NB &#E8=' S1 #-71%%' E8-
-Q7*='77Q 3 -,'7' -:#-78;'H1N7A-Q -"'=A"*-%803EA :#&'7%8
S&'@%8%%Q &#;1=A%#-7', :'E,*o8%%Q &#;1=A%#-87*)%*`
-71%E1;7',, ;'-7 78;:*&#-7' + ,S1N&#;#S3&'%%Q, -"#;'-
R8 %1,:1"*. b1=# `7# 08;87A-Q -7,8;EW3,17*, o# -3-
)1-%' -3-:'=A-7,1 -71=* 0'=AR -710'=A%*&*, -7'+"*&*;
#:7*&'-7*)%' :;#H%#S* -"#;'R8 ;'E"'-7A, %'W :;1,*=#.
>1+0'=AR8, :;# o# S1`#E*7A &#,1, — @8 :;# ;'-7 ,S1N-
&#S1=8W%#-7', o# :#,*%%1 ,8-7* E# 0'=AR#B ,S1N&#:#-
-73:=*,#-7' + E# [#;&3,1%%Q %#,*` ,'E%#-*%.

k=#01='S1@'Q ,*&1H1N -:#=3)8%%Q 7;1N"7#;'+ ;#S-
,*7"3 ;'S%*  ̀@*,'='S1@'+, B`%A#H# E#0;#,'=A%#H# #0’NE-
%1%%Q, -:'=A%#B 8,#=X@'B, 1 %8 %1-*=A%*@A"#H# %1,’QS3-
,1%%Q #E%'NB &#E8=' ;#S,*7"3 %1 R"#E3 '%R*`. >8#-
='08;1='S& 'S +#H# 3:#;#& %1 "#%"3;8%@'X + S%8,1H#X
E# )3W*` "3=A73;%*` 7;1E*@'+ + '-7#;*)%#B -:1Eo*%*
%' , 78#;'B, %' %1 :;1"7*@' %8 -:;*QN -"'=A"*-%803EA
-8;+#S%*& :#S*7*,%*& S-3,1& 3 @A#&3 ,1W=*,#&3
:*71%%'. >1 :;1"7*@' %8#='08;1=A%8 %1-1EW8%%Q S1`'E-
%#H# -:#-#03 W*77Q ,*"=*"1N S1:8"=*+ #:'; 3 ;'S%*`
"37#)"1` S8&%#B "3=' — ;'-7 -8:1;17*S&3, S=#)*%%#-7',
78;#;*S&3 + [3%E1&8%71='S&3.

>*%'R%Q ['%1%-#,1 ";*S1 S1H#-7;*=1 3,1H3 %1
%8#0`'E%#-7' -7,#;8%%Q E'X)#H# + 1E8",17%#H# &8`1-
%'S&3 -,'7#H#-:#E1;-A"#H# ;8H3=X,1%%Q. \81=A%#
-,'7#H#-:#E1;-A"' ;*%"* ;8H3=XX7A-Q S1;1S ,S1N&#-
E'NX 7;A#` -*= — H=#01='S3X)#H#-Q "1:'71=3 (I>Y +
blt), %1@'#%1=A%*` E8;W1, ' &'W%1;#E%*` 8"#%#&')-
%*` #;H1%'S1@'+. >8#='08;1=A%1 &#E8=A -:;Q&#,1%1 %1
78, o#0 3-'=Q"# :#-=10*7* ;#=A %1@'#%1=A%*` E8;W1,.
^E%1", %' &'W%1;#E%' 8"#%#&')%' #;H1%'S1@'B, %' 7*&
0'=AR8 I>Y ' blt %8 SE17%' S108S:8)*7* 1%7*";*S#,8
;8H3=X,1%%Q ;*%"#,#B -7*`'B + ,*;'R8%%Q -#@'1=A%*`
:;#0=8&.

t8 S 3-'NX H#-7;#7#X :#;3R3N :*71%%Q :;# 1"-

7*,%8 S1=3)8%%Q %1@'#%1=A%*` E8;W1, E# -7,#;8%%Q
&8%R ;#S01=1%-#,1%#H# &8`1%'S&3 ;8H3=X,1%%Q -,'7#-
,#H# H#-:#E1;-7,1. O'E:#,'E%#, &'W %1@'#%1=A%*&*
E8;W1,1&* + &'W%1;#E%*&* 8"#%#&')%*&* #;H1%'S1-
@'Q&* :#,*%%' ,-71%#,*7*-Q 0'=AR ;',%#:;1,%' ,'E%#-
-*%* -:',;#0'7%*@7,1, 1 %8 E*"7173 + %1,’QS3,1%%Q
,'E";*7#-7' + ='08;1='S1@'B, Q" S1;1S. >8#0`'E%# %8 %1
-=#,1`, 1 %1 E'=' S108S:8)*7* 3;1`3,1%%Q -:8@*['"*,
:#7;80 ' &#W=*,#-78+ #";8&*` ";1B%, B` "3=A73;%#B +
'-7#;*)%#B -:1Eo*%*, B`%A#H# %1@'#%1=A%#H# &8%71='-
7873 + 8"#%#&')%#H# :#78%@'1=3.

F @8+ )1- &#W=*,'-7A :8;8`#E3 E# 0'=AR ;#S3&-
%*` &8`1%'S&', -,'7#H#-:#E1;-A"#H# ;8H3=X,1%%Q
(,'E&#,* ,'E #;7#E#"-1=A%#H# %8#='08;1=*S&3) :#&'7%#
S;#-71N. e#,’QS1%# @8 %8 7'=A"* S :#-*=8%%Q& ";*7*"*
%8#='08;1=A%*` "#%@8:@'+. I1"1 ";*7*"1 ,W8 E1,%#
=3%1N %8 7'=A"* , ";1B%1`, o# ;#S,*,1X7A-Q, 1=8 + 3
U"1%E*%1,'B, l;1%@'B, Y1%1E' + L,-7;1='B; %#,*& N 78,
o# ,#%1 ,-8 )1-7'R8 ,*`#E*7A ' S ,3-7 1&8;*"1%-A"*`
3)8%*`.

>101H17# ,1W=*,'R8, o# )1-7'R1X7A ,*:1E"*,
"#=* :;*%@*:* %8#='08;1=*S&3 :;*`#EQ7A 3 S'7"%8%%Q
'S :;1"7*)%*&* '%78;8-1&* -1&*` S1`'E%*` E8;W1,. F
-,'7#,#&3 H#-:#E1;-7,', o# 3-"=1E%XN7A-Q, %'Q"1 ";1B-
%1 %8 &#W8 S#-8;8E*7* , -808 ,-' "#%"3;8%7%' :8;8,1-
H*. O7QH3,1%%Q 3 -,'7#,8 H#-:#E1;-7,# ;1+#%', S E8-
R8,#X ;#0#)#X -*=#X S1 S1"#%1&* ;*%"3 :#,*%%8
E1,*7* %1 ;',8%A E#`#E', 3 ;#S,*%8%*` ";1B%1`. 5 ,
#-71%%' ;#"* 71"*+ :;#@8- Q,%# -:#-78;'H1N7A-Q. F
UKL ,'% :;#Q,=QN7A-Q , :8;R3 )8;H3 , S%*W8%%' ,*-
%1H#;#E* S1 ,*"#%1%3 ;#0#73, 3 g,;#:' — 3 ,*-#"#&3
;',%' 08S;#0'77Q. v" 3 UKL, 71" + 3 g,;#:' R,*E"#
&%#W17A-Q E8:;8-*,%' ;1+#%*, :#;#EW8%' 10# :8;8%8-
-8%%Q& ,*;#0%*@7,1 , ";1B%* S 0'=AR8 E8R8,#X ;#-
0#)#X -*=#X, 10# "#%"3;8%@'NX '&:#;73 ,'E7'=Q E8-
R8,*` 7#,1;',.

k=#01='S1@'Q :#;#EW3N @'=*+ "=30#" -"=1E%*`
-#@'1=A%#-8"#%#&')%*` :;#0=8& 3 &'-71` (;'-7 87%')-
%*` H877# + %8[#;&1=A%#H# -8"7#;1, 78;*7#;'1=A%#
-:;8-#,1%1 -#@'1=A%#-8"#%#&')%1 :#=Q;*S1@'Q 7#o#).
K,*E"# ;#-78 :;#0=8&1 S,3W8%%Q :#E17"#,#B 01S* 3
S,’QS"3 S E'Q=A%'-7X I>Y + #[R#;%*` S#%. >8:#-*=A-
%*&* -71X7A ,*7;17*, :#,’QS1%' 'S S1=3)8%%Q& "1:'71-
=3 («:;*&1%X,1%%Q& '%,8-7#;',»). O'E,*"=' &*-=*7*
"178H#;'Q&* @*"=')%*` ";*S ,'E7,#;8%%Q, S1`'E%' 8"#-
%#&'-7* + E8;W1,%' E'Q)' ;1:7#& :#&'7*=*, o# , ;8-
S3=A717' %8#='08;1=A%#B H=#01='S1@'B 01H17# "#=*R%'`
['%1%-#,*` '%-7;3&8%7', 1%7*";*S#,#B :#='7*"* :;*-
73:*=*-Q + ,7;17*=* -,#X E'N,'-7A. /'=#,1 :;8-1 :#-
-7'+%# :#,'E#&=QN :;# ,*:1E"*, "#=* S1`'E%' ";1B%*,
E'X)* , :#;3R8%%Q 7*` ='08;1=A%*` :;*%@*:',, Q"' ,#%*
-1&' + :;#H#=#R3X7A, 3,#EQ7A S1&1-"#,1%' :;#78"@'-
#%'-7-A"' S1`#E*, 10# S%1`#EQ7A 71N&%' [#;&* -30-*-
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E3,1%%Q -,#B` ,*;#0%*"',. i#)1 #['@'+%# 3-8 o8 ,-'=Q-
"# :'E7;*&3N7A-Q "3;- %1 %8#='08;1=A%3 H=#01='S1@'X,
3 ,-'=Q"*` "#=1` — ,'E %13"#,*` E# :#='7*)%*` —
UKL ' g,;#:* 1"7*,'S3N7A-Q :#R3" 1=A78;%17*,%*`
&#E8=8+ -,'7#H#-:#E1;-A"#H# ;8H3=X,1%%Q.

C8;8E ;'S%#&1%'7%#-7' "#%@8:@'+ 8"#%#&')%#H#
S;#-71%%Q -1&8 "8+%-'1%-A"' 71 %8#"8+%-'1%-A"' "#%-
@8:@'B %1+0'=AR ,'E:#,'E1X7A -3)1-%*& 3";1B%-A"*&
;81='Q&. I8:8;, "#=* 3";1B%-A"1 8"#%#&'"1 :'-=Q H1=A-
&3,1%%Q 78&:', 8"#%#&')%#H# S;#-71%%Q 3 2005 ;#@'
S%#,3 E8&#%-7;3N :;*-"#;8%%Q H#-:#E1;-A"#B E*%1-
&'"*, 3Q,=QN7A-Q ,1W=*,*& S’Q-3,1%%Q EW8;8= @A#H#
S;#-71%%Q. O'E%#,=X,1=A%8 (7#07# 71"8, Q"#&3 :8;8-
E3,1=# :1E'%%Q #0-QH', ,*;#0%*@7,1 ' ,*,8E8%%Q )1--

5.b. b1;7*%8%"#,

A CD'5L 2
Z%?@"-* u't*)%#F# #0-NF3 KKc , W"81C%' 3 1991—2005 pp.*

\#"* O1=#,*+ ,%37;'R%'+ 
:;#E3"7 

O1=#,*+ ,%37;'R%'+ 
:;#E3"7 3 ;#S;1`3%"3 %1 

#E%3 #-#03 

O1=#,*+ ,%37;'R%'+ 
:;#E3"7 

 ,'E-#7"', E# :#:8;8E%A#H# ;#"3 ,'E-#7"', E# 1990 ;. 
1990    

1991 91,3 91,1 91,3 

1992 90,1 89,8 82,3 

1993 85,8 85,7 70,6 

1994 77,1 77.4 54,4 

1995 87,8 88.5 47,8 

 ,'E-#7"', E# :#:8;8E%A#H# ;#"3 ,'E-#7"', E# 1990 ;. 

1996 90,0 90,7 43,0 

1997 97,0 97,8 41,7 

1998 98,1 98,8 40,9 

1999 99,8 100,6 40,8 

2000 105,9 106,7 43,2 

2001 109,2 111,1 47,2 

2002 105,2 106,3 49,7 

2003 109,6 110,5 54,4 

2004* 112,1 113,0 61,0 

2005* 102,6 103,4 62,6 

 * — /W8;8=#: www.ukrstat.gov.ua

7*%* ,*;#0%*)*` :#73W%#-78+ S H#-:#E1;-A"#H# #0#-
;#73) S;#-71%%Q, Q"8 ;#S:#)1=#-A , F";1B%' , 2000 ;.
(710=. 2), &1N -,#B #)8,*E%' &8W' ' %8 &#W8 ,,1W17*-A
#-%#,#X E=Q 08S:8;8;,%#H# 8"#%#&')%#H# ;#S,*7"3
";1B%*. T1 E1%*&* /8;W"#&-7173 F";1B%* ['S*)%*+
#0-QH OOe %1:;*"'%@' 2004 ;. E#-QH 7'=A"* 61% ,'E
;',%Q 1990 ;. (710=. 2). I#&3 SE1N7A-Q, o# , %1R'+
";1B%' 8"-78%-*,%' )*%%*"* S108S:8)8%%Q :#E1=AR#B
E*%1&'"*, Q"' :;8E-71,=8%' , 78#;'B Y8+%-1, E#@'=A%#
:#NE%3,17* S '%78%-*,%*&*, %1 "R1=7 8[8"7*,%#-7'
%1H;#&1EW8%%Q 3 [#;&' "1:'71=#&'-7"#-7' :;#E3"@'B
(i1;;#E) )* :;#E3"7*,%#-7' '%,8-7*@'+ (g. /#&1;).

e;#'=X-7;3N&#, Q" :#E'0%*+ :'E`'E &#W8 037*
,*"#;*-71%*+ E=Q S108S:8)8%%Q 08S:8;8;,%#H# 8"#%#-
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5.b. b1;7*%8%"#,

&')%#H# S;#-71%%Q , F";1B%'. b* ,,1W1N&#, o# ,'E%#,-
=X,1=A%8 S;#-71%%Q &1N ;8S8;,* E=Q ,:;#,1EW8%%Q ,
%1R'+ ";1B%', 7#&3 , @'+ )1-7*%' E#@'=A%*& N S,8;%8%-
%Q E# 78#;87*)%*` %1E01%A Y8+%-1.

{#H# &#E8=A &#W=*,# #`1;1"78;*S3,17* Q" -:;#-
03 ,*S%1)8%%Q ,:=*,3 '%,8-7*@'+ %1 S;#-71%%Q #0-QH',
,*;#0%*@7,1, Q"8 SE'+-%XN7A-Q S1 ;1`3%#" %8,*"#;*-
-71%*` :#73W%#-78+ 71 7;3E#,*` ;8-3;-',. O#%1 &#W8
037* S1-7#-#,1%1 ' E=Q 1%1='S3 ,S1N&#S,’QS"3 &'W H1-
=3SQ&* 8"#%#&'"* 71 ,*Q,=8%%Q 7#)#" E#7*"3 &'W %*&*,
1 71"#W &'W &#E8==X &3=A7*:='"17#;1 71 -:;#01&*
,*"#;*-71%%Q &#E8=' =1%@XH#,#B ;81"@'B , 8"#%#&'@'.
>1;8R7', E#-,'E %1R#B ";1B%* :8;8"#%=*,# :;#E8&#%-
-7;3,1, 1"731=A%'-7A 'E8B Y8+%-1 o#E# ,1W=*,#-7' E=Q
8"#%#&')%#H# ;#S,*7"3 ;8H3=XX)#H# E8;W1,%#H#
,:=*,3.

e;#78 ,'E%#,=X,1=A%8 S;#-71%%Q &1N -,#B &8W',
S1 Q"*&* 8"#%#&')%1 E*%1&'"1 &#W8 :;#E#,W3,17*-A
7'=A"* %1 #-%#,' ,*"#;*-71%%Q '%78%-*,%*` )*%%*"',,
E=Q )#H# %8#0`'E%*& N: S0'=AR8%%Q E#=' %1H;#&1EW8%A;
:;*;#-73 ,*;#0%*)*` :#73W%#-78+; :'E,*o8%%Q :;#-
E3"7*,%#-7' "1:'71=#,"=1E8%A; S&8%R8%%Q "1:'71=#&'-
-7"#-7' :;#E3"@'B, o# E#,#EQ7A 78#;87*)%' "#%-7;3"@'B
\.i1;;#E1, g./#&1;1, /W.\#0'%-#%, >.Y1=E#;1, G.e1-
-*%877'.

I1", S &#E8=' /#&1;1 ,*:=*,1N, o# S&'%1 78&:3
S;#-71%%Q :#,’QS3N7A-Q =*R8 'S S&'%#X H;1%*)%#B
-`*=A%#-7' E# S1#o1EW8%%Q. L ;',%#,1W%*+ 78&: S;#-
-71%%Q, S1 Q"#H# H1;1%7#,1%8 :#,%8 ,*"#;*-71%%Q %1-
Q,%*  ̀, "#W%#&3 :8;'#E' ,*;#0%*)*  ̀:#73W%#-78+ 03E8
,*o*&, Q"o# 0'=AR#X 03E8 ;',%#,1W%1 %#;&1 S1#-
o1EW8%A ' &8%R#X "1:'71=#&'-7"'-7A :;#E3"@'B ([#;-
&3=1 18).

e#S*@'Q W \.i1;;#E1 o#E# S1#o1EW8%A N E,#B-
-7#X. T #E%#H# 0#"3, ,'% :'E7;*&3N Y8+%-1, "#=* H#-
,#;*7A o#E# &#W=*,#-7' 71"#B -*-731@'B, S1 Q"#B %1E-
=*R#" S1#o1EW8%A %8 N "#;*-%*& E=Q 8"#%#&'"*. T
'%R#H# 0#"3, ,'% E#"#;QN Y8+%-3, ,"1S3X)* %1 -*73-
1@'B, 3 Q"*` )8;8S ,'E-71,1%%Q S1#o1EW8%A ,'E "1:'71-
=#,"=1E8%A ;#S,*,1N7A-Q '%[=Q@'Q, )*N ;#S,’QS1%%Q N
%8&#W=*,*& 08S S0'=AR8%%Q S1#o1EW8%A. I#&3 ,
@'=#&3 i1;;#E -`*=QN7A-Q E# 7=3&1)8%%Q S1#o1EW8%A
Q" :#S*7*,%#H# )*%%*"1. l1"7*)%' S1#o1EW8%%Q , +#H#
78#;'B ,'E-71X7A ,'E ,8=*)*%* S1#o1EW8%A, :#7;'0%*`
E=Q E#-QH%8%%Q #:7*&3&3 E#0;#0373. v"o# E=Q Y8+%-
-1 S1#o1EW8%%Q #S%1)1X7A S&8%R8%%Q :#:*73, 7# E=Q
i1;;#E1 — S;#-71%%Q :#:*73. t8 ,*:=*,1N, #)8,*E-
%#, S ;'S%#H# ;#S3&'%%Q %*&* ;#=' "1:'71=#,"=1E8%A ,
8"#%#&')%#&3 ;#S,*7"3. >1Q,%'-7A S1#o1EW8%A E=Q
i1;;#E1 N ,'E&'%%#X ;*-#X E*%1&')%#B 8"#%#&'"*. L
3 Y8+%-1 8"#%#&'"1 &#W8 :8;803,17* 3 -71%' ;8@8-'B
%1,'7A S1 3&#,* %1Q,%#-7' S1#o1EW8%A, Q"o# 7'=A"*
'%,8-7*@'B E#;',%XX7A S1#o1EW8%%Q&. 5 S @A#H# S1-

-7'+%#H# -71%3 8"#%#&'"1 -:;#&#W%1 ,*+7* =*R8 3 ,*-
:1E"3 :8;8,*o8%%Q '%,8-7*@'+ S1 ;1`3%#" S#,%'R%'`
)*%%*"',. F Y8+%-1 '%,8-7*@'B — @8 7'=A"* )*%%*" :#-
:*73, 3 i1;;#E1, 1 71"#W ' , /#&1;1 '%,8-7*@'B ,'E'H;1-
X7A E,#B-73 ;#=A: ,#%* ,*-73:1X7A ' Q" )*%%*" :#:*-
73, ' Q" )*%%*" :;#:#S*@'B.

O 1%1='S' i1;;#E1 ;',%#,1H1 S1#o1EW8%A ' '%,8--
7*@'+ ;#SH=QE1N7A-Q 3 S1H1=A%#&3 "#%78"-7' 8"#%#&')-
%#H# S;#-71%%Q ,%1-='E#" 7#H#, o# S1#o1EW8%%Q N
[3%"@'NX E#`#E3, 1 "1:'71=#,"=1E8%%Q (,%1-='E#" E'B
:;*%@*:3 1"-8=8;1@'B '%,8-7*@'+%#H# :#:*73) N [3%"-
@'NX :;*;#-73 E#`#E3. e;#78 Q"o# 3&#,#X SE'+-%8%-
%Q '%,8-7*@'+ N S0'=AR8%%Q E#`#E3, 7# ,%1-='E#"
S0'=AR8%%Q E#`#E3 03E37A S;#-717* ' S1#o1EW8%%Q.
T,'E-* — :'E7;*&"1 ;',%#,1H* &'W #)'"3,1%*&* S1-
#o1EW8%%Q&* ' '%,8-7*@'Q&* ,*&1H1N 71"#W S;#-71%-
%Q '%,8-7*@'+. I#&3 Q"o# , &#E8=' Y8+%-1 #0-QH '%,8-
-7*@'+ -71,*,-Q 8"S#H8%%#, 7# i1;;#E ,"=X)1N E# -,#NB
&#E8=' 8%E#H8%%3 [3%"@'X '%,8-7*@'+, o# H;3%73N7A-
-Q %1 :;*%@*:' 1"-8=8;1@'B ' #)'"3,1%%Q` :'E:;*N&@',
o#E# -3"3:%#H# :#:*73 ([#;&3=1 6).

>.Y1=E#; E#,',, o# %1ES,*)1+%# ,1W=*,3 ;#=A
3 ,*S%1)8%%' 78&:', 8"#%#&')%#H# S;#-71%%Q ,'E'H;1N
:;*;'-7 ,*;#0%*)*` :#73W%#-78+. {#H# #:7*&1=A%8
S%1)8%%Q ,'E:#,'E1N E#037"3 "#8['@'N%73 %1H;#&1EW8%-
%Q "1:'71=3 (Q"*+ E#;',%XN "#8['@'N%73 S;#-71%%Q :;#-
E3"7*,%#-7' 71 "#8['@'N%73 "1:'71=#&'-7"#-7' ([#;&3-
=* 12—14).

|8 #E*% @'"1,*+ E=Q F";1B%* 3;#" &#W8 037*
,*%8-8%*+ S 1%1='S3 :;1@A %8#"8+%-'1%@',, Q"*+ :#-
,’QS1%*+ 'S ,*S%1)8%%Q& ;#=' 3 S108S:8)8%%' 8"#%#&')-
%#H# S;#-71%%Q ;'S%*` -3-:'=A%*B` ,8;-7,. F >.Y1=-
E#;1 "#8['@'N%7 S;#-71%%Q E#;',%XN E#037"3 "#8['@'N-
%73 :;*037"#,#-7' :'E:;*N&%*@A"#B E'Q=A%#-7' 71 "#8[-
'@'N%73 S1#o1EW8%A :'E:;*N&@', ([#;&3=1 15). >1 E3&-
"3 /W. \#0'%-#%, -`*=A%'-7A E# S1#o1EW8%A S :;*-
037"3 :8;8,1W1N -`*=A%'-7A E# S1#o1EW8%A 'S S1;#0'7-
%#B :=17*. T1 78#;'NX G.e1-*%877', S108:8)8%%Q E#,-
H#7;*,1=#H# S;#-71%%Q 3 -710'=A%#&3 -71%' :8;8,1W-
%# S1=8W*7A ,'E -`*=A%#-7' E# S1#o1EW8%A 7'=A"* "1-
:'71='-7', ([#;&3=1 23). T @A#H# ,*:=*,1N, o# -1&8
"1:'71= E1N '&:3=A- 8"#%#&')%#&3 S;#-71%%X. F S,’QS-
"3 S )*& :;1H%8%%Q E8Q"*` ,'7)*S%Q%*` :#='7*"', 'S
-:;#o8%*&* :#H=QE1&* %1 8"#%#&')%*+ ;#S,*7#" R3-
"17* EW8;8=1 S;#-71%%Q 3 :#='7*)%#&3 7*-"3 %1 ";3:-
%*+ 0'S%8- ,*H=QE1X7A :#&*="#,*&*. e#:;* ,-X ,1W-
=*,'-7A ,=1E*, Q"1 S,*)1+%# %8-8 ,'E:#,'E1=A%'-7A S1
-*731@'X, o# -"=1=1-A, ,*;'R1=A%#X -*=#X, Q"1
E'+-%# ,*S%1)1N -3)1-%*+ -71% ' :8;-:8"7*,* E*%1&')-
%#H# ;#S,*7"3 8"#%#&'"* ";1B%*, -71, ";3:%*+ "1:'-
71=. T1S%1)8%8 %8 #S%1)1N %8#0`'E%#-7' :#-=10=8%%Q
:#S*@'+ E8;W1,* , 8"#%#&'@'. {E87A-Q :;# :8;8#-&*--
=8%%Q S1,E1%A ' -:#-#0', E8;W1,%#H# ;8H3=X,1%%Q S
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3;1`3,1%%Q& S1"#%#&';%#-78+ '%,8-7*@'+%#H# 8"#%#-
&')%#H# S;#-71%%Q.

I1"*& )*%#&, E#-='EW8%%Q :;8E-71,=8%*` 3 @'+
-7177' 78#;87*)%*  ̀:'E`#E', E#S,#=*=# ,-71%#,*7*, o#
08S:8;8;,%*+ :;*;'-7 1H;8H#,1%#H# -3-:'=A%#H# :;#-
E3"73 , F";1B%' , :#78%@'1=' &#W=*,#-78+ -"=1E1N7A-
-Q 'S :#NE%1%%Q "'=A"'-%#H# S0'=AR8%%Q :#:*73 %1 '%,8-
-7*@'B 71 ,E#-"#%1=8%%Q B` Q"'-%*` :1;1&87;',. I#07#
:='E%*& N ;#S:#E'= 8"#%#&'"* 3&#,%# %1 E,1 -8"7#;*
S1 #S%1"#X :;*E17%#-7' E# ,:=*,3 8"-78%-*,%*` 71
'%78%-*,%*` )*%%*"', ' :#E1=AR8 B` :1;1=8=A%8 E#-
-='EW8%%Q.

F-8 @8 H#,#;*7A :;# %1S;',1X)*+ :8;8H=QE :1%3X-
)*  ̀%*%' ;1E*"1=A%*` %8#='08;1=A%*  ̀E#"7;*% ' S1-%#,1-
%*` %1 %*` &8`1%'S&',. F";1B%1 ";#,%# S1@'"1,=8%1 , @*`
:;#@8-1  ̀', S #H=QE3 %1 BB E#-,'E #-71%%'` ;#"',, 08S:8-
;8)%# :#,*%%1 ,SQ7* , %*` 1"7*,%3 3)1-7A.

d'I@81I381
1. ̀ 1:1B"*+  . e;Q&m8 *%#-7;1%%m8 *%,8-7*@**

* ,%37;8%%QQ *%,8-7*@*#%%1Q 1"7*,%#-7A // br * b^.
— 1999. — Z 11. — U. 83—89. 2. ̀ 1:1B"*+  ., c1,-
:*)@%"# e. q%#-7;1%%m8 *%,8-7*@** * n"#%#&*)8-"*+
;#-7: 78#;*Q * :;1"7*"1 *--=8E#,1%*Q // b*;#,1Q n"#-
%#&*"1 * &8WE3%1;#E%m8 #7%#R8%*Q. — 2002. — Z1.
— U. 52—64. 3. ^#t*1- c. e;Q&m8 *%#-7;1%%m8 *%-
,8-7*@**: -#,;8&8%%m8 78%E8%@** // b*;#,1Q n"#%#-
&*"1 * &8WE3%1;#E%m8 #7%#R8%*Q. — 2002. — Z1.
— U. 65—72. 4. T@+%- /7.^. ^0o1Q 78#;*Q S1%Q7#--
7*, :;#@8%71 * E8%8H. — b.: e;#H;8--, 1989. — 412 -.
5. d1t@0%*" d.d. /*-"3;- "8+%-'1%-A"*  ̀71 %8#"8+%-
-'1%-A"*` 78#;'+ 8"#%#&')%#H# S;#-71%%Q: 1E1:71@'Q :'E
:#7;80* F";1B%* //  "#%#&'"1 71 /8;W1,1. — 2006. —
Z 9. — U. 8—12. 6. http://www.kmn.gov.ua/control/
publish/article?art_id=28553927 7. /t181-#, =. ^ "1)8-
-7,8 n"#%#&*)8-"#H# ;#-71 // r"#%#&*-7. — 2005. —
Z 12. — 25 -. 8. d@#%IM@, K. I8&:m E#=H#,;8&8%%#-

H# n"#%#&*)8-"#H# ;#-71 * :8;8,#E "1:*71=1 *S ;1S,*-
7m` , ;1S,*,1Xo*8-Q -7;1%m // r"#%#&*)8-"*8 n--8.
I8#;**, *--=8E#,1%*Q, [1"7m * :#=*7*"1. — b.: qeG,
1990. — U. 199—207. 9. Leontief W. Input-Output
Economics. — N.Y., Oxford University Press, 1986. —
436 p. 10. Harrod R.F. International Economics. —
London. — 1949. — 356 ;. 11. Machlup F. International
Trade and National Income Multiplier. — N. Y., 1965. —
424 ;. 12. p188#? e.j. Y 78#;** n"#%#&*)8-"#+ E*%1-
&*"*. — b: qSE-,# *%. =*7., 1959. — 212 -. 13. Mikesell
R.F. Economies Foreign Aid. — Chicago, 1969. — 388 ;.
14. Pinkus I.A. Cost Foreign Aid. — N. Y., 1967. — 348
;. 15. Ros@nstein-Rodan P.N. Philosophy International
Investment in Second Half of Twentieth Century. London
— N. Y., 1967. — 364 ;. 16. Avramovich and Associaties.
Economic Growth and External Debt. Baltimore, 1964.
— 288 ;. 17. Chenery H.B., Strout A.M. Foreign
Assistance and Economic Development // American
Economic Review. — 1966. — Sept. — Vol. 56. — Z 4.
— \. 23—39. 18. Domar E.D. Essays Theory Economic
Growth. — N. Y. — 1957. — 256 ;. 19. <,#%#,1  .U.
b8WE3%1;#E%#8 ,%8R%88 [*%1%-*;#,1%*8 , -#,;8&8%-
%#+ n"#%#&*"8. — b.: ̂ L^ «>e^ “r"#%#&*"1”», 2002.
— 324 -. 20. Kaldor N. A Model of Economic Growth /
/ The Economic Journal. — 1957. — Z268. — \. 445.
21. Kaldor N. A Model of Economic Growth. // The
Economic Journal. — 1957. — Z268. — \. 595. 22.
Pasinetti L. Rate of Profit and Income Distribution in
Relation to the Rate of Economic Growth. — 1962, RES.
23. U1&#E3;#,1 >.O. O-8&*;%m+ 01%": ";8E*7#,1%*8
n"#%#&*"* / e#E ;8E. :;#[. G.>. Y;1-*,*%#+. — b.:
l*%1%-m * -717*-7*"1, 2003. — 144 -. 24. Oxelheim
L. Financial Markets in Transition. Globalization,
Investment and Economic Growth, L., 1996. — 247 ;.
25. Welfens P.J., Jasinski P. Privatization and Foreign
Direct Investment in Transforming Economies. —
Dartmouth, 1994. — 234 ;.

5.b. b1;7*%8%"#,


