TAP €Hf KHOA HQC TINH TOAN VA BIEU KHIBN TAP Vv (1989, SO 3 (5~15)

VE BAI TOAN THU HOI PAU TU VA ONG DUNG
TRONG VAY-THANH TOAN N¢

LE XUAN LAM

1. MO PAU

Xét mot quin thd (xem [1). [2), 13))
WD) Q=Q<T, qv>=fol: mEND, k = 1.... v° . v° >i]
. , q, m’ k= 1,., m’ Vm trong d6 s6 tuy nhién T

12 tudi tho t6i da cha chc ca thd u)l:n, mEN((D: = ’- (T — D,..., 0,1....' 1 k=1,2,.., v°

’

o

Yo 2 1. Diy cac dai lwong ngdu nhién (PLNN) nhan gia tri nguyén khdng am v° = v
m

m € N(T) 1a s6 cac ca the dwgce sinh ra vdo mdi thdi ky m, néu m >0 (hoic cac s8 ca thd

Tom (=mm+1) tudi vdo thoi ky ban diu néu nhu 1-Tm<0), Con p: =[(p’fnm+1,.,,, pT). mE
m:

s k <
N(T)} 12 ho cac phan b6 xac suit v& cac tudi tho Th cia ca the whl

(1.2) P !r:{n=i‘=p11il; Tm+1<i<T; Tm:max ’0, —m}

T _ -
) = p =10<p, <1; Tm +1<i<T.
i=Tm+1
Gibk st
1 3
(1.4) 7= fai po}iog » T2 = fau pd}oy

1an lwotl 1a cac chinh sich ddu tw vA khiu hao ddi v6i quin the (xem [1]). Trong dé
o a.

om ' ~jm
phan b6 xac suit

@ (j=1-3, i=1-T) la nhitng DLNN nhan chi 1 trong 2 gia tri 0 hoic | voi céc
i b e ° _ 3 _p°
(1.5 P !“jm =1} = Pim, (i =13, i= 11, Plag =1} =P,
va tip cac tham 86 thyc:
o 0
\ po = [Pom’ 0 Popp 1. m € N}

<
i 1 " oo . . .
= ‘ijiogpjm<l,mEN(I),l—l-—;-TI,J_1_,_.3

m

(1.6) =
8 = fag, oo < ao<+o, m€ ND|

i/ i 7 . . .
ai={ajm:'ajm‘< aj <+°°; mEN(T),1=1-.—'T’J=1-.—3

ciing d3 cho truéc
Chinh sach « khdu hao» néu trén day chi c6 ¥ nghia thyc tién nhu tén goi cta né
trong kinh té néu dat duoc « didu kién thu hdi diu tu® (xem [4, 5]). Trong trwdng hop

k .
pdy quin thE Q bao gdm céc tai sin 8 dinh @  duge nghién ctu. Trong Toan kinh té va
tai chinh vén d& nay d4 dwoc dit ra (xem [6, 7, 8, 9, 10, 11]). Tuy nhién bai toan nay cén

]



chwa dwoe gidi quyét thda dang (xem [12]). VAn d& 1a & chd. trong sy tac déng ngiu
nhién, cac chinh sach 1én céc cd thé clia quin th Q (phat trin mot cach ngdu nhién),
ngudi ta chwa x4c l4p dugec mdi quan h¢ chinh xdc gitta nhitng chi phi hoiic tdn hao vat
chit khi khai thac céc tai sdn ¢6 dinh (¢dAu twr?, vi sy thu hdi lai nhitng diu tu d6
(« khdu hao»). Nhiim gidi quyét vin dé nay, trong phan 2 «didu kién thu hoi diu tu» s&
dwoc thiét lap lién quan khong chi dén cac chinh sich khiu hao. diu tu, ma ci dén “cbinh
sach hoa gia» (chi phi hay tén hao vat chdt khi c4 th& bi loai khéi qua trinh khai théc),
(xem [1]). Trong phéin 3 cic ditu kién thu hdi dAu tu s& duoc bidu thi duéi dang cac
« phuong frinh thu hoi diu tw » —nhu 14 md&i lién hé gita tham s6 cta cac chinh sach néu
trén. Trong phin 4 ta s& vAn dung cac k&t qua nay viao mot bai toan thwe tién. D6 13 vén
4t vay—thanh toin no.

2. PIEU KIEN THU HOI PAU TU

Lién quan dén nhitng chi phi hay tén hao vat chit khi ca th& bj loai khdi qua trirh
khai thac, ta xét tAp cac tham sé:

~ ~T, ~ _(~1 ~T
@1 am ={a s am={A

~ ~1 ~T, ~ ~1 ~T
(2.2) Pm = ! Pm: P m) Pm = 'pm,..., pn.l

~~ ~ 7 - k
trong dé anll (va a r;) la sufit diiu tuw thanh 1y (vad hé s6 héa gia) cho mdi ca the w g  bi
loai (xem [1] luc i tudi, Ching théa min diéu kién:

@.3) |a! | < 4oe, 0< alf]<1, Gi=1=T, m €N(T).
m :
Con /p\I:] 1a xée suft ¢6 didu kién diu tw thanh 1y (va xac suft duge d4anh gia lai) trong s6

. kK D , 2 o
cac ca the o bi loai Itic i tudi. Ching théa min diéu kién

P

1 ~ 3
@no<p; <1, 0<p, <L G=1+T, m€END).
i i k . . .. . s
Goi Lin-l-i (va D:n-l-i) la cac 16p ca thé N tdbn tai (va bi loai) vdo tudi i, nghia la
xem [1]):

. . i k
Q. 5) Lll_n+i=t(,):;€§2, T:\n_\,»i’, D]m+1:!wr]; < Q, tm=il

i i i ) ) ~ = Ca
it S ;=L ., VYD, ;. tathidt lap cac DLNN ' (k, m) (hoic €' (k, m)) = bidu thj
dau tu thanh 1y hode gia tri dwoc danh gia lai nhur sau
@. 6 T m=al al Uk m), (o €D .

: =A%y s MY, m m +1i)’
=~ ~i ~i 4 k i
2.7 Ok, my=a o Bk m,(w €L, ),

P _

trong d6 « :n (va uin) 12 cac DPLNN nhan chi 1 trong 2 gia tri0 hodic 1 v6i phan b8 xéc sui:
: N i ~i ~i

2. 8 Pla =1}=p . Pla =1}=p .

i k
Con PLNN L' (k, m) bi2u thi gia tri clia c4 thd @ vdo tudi i twong tng v6i chinh sich
d3u tw va khiu hao (1. 1) (xem [1])

(o] o
2.9 L0 (k, m) = 8m %em
i silt i i -k i
(2. 10) e, m) =077k, m + &%k m -0 (kms( €S,
' o " .
(.11 Bk, m) =a a;m U= &k, m), (0 € S:nﬂ).



i

23m 3m
i

a"m 2m

£~ (k. ) (oor, = Lm+l)

(2. 12 Pk, m) = . X i
£° (k, m) + 33m 3m§ (k, m), (w € Dm+i)'

Binh nghla 1. B6 cac tham sb
P —~~ ~~ ~~

(2.13) n = (d.p.a,p>-—Idm,pm,am,pm,m€N(T)}
dugc goi i chinh sich hoa gia d6i voi quin thé Q

Voi mdi n=0, 1, ..., cac sb dic trung cho két qua tée dong cha chinb sach :'t dai
voi Q 1 d4u tu thanh 1y trung binh y | L ; § ) vA chc gia tri irung binh dwgc danh gia lai

Y (L; &) 461 voi cac ch thd i tudi & thoi ky n. Trong 36 (xem [1] ) @ng véi mdi lop

AmC Ly (1hé hé ) va mdi qua trinh nglu nhién @(k) (cé tham s8 k: &) € An = @)

ta s dung eéc ky hidu:

O; VAm = ¢ ,
(1.14) E(Am; @) =3 Ef = 0, Am -+ ¢}

wk € Am
(2.15) yil (A; (P)=E(Ain;(pi (.n—1) (A=L,D,S)

Gid sit tm 12 mdt s tw nhién nao d6, sao cho:
2.16) IS mKtm=maxfi:pp>0}i=Tn+1+D

Khi &6 trén co s& chc s6 dic trung vé diu tu ban diu y° (L; ) va bd sung yxin+i (§; 8
m

(xem [1]). ta xem

m -
217 Sa=y° (L: D + i §: 5 + yl : -y e (L D)
m=y> Ll i=21 [yl o D +y . @D E))-y m e

1a tdn hao trung binh trong thé&i han khdu hao tm d6i voi thé he m.
Tuong tw, tir khai niém vé s6 dic trungcho khiu hao yin_H (S; @) (xem [1]) ta xem

dai luong
- i
219  Rm:=Zy_,.(: 0
i=1
1A tdng kh&u hao trung binh tuwong tng.

—

Bb d& 1. Gia sit DLNN vfn d6c 14p voi cac PLNN K (k = 1, 2,...) va EV‘:n < + o,
m
khi 46 cac dai lugng Sm va Rm 12 tdn tai va hiru han.

Chitng minh; Sy tdn tai va hiru han eta eac dai luong y° (L; C),.yi +i 5,2 va
m m 1
y:n + (S, P) suy ra ti dinh 1y 1 cha [1]. B&i vAy d& chitrng minh bd d& ta con ¢in chi ra
A R A i > t ~
sz tdn tai va hiru han cla cic dai lugng Im + (D5 Pva yn':'_l_ tm(L; £)

Ta biét ring (xem (2.20) va 2.22) cda (1] IE{(kim) [< + o=, (G =0,1,..., T) (m € bm i
khi dé tir (2,6) (2.7) va (2.3) suy ra



=1 k t ¥i k i
(2.19) 8k m) [ <+olo €D . 1§k mi<tolo €1 0
T (2,19) va két Indn 1 cha bd d8 1 trong [1] ta nhan thiy
-~ i - . .
.20 lym_,_l L; P < +oo lym_l_i(D; Eyl<< 400, (i =1-+1T)
Vi 1< tm < tm <X T, nén te (2,20), (2.17) va (2.18) suy da su tdn tai va hitu han
cla Sm v Rm. DPCM.

Pinh nghta 2. Trong cac gid thiét cla bo dé 1, ddng thite
.21 ém = Qm

goila didu kién thu hdi dduty ddivei thé hé m trong thoi bap khdu bao {m (tng v6i cac chinh
sach Ty, My va T thc ddng léen Q).
3. PHUONG TRINH THU HO! DAU TU
Véi moi m € N(T), i =1—=T, ta ky hiéu:

- . . . . . . . .
y 1 . | B | ~1 - ~1 ™I [0} L (o] 0o 1 _ 1 1
G.D Am T A Pm Am T A P Aoyt T 35Pom Ajm T 3mPijm
i i i i i o i i
(3.2) b s = 0 A = Ags g s = = Ao Agy X4 D +yp 4 @:D]
' i
6y  H = Tl b @m+i>1i>0

j =Tm-—1
trong do (xem (1D
i i 0
@0 oy ;W =E fearda a4} VAL oL,
Bo dé 2. Trong cac didu ki¢n cua bd d& I, ta edn gid thiét ring cdc PLNN
o i
a e, (G=1-+T, j=1-=-3) ddc lap trong toan bo. Khi 4y véi i > 1, ta ¢6

om’ " jm
Tm
ym+,(L D= H YTy &5 O
3. 5) i N
n h Z x4 (D) (m+iz>1
}‘] k:Tm""l
i i i—t Tm
Ym+i( 18 = lm e Ym+Tm & O
3. 6) i—1 1:1 K
Il hJ 2. g o W] m+i>1)
J—l k=Tm+‘
ey Ty =A% Al n Al e
. ymH(D;&)-AomAmx +i lh Ayl m+iz2D
=
i i i1 Tm
Ym+1 ;0 = Ay Hy o Ymtre (&5 ©

(3. 8) ' i~1 i1

i Sk i .
onllnd 20 Gk L @+ A AL el L (D) i),
Tis1 M k=Tm+1

Chitng minh: Ta biét rdng, (xem bd d¢ 2. 3 eda [1])

(3.9 i .0 = i o =

) Yt (D D = [”1 b A.,m] Aom m+l(D) (G=1-+T)
i=

(3.1 v s o= AL i ] U4 Ag, A Lo

o Ymii - 3m m+1ﬂ1 L 2m Tm+i



1 e i 1=1
G oy i S D E AL Yo B D
Ngodi ra tir (3. 2) va bd 1 cta [1], 1a con co

(3. 12) yin+i(L;§)=hl i 1 LiDHg  m+i>

m Ym+i

. 8]
(8. 12) (L O =A,, v Q).

T (2 6), (2. 15), (2. 8); (3 1 va bd d& 1 cta [1] ta suy ra:

-~

i
3. 13 ym_}_1 D; D=2 3m+i(D’ 8.
Twong tuy, tir (2. 7) la cﬁnn' suy ra:
(3. 10 m+l(L D = Vi m+1 ()
To (3. 9) va (3. 2) ta suy ra

- i o0 i J
B.15) g = - A0 a (D) Jf} h L m+ i,
Khi st dung (i ~ Tm) 1Am hé thie (3. 12) tir (3. 3) la co
i—1
. i . _ ik .
(3. 16) Yonsi s 0= m+T“‘(L,§)+ l n hi, g, * &, m+i = 1),

k=Tm+1 j=k-+1

Thay (3. 13) vao (3. 16) ta ¢ (3. H).

T 8. 11). (3. 5) ta co 3. 6).

T (3. 13), (8. 9), (3. 2) ta suy ra (3. 7).

Tir (3. 10) va (3. 5) ta suy ra (3. 8), BPCM.

Bs dé 3. VOi dida kién m + tm 2> 1 va vOi cic gih thidt cha bd dé 2, didu kién thu
hoi ddu tu d6i vai thé hé m co dang

- I tln tm

~ lm tm " 'm . _ 40 j g k
=N e, @ D= Thed 200 08y +
J’:1 k=Tw+1

-3

tm
i 0 i ! i Tm B 7
T 2 N St I T VA N T S R BN (PR S M
i=Th+1 =
trong do

@1 Au o= [yn,+,(s Bty

1 <
1 m

oo
3 Ym+i

m+i S:

Clurng min,h: T €2, 21), (2.17), (2. 18) va (3. 10) ta c6

{m
' 0 : i tm ~
= S = L3 : . (S - - . T
0 =Sm=Rm=y (L;0+ i”'ZF + 1[ Ymai 8 ,>+»m+[ O3 gy 7y T 0D
- Am

Tl: i
- Z Yo +1 S. 0+ Hu

5= T

Khi do, tr (3.11), (3.13), (3.10) va (3.14) ta co6

(3.19) 0= v , (L 9]

Ng N T T P .
+ L ’\'m Y1~ TO+ Ay i D O - Ay Ym+i—1 s
i=Twtl

2 ~KHTT 3/89 g



o i i ~ Zm {‘m . :
A(‘m 9m Ym +i(D) ] - A o ym"‘-tm (L;C) 4 Am
tm i -1 ~ 't Iy
O 1 ‘tn i
= ym(l‘; O + Z (Alm - 3m) ym+1—1 @:D~ A m ¥ ’ L D+
. E m+tm
i=Tmt+1
tm - i 0 ; i
S 1 LTy —
+ s [Am-"m-l'i(D’g) Aom 42m m+l (D)] A
i=Tn "}‘ 1
Khi st dung (32) va (‘1 12) ta co
i -1
(3.20) Y+t @; o - m+1 —l”" 8 + Aom A2m m+1(D) + vm~L i R
" i _
=f{A —A k H +
( im 311:) Y tie 1 (L ;i >, m+i > ).
Voi cit ¥ rding Tm > —m, ti (3.19) va (3.20) suy ra
~ ) m ~i Y\ i
(3.21) (1—A )ym\% TR S ) (1+ Am)ym_H ;%)
i=Tm+1
O E) Tw g) ,4 .
¥ D =y T (L D) A =0
Khi s dung (3.5) v6i i = tm . m+im =1, 1a ¢6
t. f, T "o b ] i k
m LTy = m m -y J .
G2y ¥ oo LY =HTy e @D Agm Mol 20 api®
i=1 K=Tm + 1
Mil khéce, tir (3.9), (3.2) ta suy ra.
T IR i i . .
323) yp DO =A0 x Lo f [1wl -a | .a>tmti>o

i=1
Thay (3.23) va (3.22) vao (3,21) 2 thu duoge (3.17), DPCM.

Nhim xac dinh ditu ki¢n thu hoi diu tu trong moi licn b¢ véi cie tham s6 trong
twong lai cia céc chinh sach lién déi va hhong iam gidm tinh tdng quat cta vén d&, du6i
ddy ta xét bm todn nay ddéi v6i méi thé he m trong twong lai (m > 0) va mbi thé hé m
tai nghm IAm + tm = 1.

Binh Iy 1. V6i chc gia thiét cda bd d& 2 va véi sy ¢d diu tw ban d8u thyc sy d6i
vOi thé hé m trong teong lai, nghia 1a
0

p0m>0 v > 1 (hee), m 2> 0,

thi diéu kién thu hoi ddu {w d6i véi thé he nay duge bidu thi dwoi dang twong dwong la
phuwong trinh thu hodi diu tu duéi day:

(3.24) al >0,

o

- - - tm s .
« - “im tm tm . 1 _ 1 _
(3.25) (1 A )qm Hm+:_>:(1+A )p (Hy = Aq ) =
i=
trong d6 voi mdi m € N(T) thi
_ 0, i=T)
i
3.2 : i+1
(3.26) 9y = p::- + . +p (To <i<< 1)
T[‘n
Chitng minf: V&i m 2> 0, tir (1.2) va (3.10) ta suy ra Tm = 0 va Yom+Ta s 6=
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= 5‘;(1,; %) va Am = Q.Ji-h-i-éy'(ii.l?’), co daun

- - tw . ——m .
e ~fm tm 0 ey L0 ] X L
(3.27) (1 - A ) HY oy @O -l T v = a0
j=t o REI
i .
1
+ E(1+A DA 0mm-l(D) ﬂih =0
=1 ,_.u

VGi 123 Tw. tiw (1,5), (2.5) va (3.4) ta ¢6 thé suy ra (xem [1])

i o
1 P, J"n(L) (m > )

3.28 .xm+l(D) = —m
P Yo (L) m<Uu

Khi do e (3.12), (3.21) ta nhan (hdy (3.27) ¢6 d‘mnr

" . 1 i
3. 3 im J B
29) (1 - A ﬂ‘ by 2 p + 2 a + Am) pm ]’] h 1\2m ]_0
T (3. 20, (3.3), (3.26) ta thu duge (3.25). })PCM. ’

Pinh 1§ 2. VOi cac gid thist cia bd 42 2, gid s ring 43 voi thé hé m trong qua khir
{m < 0) ma con phii ti¢p tuc thn hoi ddu tu trong tuwong lai (n + t, > 1), Khi v phuong
trich thu hoi dis tu d481 v&i thé hé ndy lrong tiwong lai s8 1A

. m
'n 4 —m m
s (= A Ee s b+ 2 e Ny @)
q i=1-m
o
- AOm "\2m xo (')] Pm T ¥ (L, C) + C'zm = 0

-m —in . . .
trong 46 (xem {1]) Yo (.: 0 va X, (1) ian luot & gia tri va fugng irong binh efia
cde ca the cla tht h¢ m ton tai vao thdi ky ban daa, Aw 13 chénh fach gitta diu lu v khiln
hao trong qud khir d0i voi theé hé nay : .

-m . .
- _ 0 - i Comy g b Ty o
) Am: = ym([‘ O+ zi]m-!"i(‘s"“) F-‘m+i M 2) Yk 590
=1
Chueng minic: Voi m <0, tr (1.2) ta suy ra Tw = — wm. Khi &y tht 3171 ¢ dang Id
. 1 PO
Cer oy ~{m u “"]'ﬂ i — A RS . i
Gap a - A v o e AL l] h = mrk SRR
i=1 k
o ~~i 0 i ! j i ' o
< g o ; - . o ey L o Tm i
+ - (U + A . )A(,Hll T+ (D)) n h]’ﬂ Agm -+ }n! (L; ©) Yo (L C)
=1-1m =1
—m
-5, (L;0)+Am =0
Ta bi#l ring (xem cac edng thire (3.25), (5.26) eda |1]:
— B ) ) )
a o i1 . oo ] Tm
Go3n L m) =g ﬂ1 +ay, o ~al @ )(w S
J.__.



(3. 34) HPE™ @, mf = A0 [] hfn, (w';l S

Khi st dung bd d¢ 1 cha [1] tr (3. 33) (3. 30) va (2. 15) ta suy ra:
—-m

(3. 35) Yo nLiD=aA0 an tw [T ol
j:
T (3. 48), (3. 35), (3. 3) ta suy ra (3. 32) ¢6 dang: _
_t_ —_ tm K
~ tm tm —m S
@30 fi-X 'ty T Da- 2 e+ a0 -y Mas b+
k=1-m
tm m i
1
teAm+ 2. U + Al )[Hm Yo (iD= Al A,,m (W]p,,.
i=1—-m
Mit khac tir (1. 2), (1. 3> va (3. 26) ta d& dang suy ra
3. 37) 1- Z p* =q'm
k=1—m

Thay (3. 37) vao (3. 36) va dua vao (3. 31), (3. 18) vi (3. 22) ta thu dugc (3. 30), DPCM.

Hé qua. Trong cac didu kién clia b6 d& 2 voi didu kién (3. 24) va gid thiét théem ring
mot trong hai diéu kién sau day dugce thye hién:

(3. 38) tm = tm (khdu hao dang han)

(3. 39) 1=amp!™  (khong c6'hoa gis vao théi ki hoin U4t thu hoi diu tw)
m - m -

Khi d6 Vi=1=tn:p >0 thi

1 ~
H . (m > 0)

|
~
-
ad
~

i
(3. 40) Agm = ‘
H

(m << 0)

la mot dicu kién dd A& thu hdi diu te d3i voi thé hé m.

Clning minhi: Ta nhan thiy ring, néu tm=tm thi tor (2. 16) va (3. 26) ia suy ra

t . o N " ,
qt"’ =q, " = 0, Khi Ay t@ ddu tién cha (3. 25) va (3. 30) triét tidu, Ta ciing c¢6 k&t qua (wong
m

~ ~] -~

tr d6i voi trudng hop t = A;n Tl Pm

tr digu kién (3. 40) d& dang suy ra phuong trinh thu hoi diu tw (3. 25).
Truéng hop m <0, tw (3, 30), (3. 12), (3. 2) va (3. 13) ta cb:

(xem (3. 1)). Khi @6, trong trudng hop m > 0.

o~

GoAD oy (D -y S ry, (DD =

=y LD — g L DA AT ) g (D5 O
Nhung tir (3. 9) (3. 3), (3. 28), (3. 35) ta suy ra

. e —m
Gy 0= p [y WD - Ay Agy ag DL
T didu kién (3. 41), (3. 4‘7) \é (3. 40) ta co

-1

~m+1(s’5) ym+1(s P)+ym+1(D E) ym+1(L O - ym+1-—1([ O.

12



Khi do tir (3. 31 ta thu dugce;

—m
3.43) A=3° w0+ LR PR SR D=y Mw; D
3. 43) ¥ @i D Z:xym_}'i Lib -y @:D=y, 4
i=
Hon nira, tir (3. 43) va (3. 40) ta thu dwoc phwong trinh tha hdi du tur. (3. 30). DPCM.
Chi g : Trong thuc tién viéc khfiu hao nhim thu hodi diu tu thuong dwoc gidi quyét

mdt céch binh quan trong mdi thoi ky cha théi gian khfu hao tm. Théng qua khéi niém
«khfu hao thudng nién ”__(xem [12D

(. 44) r= Spltm.
Vé thire chit day 13 trudng hgp riéng cla &idu kién thu hoi ddu te (2. 21). C6 (hd chi ra ring

(3 45) y:]l‘"i(S; p) =r = ij/Tm

vd cac tham sd cta chinh sach dwge xde dinh nhu sau:

i ! ~i e i
3. 16) Pim =Pm=Pp =L (j=1--3) ag =0
t—m . . . P . . - - .
[+ iogi-t i-1 50 gl ) =Tte gtm tw
izi (alm m qm am m qm in m qm
. i =
(3. 47) 32m . ;m ]
| I 1
Py, (tw + Z a )
i=1
. i .
) . T J
frong do Hm = n a+ a]m)_
i=1

4. 'NG DUNG VAO VIRC KE HOACH HOA VAY — THANH TOAN N@

Khi xét qua trinh vay — thanh toan ng, ta chia nhd chu ky thoi gian ra (nim, thing
qui,...) d2 ¢6 the gid thiét ring tai mdi thoi kv m =46, 1, 2,... chi k¥ va biit ddu thye hién
diroc khong qua mot hiép dinh vay no (goi 12 hiép dinh m). BSi voi mdi hiép dinh m ta di

qui dinh ti 1& (rd ng g6c¢ vao thdi ky m+i (nghia 11 vao tudi i cta nd) 12 prin. Khi 86 (xem

(2, 16)) tm 12 s8 thoi ky (ky han) thge hién hiép dinh m. Quin th& Q<T, p, ¥°>> trong
tredng hop nay gom nhitng don vi tién vén (e4 thé) chiém dung dugc bing caeh vay no

Trong d6 T 13 k¥ han eda mét hiép dinh dai nhit co the duoc; V(l)n' (n >0) 1a s6 don vi

tién g8c vay md&i theo hiép dinh m va VO (in << 0) 1A s6 don vi. tidn gbo cha hi¢p dinh edn
m

ng vao thoi ky 0 (thoi k3 ban dau).

Khi m§t don vi tién vén co:; dwoce vay méi theo hiep dinh m, ta xem ¢4 thd nay duoc

sinh ra trong €, khi né duwoc tri no thi wll; 12 ¢4 the bi loai (xem [1,2, 3]. Khi goi aim 1a

13i sufit vao tudii cha hiép dinh m va dit a° =p° = pi =1 thi ehinh s&ch diu tu
: om om im
1 . ' 3
7y = f(a, + py }j=0m mdt chinh sich vay ng. Méi chinh sich khiu hao %y = (a;, p,)}j -9

trong trudng hop ndy s& 1a mot chinh sdch trd ng, va didu kién thu hdi diu tu trong thoi

han tm = tm chinh 14 di*u kién thanh toa&n no song phing (khong c6 x6a ng) ding voi quy
dinh trd g8c ¢lia mdi hiép dinh m. Trén co s& cOng thae (3. 40) ta c6 thd lya chon (khdng

phu thude vao chinh sach hoa gid ®) cac tham s8 cho chinh sach ddu tr va khiu hao nhu sau:

. 1) p.lim:O (i=1-4tw; j=1.2)
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i
[Ta+a -al ) >0
im 3m

4. 2) al  =( =1
2m i
Znfl @ +a)l —al . am<n
Im 3m

<

\ j:]

o -~ m . . - .
trong dé:um == E lvmf vt Zm = Yo @ ©) 1 lirgug no eda hiép dink wmm < 0) vio thoéi

Ky ban ddn. Khi d6 (xem (29), (212), (I5) v, (L; §) va v, (S5 p) tan Lol 1a heong mo va
lwong trd trung binh cha hiép dinh u--i vic thoi ky n.
T (3.9), (3.35), (3.28), (3.15), (3.4) va (4.2) suy ra:

(1.3) DD =00 (120,
Dea vio (3.12), (3.2), (3.28), (4.3) va (25) ta ¢6:

| )re

i i
.0 YLD =+ ay ne—i T A2 i) T

1 i i -
](L L) - 312 i Pp—jUn-i. (n 1)

Neodt ra, tir (3.12), (3.1) va (2.5) suy ra:
e

v
Yu

va b (318, (3.28) ta thu duoc:

(1) IR A B

[/any

i i i1 i i
6 v (S Q) = oa Ly 1. b - s . PR
(4.6) Yt Bon—i Y1 &+ Ay p—i Ppj i

g PR . . N . . ‘s . ¢
Bdi vé1 bai toan du bao bi dong (xem [ 1] khi cho eac gia tri trung binh um = E fvmf

(m € N¢T)) ta e6 1h® dya vao phuong trinh sai phan (4.4) véi disu kién ban diu (4.5) @é
i
dw bao iuong nu trung binh y_ (L; D cfia mot higp dinh i tudi vao thei ky n(n > 1). Trén
co s nay ta ed thé s dung cdong thire (4 6) d& dy bao twong Wk no trung binh twong dng
cha hi¢p dinh m. Khi d6 lugng no vd legng trd no &G vai tét cd che higp dinh tai moi
thoi kv n s8 duge xac dinh bdi cong thie:
T -1 T

- n . i

(1.7 va: D= = v iD= 2y, S0

= i=1

061 v&i nhitng bAl {o4p dy bio ¢hlt J6ng ta gis 1hiél ring tién trk no g6c trung
Linh cho cic hiep dinh n va yéu ciu von trung binh Avy vao thoi ky n (phue vy mot mue
tifu ké hoach nio d6), dwoe 14y o tidn vay moi trung binh un cba chinh thdi ky 46. Khi
iy (xem [1, 2, 8D ta co phuong trink A5i mai sau déy:

T
i N
(1.8) uy + 2 Pn-—i un-i = Qv , @221
i=t

Vao thyi ky ban ddu néu bidt lugng no géc trung binh céa cie hiép dinh i tudi u—g,
(i=1-~T=—1) ta c6 tht duwa vao phwong trinh sai phan ¢fp T(4.8) va cac dai lugng Av,
(n > 1) da cho theo k& hoach d& dy b4o (theo cach truy hdi) cAc lwong vay méi trung binh
up(n>>1). Trén co s& nay lai dea vao cdng thiee (4.4) — (4.6) d& dor bao che lwong no trung
binh va lwgag rd ag trung binh nhv trong trudng hop bi dong.

Nhan dip ndy, tic gid id 10ng «Am on xemina € Gidi tich s6 va cac phuong phap ngau
nhién», d8 tai khoa hoc k¥ thuit cdp nha nudec 48A — 04 — 05 — 02 thudec chuwong trinh
«Tin hoe tng dung”? va Gido su Nguyln Qui Hy 4% dong vién via d6ng g6p nhidu ¥ kién
b6 ich A% hoan thién cong trinh nay.

Nhan ngey 1-6-1930
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