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Trong kinh té hoc va kinh té lugng, ham san xuét Cobb-
Douglas va ham Translog thuong dugc sir dung rong ri dé biéu thi
mdi quan hé k¥ thuat giira lugng ctia hai hodc nhiéu yéu té dau vao
va lugng dau ra. Tuy nhién, theo khao lugc tir cac nghién ciru trude
thi da phan déu sir dung ham Cobb-Douglas, ciing c6 mot s6 nghién
ctru st dung ham Translog hodc ca hai ham trong mdt nghién ctru.
Tuy nhién, viéc so sanh két qua phén tich cua hai dang ham nay
hau nhu chua duoc dé cap dén.

Bai viét nay str dung s liéu thong ké dau vao 1a GDP Viét
Nam tir 2009 - 2019, thyc hién phan tich bfmg ca hai ham Cobb-
Douglas va Translog. Két qua nghién ctru cho thay tir viéc so sanh
d6 léch chuan, so sanh d6 thi gi4 tri du bao véi do thi cta gia tri
thuc t& va cac chi s6 Mean Absolute Error (MAE), Mean Abs.
Percent Error (MASE), Root Mean Squared Error (RMSE), Theil
Inequality Coefficient (Theil) déu thé hién két qua du bao bing
ham Translog cho két qua dang tin cay hon so vi dy bao bang ham
Cobb-Douglass.

ABSTRACT

In economics and econometrics, the Cobb-Douglas production
function and the Translog function are used to represent the
technical relationship between the quantities of two or more inputs
and the quantities of outputs. Yet, according to the review of
previous studies, most of them use the Cobb-Douglas function;
there are also some studies that use the Translog function or both
functions in one study. But, the comparison of analytical results of
these two types of functions has hardly been mentioned.

This paper uses input statistics on Vietnam’s GDP from 2009
to 2019, performing analysis using both Cobb-Douglas and
Translog functions. The study results showed that from the
comparison of the standard deviation, the comparison between the
graph of predicted values with the graph of real value and Mean
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Absolute Error (MAE), Mean Abs. Percent error (MASE), Root
Mean Squared Error (RMSE), Theil inequality coefficient (Theil)
all show the forecast results using the Translog function for more
reliable results than the forecast using the Cobb-Douglass function.

1. Gi6i thiéu

Ham Cobb-Douglas 1a mét dang cia ham san xuat, thudng duoc sir dung rong réi trong
kinh té hoc dé biéu thi méi quan hé ki thuat gitta lwong cua cac yéu té dau vao va luong dau ra co
thé duoc san xuat bai cac yéu té dau vao do. Trong ham Cobb-Douglas, san lwong dau ra 1a bién
phu thudc con cac mic nhap luong dau vao 1a bién doc 1ap. Ham Cobb-Douglas dugc Charles
Cobb va Paul Douglas phét trién, thir nghiém dua trén bang chiing thong ké trong khoang thai gian
tir 1927 - 1947 (Cobb & Douglas, 1928). Theo Douglas, ban than dang ham nay da dugc phét trién
trude d6 boi Philip Wicksteed (Barro & Sala, 2003). O dang tong quat, ham Cobb-Douglas c6 thé
duogc viét nhu sau (Brown, 2016):

f(x):Al_[xiAi (1)
i=1

A: 1a mot tham sé hiéu qua;

n: 1 tong s6 bién dau vao (hang héa):

x1, ..., xn: 1a s lugng (khdng &m) cia hang hoa dugc tiéu thu, san xuat,...;
;- 1atham sé d6 co gian.

Trong kinh té hoc vi md, ham san xuat Cobb-Douglas duoc thé hién trong céc gi4o trinh
nhu sau:

Y = AL*KP (2)
Trong do:
Y = tong san luong (gia tri thuc cua tit ca hang héa dwoc san xuat trong mot nam);
L = dau vao lao dong (sé gid nguoi 1am viéc trong mot nam);
K = vén dau vao (thude do cua tat ca may moc, thiét bi va nha cua);
A = téng ning suat nhan td;
o va B 1an luot 1a hé sb co gidn dau ra cua von va lao dong. CAc gia tri nay la cac hang s6
duoc xac dinh boi cdng nghé co san.
Ham Cobb-Douglas c6 thé dugc chuyén sang dang logarit va udc lwong bang phuong phép
binh phuong nhé nhat (OLS) dudi dang biéu thac sau:
In(Y)=A+aln(L)+ BIn(K) 3)
Theo Greene (2012), ham Cobb-Douglas ¢ han ché khi gia dinh vé tinh dong nhat (vi dy:
loi nhuan khong d6i theo quy mé), Klacek va Vopravil (2008) cho ring mét han ché nira d6 1a gia
dinh gitra cac yéu to co su canh tranh hoac thay thé hoan hao.
So véi ham Cobb-Douglas, Allen va Hall (1997), Greene (2012) cho rang, ham Translog

¢6 uu diém hon do c6 céc gia dinh linh hoat hon. Ham Translog khdng gia dinh su canh tranh hozc
thay thé hoan hao gitra cac yeu to (Klacek & Vopravil, 2008). Ham Translog ciing thuan lgi cho
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viéc chuyén d6i tir méi quan hé tuyén tinh giira dau ra va dau vao sang méi quan hé phi tuyén tinh.
Trong trudng hop 6 hai yéu té dau vao, ham Translog duoc biéu thi nhu sau:
In(Y) = A+ agIn(K) + a;In(L) + bgx In*(K) + by, In?(L) + ag, In(K) In(L) (4)

Trong céc nghién ciru trude, hau hét &p dung dang ham Cobb-Douglas dé phan tich ma
khong xem xét dang ham Translog, vi du nhu: Wang va cong su (2021) nghién ctiu su tién bo cong
nghé trong ndng nghiép; Zhang, Tan, Zhang, Guo, va Guo (2017) nghién ctru t6i uu hoa viéc phan
phdi nuéc cua ba nganh dya trén dy doan nhu ciu nude trong diéu kién nhiéu yéu té khong chic
chén; Koji¢ va Luka¢ (2018) da dé xuat mot phuong phap dé giai quyét van dé giam thiéu chi phi
san xuat; Guo (2018) nghién ciru méi quan hé gitra ting truong kinh té va tiéu thu niang lwong. Co
it nghién ctu co sir dung ham Translog. C6 thé ké dén mot s6 nghién ciru nhu: Jonah, Shettima,
Umar, va Timothy (2020) nghién ciu hiéu qua lgi nhuan cua viéc san xuat mé & bang Yobe,
Nigeria; Hao va Huang (2018) nghién cttu méi quan hé giita lugng khi thai CO, vatiéu thu ning
lwong; Modrego, Canales, va Bahamonde (2020) nghién ctru anh huéng truc tiép cua Covid-19 toi
viéc l1am trong ¢ Chile. Mot s it hon cac nghién ciu &p dung ca hai dang ham trong mot bai nghién
cau (C. T. Nguyen, Le, & Cai, 2020; K. M. Nguyen & Nguyen, 2020; Shyamalie, Pilapitiya,
Karunarathna, & Nadeeshani, 2020; Tran, To, & Tran, 2019).

Theo Thiam, Bravo-Ureta va Rivas (2001) thi két qua nghién cau st dung ham Cobb-
Douglas ¢6 su khac biét dang ké so véi ham Translog, doi khi con co két qua trai nguoc nhau
(Ahmad & Bravo-Ureta, 1996). Vi vay, cau hoi dit ra dbi véi cac nha nghién ctu sir dung ham
san xuit 1a nén st dung ham Cobb-Douglas hay ham Translog? Va dang ham nao s& cho két qua
dang tin cay hon?

Muyc tiéu caa nghién cau nham so sanh dang ham Cobb-Douglas va Translog vé hiéu qua
k¥ thuat cua chung trong nghién ciru kinh té hoc vi mé nham danh gia luong lao dong, lwong vén
cdng nghé anh hudng dén gia tri tong san pham noi dia cia mot nén kinh té. Trong nghién ciu,
cac tiéu chi danh gia do tin cay cua ca hai mé hinh duogc sir dung dé tir d6 dua ra khuyén nghi vé
dang ham san xuat nén ap dung trong cac nghién cau thudc linh vuc kinh té hoc vi mé.

2. Phwong phap nghién ciru
2.1. 86 ligu nghién civu

Dir liéu nghién ctru dugc thu thap tir website cua Téng cuc Théng ké Viét Nam (Firmani,
n.d.) gdm: gia tri GDP (Y-ty ddng), von dau tu (K-ty dong), lao dong (L-nghin ngudi) trong khoang
thoi gian nam 2009 dén 2019.

2.2. Phwong phdp phan tich

Hbi quy GDP theo K va L dudi dang ham Cobb-Douglas va Translog bang phdn mém
Eviews 10. Tir két qua hdi quy, nhom tac gia s& thuc hién danh gia kha ning du bao cta cac dang
ham thong qua céc budc:

Danh gia d6 léch chuan ctia két qua du bao. Két qua du bao ctia dang ham nao c6 d6 léch
chuén nho hon dugc danh gia dang tin cay hon.

So sanh db thi duong cua gia tri du bao voi gia tri thuc té. Néu d6 thi duong gia tri du bao
ctia dang ham nao cang gan véi d6 thi duong gia tri thyc té thi két qua du béo cua dang ham do6
dang tin cay hon.
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So sanh cac chi tiéu danh gia do chinh xac cua dy bao: Root Mean Squared Error (RMSE),
Mean Absolute Error (MAE), Mean Abs. Percent Error (MASE), Theil Inequality Coefficient
(Theil). Dang ham nao c6 gia tri cta cac chi tiéu nho hon s€ dugc danh gia co6 do tin cdy cao hon
(H. T. Nguyen, Phung, & Nguyen, 2014).

3. Két qua nghién ciru va thao luin

3.1. Két qud héi quy

3.1.1. Ham Cobb-Douglas

Bang 1
Két qua hoi quy bang ham Cobb-Douglas
Bién doc lap H¢é sb Xac xuat thong ké t VIF
LOG(K) 1.38 0.0046 3.88
LOG(L) -0.37 0.0000 3.88

Ngudn: Két qua tir phin mém xir 1y s6 lidu Eview 10

Két qua hoi quy tai Bang 1 cho thdy xac suat thong ké t ctia cac hé s6 hoi quy c6 gid tri nho
hon 0.05. Nhu vay c6 co s¢ dé két ludn, véi do tin cay 95%, cac hé s6 hoi quy déu c6 y nghia
thong ké.

Céc gia tri nhan tir phong dai phuong sai VIF cua cac hé s6 hdi quy < 10, do d6 co thé két
ludn md hinh hoi quy khong c6 hién tugng da cong tuyen.

Kiém dinh gia thuyét phuong sai thay d6i cho két qua xac suat thong ké F cua kiém dinh
White bang 0.634 > 0.05, do vay ¢6 co s& dé két luan phuong sai cua sai s6 khong doi.

Kiém tra gia thuyét ty twong quan cho két qua xac suit thong ké F cta kiém dinh
Breusch-Godfrey bang 0.922, do vy c6 co sd dé két luan mo hinh khong vi pham gia thuyét vé tu
tuong quan.

Kiém dinh phan phéi chuan ctia phan du cho két qua xéac suat thong ké Jarque-Bera bang
0.77 > 0.05, do vay c6 co sé dé két luan phan du ciia mé hinh hdi quy ¢6 phan phdi chuan.

Ham hdi quy:
LOG(Y) = 1.38*LOG(K) - 0.37*LOG(L) ®)
3.1.2. Ham Translog
Bang 2
Két qua hdi quy bang ham Translog
Bién doc lap Hé sb Xac xuit thong ké t VIF
LOG(K) -117.21 0.020 7.73
LOG(L) 332.24 0.033 1.83
(LOG(K))"2 -0.44 0.046 5.51
(LOG(L))"2 -22.48 0.030 6.61
LOG(K)*LOG(L) 11.92 0.026 3.75

Ngudn: Két qua tir phan mém xir 1y s6 liéu Eview 10
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Két qua hdi quy tai Bang 2 cho thdy xac suat théng ké t cta cac hé sb hdi quy déu nho
hon 0.05. Nhu vay c6 co so dé két luan, v6i do tin cay 95%, cac hé s6 hdi quy déu c6 ¥ nghia
thong keé.

Gi4 tri nhan tir phong dai phuong sai VIF ctia cac hé s6 hoi quy < 10 do d6 c6 thé két luan
md hinh hdi quy da khong c6 hién tuong da cong tuyén.

Kiém dinh gia thuyét phuong sai thay doi cho két qua xac suat théng ké F cua kiém dinh
White bang 0.733 > 0.05, do d6 ¢6 co s¢ dé két luan phuong sai cua sai s khong doi.

Kiém tra gia thuyét tu twong quan cho két qua xac suit théng ké F cua kiém dinh
Breusch-Godfrey bang 0.181, do d6 c6 co sé dé két luan mo hinh khong vi pham gia thuyét vé tur
tuong quan.

Két qua kiém dinh phan phdi chudn cta phan du cho thdy xac suét théng ké Jarque-Bera
bang 0.52 > 0.05, do d6 c6 co s dé két luan gia thiét vé phan phdi chuan ciia phan du khong bi
vi pham.

Ham héi quy:

LOG(Y) =-71.34*LOG(K) + 84.65*LOG(L) + 0.006*(LOG(K))"2 - (6)

7.66*(LOG(L))"2 + 6.55*LOG(K)*LOG(L)

3.1.3. Nhdn xét

Ca ham Cobb-Douglas va Translog déu c6 ¥ nghia théng ké va thoa man cac gia thuyét cia
hoi quy OLS, tuy nhién c6 sy khéc biét dang ké vé két qua hoi quy. Do vay, viéc so sanh muc do
tin cdy gitra hai dang ham 1a thyc sy can thiét.

3.2. S0 sdnh dj léch chudn ciia két qua dw bdo

000,000 7,000,000
b,000,000 5,000,000
/000,000 5,000,000
000,000 4,000,000
,000,000 2,000,000
£,000,000 2,000,000

[L,000,000 1,000,000

Hinh 1. (a) D6 1éch chuan cua ham Translog, (b) Do 1éch chuan ctia ham Cobb-Douglass
Ngudn: Két qua tir phan mém xir 1y s6 lidu Eview 10

Két qua dy bao cho thay duong du bao Y cua ham Translog (xem Hinh 1a) c6 do léch
chuén nho hon so v6i dudng du bao bang ham Cobb-Douglass (xem Hinh 1b). Nhu vay, thong
qua tiéu chi nay, ham Translog dugc danh gia la ¢6 do tin cdy cao hon ham Cobb-Douglass.
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3.3. S0 sanh két qud dé thi dwong gid tri dw bdo vdi gid tri thuc té

7,000,000 7,000,000
6,000,000 - 6,000,000

5,000,000 / 5,000,000 /
4,000,000 / 4,000,000 /

3,000,000 P 3,000,000 /

2,000000 - 2000000

1,000,000 1,000,000

—Y YTRANS —Y YCOBB

Hinh 2. (a) Két qua dy bao bang ham Translog, (b) Két qua du bao bang ham
Cobb-Douglass

Nguon: Két qua phan tich ciia nhom tac gia (2021)

Puong dy bao bang ham Translog (Hinh 2a) sat voi két qua thuc té hon so voi dudong du
bao bang ham Cobb-Douglas (Hinh 2b). Thong qua tiéu chi nay, ham Translog dugc danh gia 1a
¢6 do tin cay cao hon ham Cobb-Douglass.

3.4. So sanh cdc chi sb
Bang 3

Céc chi so danh gia

Chi tiéu so sanh Translog Cobb-Douglass
RMSE 45096.24 82883.15
MAE 30894.53 74920.76
MASE 0.768414 2.068438
Theil 0.005503 0.010124

Ngudn: Két qua phan tich ciia nhom tac gia (2021)

Két qua danh gia do chinh xac dy bao, cac chi s so sanh dy bao ctia ham Translog déu
nho hon nhiéu so véi cac chi s6 so sanh du bdo bang ham Cobb-Douglass (Bang 3), cho thay két
qua du bao bang ham Translog dang tin cdy hon ham Cobb-Douglass.

4. Két ludn va goi y

Két qua nghién ctru cho thiy du bao bang ham Translog c6 két qua dang tin cay hon so véi
du bao bang ham Cobb-Douglass. Trong giang day kinh té hoc vi mé, cac truong dai hoc nén sir
dung ham Translog dé gidi thiéu véi ngudi hoc thay vi ham Cobb-Douglass. Trong nghién ctru
kinh té vi mé, cac nha nghién ctru nén uu tién st dung ham Translog. Trong cac dang nghién ctru
khéc vé san luong dau ra phu thudc vao cac yéu td dau vao, khi st dung ham san Xut, cac tac gia
nén str dung ca hai dang ham, so sanh két qua nghién ctru dé c6 duoc két qua dang tin cay hon.

5. Han ché ciia nghién ctru

Do s6 liéu thong ké vi mo ctia Viét Nam c6 gidi han nén s6 mau con nho, chi st dung
nghién ctru truong hop GDP cua Viét Nam, ma chua nghién ctru dya trén nhiéu bo so li¢u khac dé
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c6 két qua dang tin cay hon.

Nhom tac gia s& thuc hién thu thap s6 liéu kinh t& vi mé cta nhiéu nude khac dé kiém tra
lai két qua nghién ctru, tir d6 dua ra céc két luan dang tin cay hon.
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