M6 hinh tang truong Solow Tai liéu doc thém
Solow Growth Model October 19, 2010

Outline: Chung ta s€ xem xét mo hinh tang truéng Solow qua tirng budce sau day:

(1) Ham tdng san xuat Y = F(K,L)

(2) Tiét kiem: S =5sY trong d6 s 1a ti I8 tiét kiém

(3) Tiét kiem = Dau tu S=1

(4) Thay ddi trir luong vén AK =1-8K (5: ti 1& khiu hao)
AK =sY - 8K

(5) Nén kinh té ¢ trang thai ding AK =sY —8K =0

(6) Dan sd tang véi toe do n AL/L =n

(7) Thay d6i cong nghé tham dung lao dong: Y = F(K, LE)
tham dung vén Y = F(KE, L)

1. Ham san xuét
e Dangtongquat: Y = F(K, L)
e Dat y = Y/L = san lugng trén mot lao dong
k = K/L = vén trén mot lao dong

e Gia dinh ham san xuat c6 suét sinh lgi khong doi theo qui mé: zY = F(zK, zL)
(z>0)

e Khi d6, chon z = 1/L, ta c6 thé viét lai ham san xuat dudi dang “trén mot lao
dong”:
Y/L = F(K/L, 1)
y =F(k1)
y = f(k) trong d6 f(k) = F(k, 1)

San lwong

trén lao dong,

Y f(k)

MPK = f(k +1) - (k)

Ham sén xuat nay c6 MPK giam dan.

\Von trén lao
dong, k
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2. San xuit tao ra thu nhap. Thu nhap danh dé tiét kiém va tiéu dung.
e Thu nhap mdi lao dong kiém dwoc danh dé tiét kiém va tiéu dung:
y = tiét kiém + tiéu dung
e Gois=tilétiét kiem (vi du, s = 30%, s 1a mot bién sb ngoai sinh). Khi do:
o Tiét kiém trén méi lao dong = sy
o Tiéu diing trén mdi lao dong = (1-s)y

3. Tiét kiém dung dé tai trg cho diu tw
Trong md hinh caa ching ta, gia sa khéng ¢6 G, T va khdng c6 NX

e Y=C+I
Y-C=1
S=1

e Viét dudi dang “trén mdi lao dong”: y—C =i
sy =1 hay sf(k) =i

San lwgng
trén lao déng, f(k)
y

7 Cy

: sf(k

ey

i
k, Vén trén lao

dong, k

4. Pau tw 1am thay déi trir lwong von

Khi ¢6 dau tu méi, trix lwong von ting 1&8n. Nhung dong thoi, von ciing bi khau hao theo thoi
gian. Khi d6 lugng von méi co s& bang luong von méi tao ra tir dau tu, trir di cac khoan hao
mon.

Goi ty 18 khau hao caa vdn 1a 8. Néu mét lao dong st dung luong von 12 k, thi khau hao caa mot
don vi von trén lao dong la ok
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Khau hao trén lao 5=Tile khéu hao ’
dong, dk = MGt phan cda trir lvgng von bj hao mon
moi thoi doan
ok
o
1
Vén trén lao
déng, k
e Thay ddi trit luong vén = Luong dau tu mdi — phan khau hao cua vén
AK = i - &

e Vii=sfk),tacothdviét: Ak = sf(k) — &K

Pay la phuong trinh trung tdm ctia mo hinh Solow: lwong vén méi ting thém AK I phan dau tu
méi sf(K) trir di khau hao. Phuong trinh nay dugc thé hién bang hinh vé nhu sau:

PAu tu, khiu hao

ok
/ ~
’/‘ sf(k)
7 |
/|
: J/ |
;} / |
|
7 |
r 4 | . |
,/"'f ! Dau tu tang thém |
|/ I {
K K* Vén trén mot

lao djng
Néu déau tu sf(k) dé tao ra vén mai van con Ién hon lwong vén bi khau hao, thi vén tiép
tuc ting, va Ak>0. Von s& tang cho dén khi dau tu méi chi dii bang lwong khau hao, khi

d6 voén mai khong dugc san sinh thém nita, Ak = 0, nén kinh té s& dat trang théi dirng
(steady state).
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Trang thai dirng (Steady State)

Trang théi ding 1a diém can bang ma & d6 luong vén gitr nguyén khong d6i, bai vi lwong
dau tu dé tao ra von mgi mdi nam chi da dé b trir phan von bi hao mon. Khi vn khong
tang thi san luong cling s& khong ting. Vi vay, ¢ trang thai dung, luong von trén mot lao
dong 1a c¢b dinh, va san luong trén mot lao dong 1a ¢6 dinh.  Vén va lao dong khong ting
thi tong san luong ciing 1a c¢b dinh.

Day 1a hé qua ciia ham san xuit c6 hiéu suat bién giam dan. Néu vén tiép tuc ting, san
lwong s& ting nhung vai toe d6 giam dan. Do vay, thu nhap danh cho tiét kiém ciing ting
véi toe do giam dan, va dau tu ting cling véi toe do giam dan. Vi vay, ludn ludn ton tai
mot “trang thai dimg” cta nén kinh té, noi ma moi bién s déu hoi tu vé mot gia tri ¢b
dinh.

Trén hinh vé ta thay tai k* ta c6 sf(k) = k. Tai diém nay:
e Daiu tu chi vira da dé bu dip khau hao sf(k) = &k
e Khi d6 luogng von trén mot lao dong sé gitr nguyén khong doi: Ak =0
e Nghia 12 von khong ting 1én nira.
e Chi co mot gia tri duy nhat k* dé Ak = 0 duoc goi la tri lweng vén ¢ trang thai
derng.
e O trang théi ding, y* = f(k*) gitt nguyén khong doi

Trong cac md hinh tang trudng, can bang dai han duoc goi la trang théi dirng (steady state).
Day la sy cAn bang ma tai d6 mot sb bién chung ta dang xem xét s& khong doi, trong khi mot s6
bién khéc c6 thé thay doi nhung véi toc do khong doi.  Hay tuong tuong néu cd mot bon nudc
ma tdc d6 nudce chay vao bang véi tbe do nuéc chay ra thi mac nudce trong bon s& 6n dinh &
trang thai dung.

5. Thay déi ty 18 tiét kiem

Trén day 1a md hinh Solow co ban dang so lugc nhat. Ching ta sé& lan luot cho ting bién cia md
hinh thay d6i. Trudc hét, gia sir nguoi dan tiéu dung it hon va ty 1¢ tiét kiém trung binh ting (s
tang vi mot ly do ngoai sinh nao do.)

Ty 1€ tiét kiém cao hon s& dan dén dau tu nhiéu hon. Dau tu nhiéu hon tao ra lwong vén mai
nhiéu hon, va nén kinh té dat trang thai dirng & mét mac vén k* méi cao hon. Ung véi muc von
k* cao hon la mirc san luong ¢ trang thai dung y* cao hon. C6 nghia 1a md hinh Solow du doan
rang nhiing nudc ¢ ti I8¢ tiét kiem va dau tu cao hon s& ¢6 mirc von va thu nhap trén dau nguoi
cao hon trong dai han.
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Dﬁiu tu,
Tiét kiém ok
s, ftk)
s, flk)

P

Néu ty I¢ tiét kiém cao c6 thé dan dén mot trang thai ding tét hon theo nghia 1a muc thu nhap
trén dau nguoi cao hon, vay ¢ phai ty Ié tiét kiém cang cao cang tot?

C6 mot nghich ly vé tiéu dung vao tiét kiém: Tiét kiém cang nhiéu thi ty phan cua thu nhap danh
cho tiéu dung cang nho. Khi cac ho gia dinh tiéu dung it di c6 nghia la ho dang thy huong it
hang hoa va dich vy hon cho ban than, va cac doanh nghiép cling ban duoc it san lugng hon
trong ngan han. Nhu vay, san lugng trong ngan han bi giam xuéng.

Cac gia tri s khac nhau din dén cac diém dirng khac nhau. Lam sao ta biét dau la diém dung tét
nhét?

Vi ¢6 su danh doi giita tiéu dung va tiét kiém, Nguyén tic vang (Golden Rule) phat biéu rang:
Piém dung “tot nhat” 1a diém ma & do tiéu dung trén dau ngudi la cao nhat: ¢c* = (1-s) f(k*).

Tabiét: c =y —i > o trang thai dirng: ¢* = f(k*) - ok*

e =Jil) — ok k"
dat gia tri 16n
nhat khi d¢ ddc
clia ham san xut
bang d6 doc cua
duong khau hao.
O do:

f(k*)

MPK = 6

Vén trén mot
lao dong &
SS, k™
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6. Thay doi lwgng lao dgng
Gia dinh rang dan sé (va luc luong lao dong) ting truéng vai ti lé n (n 12 ngoai sinh.)

Trudce kia, lugng von & trang thai ding chi can du dé bu dap phan khau hao

(tc 12 Ak = sf(k) — 8k = 0 khi dau tw méi bang dung phan von bj khau hao). Nhung néu lao
dong ting hang nim véi téc d6 n, thi & trang thai dimg, dé k khong doi (Ak=0), dau tu phai du dé
bu dép:

e Jk: luong von bi khau hao
e nk: luong vén can cho luong lao dong méi ting thém

Vi vay, (6 + n)k con goi la mirc dau tu hoa von. Phuong trinh thay d6i caa von tra thanh:

Ak =sf(k) - (5+n)k

Ak = s flk) — (5 +n)k

Piu tu

(5+mk
0 trang thai dirmg,
toc dg tang truong st (k)
san hrong lao dong
binh quan bang 0.

Nhung toc d6 ting
tong san lugng Y s&
bing toc do ting clia
lao dong: gy =g, =n

k* Véntrén mot

lao dong, k
Gia str tbe do tang dan sb/lao dong tang tir ny 1én ny. Khi d6:
Déu tu,
dau tu hoa von (6+n) k
(6+ny) k

n tang sé lam tang
murc dau tw hoa vdn, sf(k)
dan dén mirc k & ;

trang thai dirng thap
hon.

* A

"~k Véntrenlao
dong, k

k;
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Téc do tang lao dong cao hon s€ cho nén kinh té dat trang thai dung sém hon, nghia la & muac k*
thip hon. Va viy = f(k), khi k* thap hon s& dan t&i y* thap hon. Nhu vay, mé hinh Solow dy
doan rang nhitng nudc c6 ting trudng dan s6 cao hon s& cd mirc vén va thu nhap trén lao dong
thap hon trong dai han.

7. Thay ddi cong nghé

Thay d6i cong nghg, hay tién bo cong nghé c6 nghia 14 chiing ta c6 thé san xuét ra nhiéu san
lwong hon véi cling mot lwong vén va lao dong.

Tién bo cdng nghé c6 thé 1am ting ning suat tng hop cua ca von va lao dong (TFP — total factor
productivity), nhu chung ta da xem xét ¢ bai trudc.

Tién bo cong nghé ciing c6 thé tap trung vao nang cao hiéu qua lao dong (labor-augmenting
technological progress), vi du nhu kién thtc, ki ning, stic khoe, trinh d6 may tinh, déu c6 thé
lam mét nguoi lao dong tré nén hiéu qua hon.

Tuong tu nhu vay, tién bo cong nghé ciing co thé tap trung vao nang cao hiéu qua von (capital-
augmenting technological progress), vi du nhu chat luong may mac, thudc trir sau, ky thuat san
Xuat. Chung ta s& chi xét ¢ day truong hop céng nghé nang cao hiéu qua lao dong.

Ta s& goi “hiéu qua lao dong” d6 1a E (efficiency). Gia sir mot ngudi lao dong c6 ki thuat cé thé
lam duoc bang 3 1an mot nguoi lao dong khong cd ky thuat, thi thuc té sirc lao dong cua anh y
s& tuong dwong vai 3L, va ham san xuat tro thanh Y = F(K, 3L). C6 nghia 14 vai s6 lao dong
nhu cii, nhung stc lae déng hiéu dung da tang gap 3.

Trudng hop téng quat, ham san xuat s& c6 dang: Y = F(K, LXE), trong d6 LxE 1a mét don vi lao
dong hiéu dung. Luu y 1a s6 ngudi lao dong khong thay d6i, ho chi trd nén hiéu qua hon.

Khi d6 ta goi ye = Y/LE: Ia san lwgng trén mét lao dong hi¢u dung
va ke = K/LE: la von trén mgt lao dong hiéu dung

Thém nira, hdy gia st 14 trinh d6 c6ng nghé ting déu din hang nam véi toc d6 g: AE/E = g
Va lyc luong lao dong L tang truong déu dan hang nam vai ti 16 AL/L = n
Vay khi d6 tang trudng cua lao dong hi¢u dung LXE la n + g. (Hay nho lai y = ab thi gy = ga + 0b)

Nhu vay, khi dau tu tao ra von méi, gia tri dau tu can thiét dé gitr cho ke khong doi phai bao
gom:

e Ske déthay thé vén hao mon
e nke décung ang von cho nhitng ngudi lao dong mai
e gke décung ung von cho lao dong “hiéu dung” dat duoc nho tién bo cong nghé
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Vay phuong trinh ctia vén tre thanh: Ake = sye - (N + & + g)ke
Luu y la moi don vi vén, san lwong trén mot don vi lao dong hiéu dung phdi tinh bdng maC von
va san lwong hiéu dung.

DAu tw Ak =sftk) - (6+n+g9)k

(6+n+g)k
sf(k)

K Von trén mot
lao dong, k

O trang théi dirng: Ake = Sye - (N + 6 + g)ke =0

e \Vén trén mot don vi lao dong hiéu dung: ke = — ting truong véi toe do Ake= 0
e San lugng trén mot don vi lao dong hiéu dung ye = — ting truong Véi toe do Aye =0
e San luong trén mot lao dong (GDP binh quan dau nguoi) —=Y.E ting truong véi toe do

cua Ye VA E cong lai, nghia 14 bang g.
e Téng san luong (GDP) Y = yexLE ting trudng véi toe do cuaye LVaE cong lai=n +g

Bién Ky hiéu Xﬁi"gt&‘f g;f;‘g o
Vén trﬁ?éumg;[}rllago dong k, = KALXE ) 0
San{;gggiitéindzfgt lao 3., = YALXE) 0
San lugng trén lao dong (Y L)= yxE g
Tdng san lugng Y = yxLxE n+g

Nhu vay, mé hinh giai thich dugc sy ting truong déu dan cua thu nhap binh quan mot s6 nudc 13
do tdc do tang trudng vé cong nghé (g). Con te do ting truong tong san luong Y 1a do ting
truong lao dong va ting trudng cong nghé két hop.
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Y nghia ciia mé hinh ting trwéng Solow:

1.

2.

4.

5.

Cac nudc nghéo c6 tiém ning ting trudng nhanh.
Khi thu nhap qudc gia tang 1én, ting trudng c6 xu huéng cham lai.

Néu c6 chung nhitng tinh chat quan trong, cac nude nghéo c6 tiém ning dudi kip cac
nudc giau.

Tang ty 18 tiét kiém khong dan dén tang truong bén viing dai han.

Tiép thu céng nghé mai 1a yéu t6 quyét dinh dé duy tri ting truong bén ving.

U'u diém va han ché caa md hinh Solow

Uu diém:

Linh hoat hon vé ti 18 caa cac bién yéu t6 san xuat
Hiéu suat bién giam dan cta vdn c6 ¥ nghia thuc té va chinh xac hon
Tap trung vao qua trinh di chuyén vé trang thai dung.

Han ché:

Khong phan tich dugc cac anh huong khac co tac dong dén trang thai dirng (6n dinh kinh
té va chinh tri, gi4o duc va y té tét, chinh phi hiéu qua, mo ctra thuong mai, vi tri dia ly
thuan lgi...)

Chi c6 mét nganh san xuét

Gia dinh rang tiét kiém, tang trudng lao dong, tién bo cong nghé 1a yéu tb co san.

CAc van dé chinh sach

Chung ta dang tiét kiém qua nhiéu hay qua it?

Chinh séch gi c6 thé lam thay doi ty I¢ tiét kiem?

Lam cach nao dé phan bd cac khoan dau tu cho céac nguén von tu nhan, vén nha nudc,
hay von con nguoi?

Thé ché cia mot nha nude co thé anh hudng dén hiéu qua san Xuat va qua trinh tich liy
vén nhur thé nao?

Nhiing chinh sach gi c6 thé thuc day tién bo cong nghée?
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