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MO hinh tang truéng kinh té cua
Solow
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Robert Merton Solow

= Sinh 23/08/1924

= 9/1940 nhan hoc bdng vao dai hoc Harvard (16)
= 1961: Nhan giai thuéng John Bates Clark (37)

= 1987: Nhan giai thudng Nobel kinh t€ (63)

= 1999: Nhan giai thuéng khoa hoc quodc gia (75)

= Peter Diamond (Nobel 2010), Josepht Stiglitz
(Nobel 2001) va George Akerlof (Nobel 2001) la
hoc tro cua Solow

CHAPTER 7 Economic Growth | slide 2
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Muc tiéu chwong hoc

1. Gigi thiéu vé ly thuyét tang truéng kinh té
— Y nghia clia tdng trudng kinh té
— Nguobn gbc cua tang truéng kinh té
— Cac truong phai tang truong kinh té
2. M6 hinh tang trudng Solow trong nén kinh t€ dong
— Cac gia thiét va bong thai cia mo hinh
— Pong thai ctia vén; trang thai cdn bang 6n dinh
— Trang thai qui ludt vang; tang trudng can bang
— Tac ddng cua su thay doi trong ty I tiét kiém dén
san lugng can bang; Mo hinh Solow ma rong

3. MO hinh tang trudng Solow trong nén kinh t€ md
CHAPTER 7 Economic Growth | slide 3
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MO hinh Solow

= Robert Solow,

Pba dat dugc giai thuong Nobel vi nhirng dong gop
cua 6ng vao nghién clu tang trudng kinh te.

= M6t md hinh mau quan trong:
— Pudc su dung rong rai trong viéc hinh thanh
chinh sach
— M6 hinh chuan dé so sanh cac hoc thuyét tang
truéng khac

= Nhin nhan lai cac yéu to quyét dinh tang trudng
kinh té va chat lugng cudc song trong dai han

iﬁﬁpﬁﬁﬁﬁﬂﬁﬁlﬁﬁﬁWi_
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MO hinh Solow

1. K khong co dinh:
dau tu khién K tang,
su’ khau hao lam K giam.

2. L khong c6 dinh:
tang trudng dan so6 lam L tang.

3. Ham tiéu dung daon gian han.
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MO hinh Solow

4, Khongco G va T
(don gian hoéa mo hinh;
Chung ta van cd thé lam cac thir nghiém
chinh sach tai khoa)
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Ham san xuat

= Tongsanlugng: Y = F(K, L)
= y= Y/L = san lugng/ ngudi lao dong
= k = K/L = tu ban/ ngudi lao dong

= Gia dinh lgi suat khong doi theo quy mo:
zY = F(zK zL) vGibatki z> 0

= layz=1/L. va
Y/L = F(K/L,1)
y = F(k 1)
y = flk) tai fik)= F(k 1)

B L O D o
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Ham san xuat

San lugng

trén mot

nguadi lao f(k)

dong, y
MPK =f(k +1)— f(k)

1

Ham san xuat thé hién MPK
giam dan.

Tu' ban trén
mot nguGi
lao dong, k

B O O o
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Xéac dinh thu nhap quoc dan

= ¥Y=C+ I (khongco G)

» Ddi v8i moi cdng nhan:

y=c+1
trongdo c= C/L vai=I/L
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Ham tiéu dung

= §=tilé tiét kiém,
phan nho cua thu nhap dudc tiet kiém
(s la tham sO)
chu y: s la bién “chd’ nho” duy nhat
khong dugc tinh bang cach chia bdi L.

= Ham tiéu dung: c= (1-s)y
(d6i vdi moi céng nhén)
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Tiéet kiém va dau tw

= Ti€t kiém (v8i moi cdng nhan) = sy

= Thunhap quécdan: y=c+ i

=> /I =y—-c=sy
(déu tu= tiét kiém)

= SUr dung két qua trén,
i = sy = sftk)
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San lwong, tiéu ding va dau tw

San lugng (k)

dau ngudi
y
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Khau hao

Khau hao cia moi [ § — ty 1é khau hao

A h/\ k " , e ’ .
cong nhan, & = phan cua khéi lugng tu ban bi
hao mon trong tUng ky

ok

Khoi lugng tu’ ban cua
moOi cong nhan, k
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Tich lay tw ban

Co ban:
Pau tur Iam cho von tur ban lon
dan, khau hao lam no nho dan.
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Tich lay tw ban

Su thay doi khdi lugng tu ban= dau tu — kh&u hao
Ak = i - ok

vi i = sf(k), nén co:

Ak = sf(k) — 6k
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Phwong trinh chuyén déng cua k

Ak = sftk) - 5k

= Phuang trinh can bang ciia mo6 hinh Solow
= Quyét dinh hanh vi tu ban trong thdgi gian...

= _.lan lugt quyét dinh cac bién ndi sinh khac vi
ching déu phu thudc vao k.

vVDthu nhap dau nguGi: y = f(k)
tiéu dung moi nqudi: ¢ = (1-s) flk)

Eﬁﬁpiﬁii Eﬁﬁﬂﬁmiﬁ ﬁiﬁmii ‘ ide 16
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Trang thai dwng

Ak = sftk) - 5k

Néu dau tu chi du bu dap khau hao,

[sf(k) = 6k |,

Thi tu’ ban d6i véi moi nhan cdng la khéng ddi:
Ak = 0.

Gia tri khdng doi nay, dudc biéu thj bang k*, va
goi la muc tu’ ban trang thai dirng.

B 0 o
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Trang thai dwng

Pau tu va
khau hao ok

k* Khéi lugng tu ban
moi cong nhan, k
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Tién t&i trang thai dirng

Ak = sf(k) - o5k
Pau tu va
khau hao ok
sf(k)
Pau tu ~ 4k
> Khau hfao
k, k* Tu ban moi

cong nhan, k
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Tién t&i trang thai dirng

Ak = sf(k) - 5k

Pau tu va
khau hao

Tu ban moi
cong nhan, k
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Tién t&i trang thai dirng

Ak = sf(k) - 5k

Pau tu va
khau hao
Pau tu A | :
>Kh:é'u hao
L

k, k* Tu ban mdi
cong nhan, k
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Tién t&i trang thai dirng

Ak = sf(k) - 5k
Pau tu va
khau hao

k

k, k; k* Tu ban moi
cong nhan, k
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Tien té&i trang thai dirng

Ak = sf(k) - o5k
Pau tu va
khau hao

Tom tat:
néu k < k7, dau tu In
hon khau hao,
va k sé tang tién toi k.

k; k* Tu ban moi
cong nhan, k
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Luyén tap

Vé do thi mo hinh Solow,
danh dau trang thai dung k.

Trén truc hoanh, lay mot gia tri I6n haon k&~
la mUc khoi lugng tu’ ban ban dau cua nén
kinh t€. Danh dau k.

Chi ra diéu gi xay ra v4i k trong thdi gian
do. k sé tién tdi hay ti€n xa trang thai can
bang?
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Vi du bang so

Ham san xudt (tdng lugng):

1/2 ,1/2

Y - F(K, L)=<JK xL = K'"’L

P& xac dinh ham san xuat cho moi cdng
nhan, chia ca 2 vé cho L:

1/2 ,1/2 1/2

Yy kL7
"R
Thay y= Y/L va k= K/L, ta co:
y =f(k)=k'"
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Vi du bang so6

Gia su:
= 6=0.3
= §=0.1

= Gia tri ban dau cua k= 4.0
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Tién téi trang thai can bang dirng:
vi du bang so

Nam k y (o ] ok ¢k
1 4.000 2.000 1.400 0.600 0.400 0.200
2 4.200 2.049 1.435 0.615 0.420 0.195
3 4.395 2.096 1.467 0.629 0.440 0.189
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Tién téi trang thai can bang dirng:
vi du bang so
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Bai tap: giai quyét trang thai dirng

Ti€p tuc gia dinh
s§=0.3, §=0.1, va y= k1?2

S dung phuong trinh chuyén déng
Ak = sf(k)— 5k

dé tim cac bién trang thai dung k, y,

va C.
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Hwong dan bai tap:
Ak =0 Khai niém: Trang Thai Dung
s f(k*) =5k * Phudngtrinh chuyén dong cua K

Ak =0

03Vk * - 0.1k * S dung nhiing gia tri dugc gia dinh

k *
3 = _ Jk *
Jk *

Solve to get: k* =9 and y*=\/k*=3

Finally, c¢* =001 -s)y* =0.7x3 =2.1
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Bai tap tinh huong

= SU’ dung mo hinh Solow, giai thich tai sao ty
|é tang truong kinh té€ nhanh sau chién
tranh?
— Chién tranh tan pha khoi lugng tu ban I6n.
— Ty Ié tiét kiém khong doi.
— Sau do, k tang va y tang!
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Ty lé tiet kiém tang
Ty Ié tiét kiém tang lam dau tu tang...
...khién khoi lugng tu ban tang va tién tdi trang thai dung mai:

Dég tw va
khau hao
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Dw doan:
* § cao = k” cao

=viy=f(tk), k¥ cao = y* cao

= Do d6, mo6 hinh Solow du doan rang cac nudGc
co ty lé tiét kiém va dau tu’ cao sé co muc tu
ban va thu nhap cao hon trong dai han.
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Bang chirng quoc te vé ty 1é dau tw va
thu nhap dau nguoi

Incone per
personin 1992
(logarithmic scale)
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Gi&i thiéu “Quy tac vang”
= Gia tri khac nhau clia s dan tdi cac trang thdi dirng

khac nhau.
Vay trang thai dung nao la tot nhat?

= Nén kinh té giau c6 phu thuoc vao ti€u dung,
vi vay trang thai dung tot nhat cé muc tiéu dung trén
dau ngudi cao nhat cd thé: ¢* = (1-s) flk*)

= § tang
» Dan dén k™ va y” cao, lam tang ¢*
» Giam tiéu thu cua phan thu nhap (1-s), lam giam

X

C

= Vivay, xac dinh s va k* ra sao dé t6i da hda c*?
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Khoi lwong tw ban theo quy tac vang

k... = mirctu ban theo quy tac vang,
k G trang thai dung ma toi da hoa
tiéu dung.
Pé tim dugc, dau tién thé hién ¢* trong
mai lien quan vai k™

/T(“)’ng quan:

C* — . i* .

4 N I = Ak + 6k
= f(k) - i < Trang thai dung:
= f(k’) - Sk’ I = 6K

\vi Ak = 0.
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Khoi lwong tw ban theo quy tac vang

San lvong va

khau hao &
trang thai
dirng ok”
Ve f(k”) va f(k*)
ok™, va tim
diém ma

khoang cach
gitta 2 dudng la

I6n nhat. L :
/ Igold B gold
ygold - f(kgold) I(>'< > > 'Xtu,
gold ban cua moi

cbng nhan ¢
trang thai dwng,
slide 38
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Khoi lwong tw ban theo quy tac vang

oK™

c = f(k’)- k™
la I6n nhat khi do
dbc cua dudng
ham san xuat
bang do doc cla
dudng khau hao:

MPK = ¢

f(k*)

kgold bén ija m6|
cbng nhan &

: trang thai
AR EAN=COULICIC IO L L - ¢ sice [
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Qua trinh tien té&i trang thai vang

= Nén kinh té€ khong c6 xu hudng tién toi
trang thai vang.

= Pat tdi trang thai vang yéu cau cac nha
chinh sach diéu chinh s.

= Su' diéu chinh dan dén trang thai dirng mdi
vGi muc tiéu dung cao han.

= Nhung diéu gi xay ra vai ti€u dung khi tién
tGi trang thai vang?
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Bat dau vé&i qua nhieu tw ban

If kK > k_

» gold
Dan tGi tang c¢”
va giam s.

Trong qua trinh
tien toi trang C bresecrrrmmmessen e s
thai vang, thu ?
nhap cao han
tat ca cac thai
diém khac.

t time
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Bat dau vé&i qua it tw ban

If kK <k_,,.

Su tang ¢* yéu cau
su tang s.

Cac thé hé tuang lai
dudc hudng muc
tiéu dung cao han,
nhung thé hé hién
tai trai qua su’ giam
sut ban dau vé tiéu
dung.

(o

/

............................................
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Han ché trong mé hinh co’ ban

= MG hinh cg ban Solow khdng thé giai
thich dugc su’ tang trudng kinh té bén
u’ng NO chi ra dan thuan la ty € tiét
kiém cao dan dén sy tang tru’dng cao
tam thdi, nhung nén kinh té€ cudi cung
van dat trang thai dung.

. Chung ta can két hgp 2 nguon phat trién
dé giai thich sy tang tru’dng kinh té bén
virng: dan so va tieén bo cong nghe.

CHAPTER 7 Economic Growth | Slide 43
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Gia tiang dan so trong md hinh Solow

= Gia dinh dan s6--nguon lao dong— tang
trudng véity 1€ n.  (m la bi€n ngoai sinh)
AL
— = n
L
= VD: gia su L = 1000 trong nam 1 va dan so
tang trudng vdi ty 1€ 2%/nam (n = 0.02).

cO AL=nL =0.02 x 1000 = 20,
do do L = 1020 trong nam 2.

B O O o
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Pau tw hoa von

(6 + n)k = dau tu hoa von,
lugng von can thiét dé gitr k khong doi.

Pbau tu hoa von bao gom:
= 5k dé thay thé tu ban khi bi hao mon

= nk dé cung cap tu ban cho cdng nhan
mOi
(mat khac, k sé giam khi khor luong tu’ ban
khong du cung cap cho s6 nhan cong tang
1€n)
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Phwong trinh chuyén déng cua k

= V3i gia tdng dan s6, phuong trinh chuyén
dong cua k la

Ak = sfk) - (5 +n)k

/V Y
Pau tu that \ -
Pau tu hoa
von



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Po thi mé hinh Solow

Ak =sflk) —(6+nk
Pau tw, dau tw
hoa von
(6+n)k

% sf(k)

k* Khoi |uo’ng tw
ban moi céng

_ Y
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Tac ddng cua gia ting dan so

Pau tw, dau tw

hoa von

Sy téng n dan den
dau tw hoa von
tang,

Kem theo murc
trang thai dng
cua k thap.

(6+n,)k
(6+n)k

A sf(k)

» Khoitrong tw
ban maoi céng
nhan, k&
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Dw doan:
= pcao = k*thap

=vi y= f(k),
k™ thap= y” thap

= Do dd, mo6 hinh Solow du doan rang cac
nudGc co ty 1€ gia tang dan sb cao thi muc do
tu’ ban va thu nhap moi cong nhan giam
trong dai han.

B L O O o
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Bang chirng quoc té vé gia tang dan

Inconeper 86 Vé. thU nhé_p déu ngU’C‘)’i
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(logarithmic scak)

100,000 —

Germany
Denmark

(U
L Canada
H m -

i 5\ - -
0000 7|\ == - 0  brad
, UK i Japan Singapore Mexico .
Finland France | \-

taly = -
Egypt m w” Brazil
T\Ea reil  m -
k|
= m— ] WFE - pistan
L\ g vory
- . ] o Peru J . ] Coast
1,000 — hdoresia L \ = W— canerom ] -
= " = Kenya
= 'India - - P
- \ Zimbabwe
Chad Uganda
100 | | | |
0 1 2 3 4

Population growth (percent peryear)
(average 1960 —1992)



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Quy tac vang v&i gia ting dan so

Pé tim ra khdi lugng tu ban theo quy
tac vang, can tim lai c¢* lién quan tdi

k"
= f(k’) - (6+nk” _
L .. ) _ Trong trang thai vang,
¢’ toi da hoa khi san pham bién cua tw
MPK = 6§ + n ban trir khau hao bang

tv |& gia tang dan so.
Hoécl tuong tu, ' LS 2
- _ n

iﬁﬁpﬁﬁﬁﬁﬂﬁﬁlﬁﬁﬁWi_
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Tien bdé cong nghé trong mé hinh
- Solow
= Bién sO mdi : E = lao dong hiéu qua
= Gia dinh:
tién bo cong nghé lam tang gia tri lao dong:
tang hiéu qua lao dong theo ty 1€ ngoai sinh

g AE
E

g:
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Sw tien bd cong nghé trong mé
__ _hinh Solow
= Ham san lugng dugc viét lai la :

Y - F(K,LxE)

= VGi L x E = sO lugng cong nhan hiéu qua.

— Vi vay, tang lugng lao dong hi€u qua co tac
dong tuong tu’ nhu khi tang luc lugng lao
dong.

B O O o
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Sw tien bd cong nghé trong
mo hinh Solow

= Ghi chu:
y = Y/LE = san lugng theo mét don vi lao dong
hiéu qua
k= K/LE = von trén mot don vi lao dong hiéu
qua

= Ham san lugng trén mot don vi lao dong hiéu qua:
y = f(k)

= Tiét kiém va dau tu’ trén mot don vi lao dong hiéu
qua :
sy =sflk)

B O o
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Sw tien bd cong nghé trong
__ mO hinh Solow
(6 +n + g)k = dau tu hoa von:
lugng dau tu’ can thiét dé duy tri & khong
doi.
Bao gom:
Sk dé thay thé lugng von bi bao mon
nk dé cung cdp vdn cho nhiing lao ddng mdi

gk dé cung cdp vén cho nhiing lao déng
hiéu qua duoc tao ra boi cong nghé
tién bo

B O o
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Sw tien bd céng nghé trong
mo hinh Solow
Pautw, ddutw Ak =sflk) —-(6+n+g)k

hoa von

(5+n+g)k

A sf(k)

K* Von trén mét
lao dong, k
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Trang thai ting trwéng 6n dinh trong mé
hinh Solow vé&i tien bo cong nghé

n - Trang thai tang
Bien so Ky hicu trudng 6n dinh
VOn trén mot don vi _
lao dong hiéu qua k=K/(LxE) 0
San lugng tréen mot
don vi lao dong y=Y/(L<E) 0
hiéu qua
San lugng trén mot _
don vi lao dong (/L) =y<E g
Tong san lugng Y=yxExL n+g

Eﬁﬁpiﬁii Eﬁﬁﬂﬁmiﬁ ﬁiﬁmii ‘ lideesT
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Quy luat vang

D& tim trang théi quy luat vang cta von,
bi€u dién ¢* theo k*:

= y - 7 TheoAtrar}g théj
Quy luat vang cua
= f(k') - (6+n+g)k” =
¢’ 16n nhat khi san pham bi?jn
cua von trwr di
R=otntg khau hao bang toc
Hoac tucong duong vdi, do tang dan so

MPK-6 =n+g [< cong Vi ty 1€ tien
bo cong nghe.
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Tém tat chwong

1. M6 hinh tang trudng Solow chi ra rang, trong
dai han, chat lugng cudc song cua mot dat
nuGc cd moi quan hé:

= Thuan vdi ty I€ tiét kiém.
= Nghich véi ty Ié gia tang dan so.
2. Ty |@ tiét kiém tdng dan dén:
= San lugng cao han trong dai han
= Tang truéng nhanh tam thoi
= Nhung tang trudng trang thai dung khong
nhanh.
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Tém tat chwong

3. Néu nén kinh t€ c6 muc tu ban cao hon trang
thai vang, thi giam ti€t kiém lam tang tiéu
dung hon bét c(r thdi diém nao, va cac thé hé
déu kha hon.

NEu nén kinh té€ co muc tu ban thap hon
trang thai vang, thi tang tiét kiém lam tang
tiéu dung cho cac thé hé tucng lai, nhung
giam tiéu dung cho cac thé hé hién tai.
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