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CHUONG 2: HOI QUI PON BIEN

O bai trudc, ta néu 1én vi du vé mdi quan hé giira khéi lugng va trong luong ciia cic miu
nudce. Duya trén viée lay cac mau thir {x,,y, }",, ching ta c6 thé wéc lwgng, hay tim lai moi
quan hé tuyen tinh ¥ =a + X, ma nd thé hién quy luat vat ly, hay tinh xu thé, 6n dinh
giita hai dai luong ngiu nhién 1a trong luong va khéi luong nudc.

Trong chuong nay, chung ta s€ gidi thiéu viéc udc luong cac quy luat tu nhién, kinh té, hay
x3 hoi kiéu nhu véy thong qua phuong phap hdi quy don (simple regression). Ching ta s&
sir dung hoc thuyét Keynes vé tiéu dung nhu la vi du dién hinh cho viéc gidi thiéu phuong
phap xay dung va udc lugng mé hinh hdi qui don bién.

2.1 Hoc thuyét Keynes vé tiéu dung

Chung ta hay trich dinh luat sau, néu ra boi Keynes (1936) trong Ly thuyét tong quat
(general Theory) cua Ong:

Chung ta sé xac dinh quy ludt ma ta goi la khuynh huong tiéu dung theo thu nhap nhu la
mot moi quan hé phu thudc f gitta X, duoc goi la mirc thu nhdp kha dung, va Y la chi tiéu
cho tiéu dung twr thu nhap do, va vivay: Y = f(X).

- S6 tién ma timg h¢ gia dinh chi tiéu cho tiéu dung phu thugc (i) mgt phan vao thu nhdap
cua h¢o do, (u) vao nhirng yéu té khdach quan khac cua hoan canh song va (iii) mét phan
vdo doi héi cé tinh thiét yéu, théi quen va nhitng yéu t6 tam Iy ciia cdc cd nhén trong ho gia

dinh do...

- Luat tam sinh ly co ban ma chung ta dwa vao mot cach rat tin cay, dwoc kiém chirng boi
tri thirc cua chung ta vé loai nguoi, va boi kinh nghiém, rang con nguoi co xu hudng tang
s . P - - . : . . o dY
tieu dung khi thu nhdp cua ho tang, nhung tang khong nhanh bang thu nhap. Tuc la Ve

la dwong va nho hon 1.
- Vé trung binh, néu thu nhdp tang lén thi khodng cdch giita tiéu ding va thu nhdp ngdy

cang mo rong, nghia la co mot ti Ié lon hon trong thu nhap dwoc dwa vao tiét kiém khi thu
nhap tang lén.

Ly thuyét cia Keynes dd dit mot mdi quan hé 6n dinh gitta tiéu dung va thu nhédp
Y = f(X). Chiung ta mudn xac dinh cu thé moi quan hé nay la nhu thé nao, tim cach do
ludong quan hé d6, va kiém dinh lai tinh dich thic ciia hoc thuyét Keynes.

2.2 Co s& vi md cho hoc thuyét Keynes vé tiéu dung
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Goi X 1a muc thu nhap dung dé chi cho tiéu dung va tiét kiém (nham ting tiéu dung cho
tuong lai). Goi Y 1a mtrc tiéu dung hién tai; va S la ti€u dung trong tuong lai.

Khi do, ta c6 rang budc ngan sach (budget constraint):

Y+t s-x (2.1)
1+r
Thanh phan tht hai trong vé trai 1 S 1a khoan tiét kiém. N6 thé hién gi4 tri hién tai
+r

(present value) ctia thu nhap cho tiéu dung trong tuong lai S, dugc chiét khau boi "
+r

Trong do, r 14 13i suat tién gui tiét kiém.
Vé thuc chit, 1 dong tién ngay hom nay c6 thé sinh ra (1+ ) ddng thu nhap cho tiéu dung
ngay mai, néu dugc gui vao tiét kiém. Vi vdy, 1 dong tién tiéu trong tuong lai chi co gia
N l A A \ A r 7 \ reotA A A A oA A .
bang o dong tién ngay hom nay. D6 chinh la khai niém vé hé so chiét khau (discount
+7r
rate). N6 thé hién rang, néu tiéu dung bi tri hodn di t&i mot thoi diém trong twong lai, thi n6

khong thé co gid tri bang viéc dugc tiéu dung ngay 1ap tirc vao ngay hom nay.

Tiép theo, chung ta hiy do ludng mirc d6 thoa dung ciia ca nhin voi cac lua chon khac
nhau vé ti€u dung cho hién tai va cho tuong lai (Y, S).

Do thi 2.1: Pudng bang quan (indifference curve)

Trong dd thi 2.1, diém A thé hién muc thoa dung hién tai cua c4 nhan Gng véi muc tiéu
dung tai di€ém do. Gia stir c6 mdt su gia tang ve ti€u dung hién tai, trong khi tiéu dung trong
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tuong lai van gitt nguyén. Khi d6 ta dich chuyén tir diém A sang bén phai va song song voi
tryc hoanh (—*). Dau congthé hién rang do thoa dung cua ca nhan dugc nang 1én.

Nguoc lai, gia su ta gitr nguyén muc ti€éu dung hi¢n tai, nhung ti€éu dung tuong lai duoc
tang 1én (T+). Khi d6, sy cam nhan v& an toan cua ca nhan vé cudc sdng tuong lai ciing
tang, tirc la do théa dung cua ca nhan do tang.

Vi vay, Y4 khong gian, dugc xac dinh bdi sy gia tang cua tiéu dung hién tai (— ), hodac tiéu
dung trong twong lai (T* ), hodc sy gia ting dong thoi cua ca hai yéu t6 do, thé hién do
théa dung ngay cang tang lén (+). C4 nhan cam thay giau 1é€n, sung sudng va an toan hon ve
vat chat.

Phan tich tuong tu cho truong hgp nguoc lai, khi do théa dung ngay cang giam (-).

Trong ngan han, mic thu nhap 1a khong d6i. Do d6, su gia ting muc tiéu dung hién tai
thuong phai bi danh d6i (hay tra gia) bang viéc giam tiéu dung trong twong lai. Tuy nhién,
c4 nhan chi lam sy danh d6i nhu vay mot khi d¢ thoa dung mdi it ra 1a khong kém di so véi
trang thai da co. Trong kinh t& hoc vi mo, ngudi ta thé hién cac lya chon nhu vay bang
duong bang quan (indifference curve). N6 ¢6 chiéu déc xuéng moé ta sy danh ddi. Nghia 13,
néu muén ting mic tidu dung trong hién tai thi phai giam muc tiéu dung trong tuong lai,
sao cho loi ich hay do théa dung van giit nguyén.

Bay gio, hiy dua dudng rang budc ngan sach vao do thi 2.1. Dlem tlep xuc gitra duong
rang budc ngan sach v6i dudong bang quan thé hién sy lya chon tot nhat ctia c4 nhan vé tiéu

dung tng voi méi mire thu nhap [xem do thi 2.2].

Vi du 2.1: Gia sir thu nhap (X) va tiéu dung (Y) ctia 3 ca nhan c6 gié tri cu thé nhu sau:

X [thu nhép] Y [tiéu dung]
5 2.038
10 4.038
15 6.038

Bang 2.1: Quan h¢ gitra thu nhap va tiéu dung

Str dung phuong phap phén tich néu trén, ching ta ¢6 thé biéu dién sy lya chon ctiia mdi ca
nhéan nhu sau:

Trong dd thi 2.2, hinh v& thtr nhét, ta thé hién sy lua chon cua ca nhan vé tiéu dung ung véi

mbi mirc thu nhép kha dung. Khi ho c6 5 tri¢u déng thu nhap, ho gianh cho ti€u dung hi¢n
tai Y 1a 2.038 triéu. Phan con lai dugc dua vao tiéu dung trong tuong lai S. Tuong tu cho
cac muc ti€u dung 4.08 va 6.038 tng voi cac mirc thu nhap khéac 1a 10 va 15 trigu.
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Tiép theo, trong hinh v& thir hai, ta chi ra mdi quan hé giira tiéu dung hién tai Y voi timg
muc thu nhap kha dung X. D6 chinh 1a méi quan h¢ co ban, mo ta bdi hoc thuyét Keynes
vé tiéu dung.

S
2038 4.038 6.038 Y, X
Y Y = 0.038 + 0.4X
6.038
4.038
2038
5 10 15 X

Po thi 2.2: Sy lya chon ti€u dung theo thu nhap cua cé nhan.

Nhu chi ra trén hinh v& thtr hai, quan hé giira tiéu ding va thu nhap: Y = £(X), 1a mdi
quan hé tuyén tinh. Trong vi du vira néu, quan hé¢ d6 c6 dang cu thé 1a:

Y =0.038+0.40 X
Y nghia ctia phurong trinh nay nhu sau:

- Néu X =0 thi Y =0.038, diéu nay c6 nghia rang ngudi khong c6 thu nhap van tiéu
dung & muc t6i thiéu 14 0.038 triéu dong mot thang.

- Hé s6 0.40 (hay khuynh huéng tiéu ding theo thu nhép) cho biét, néu thu nhép ting
1én 1 tridu thi tiéu dung tang 1én 0.40 triéu. Thc 1, mirc ting tiéu dung khong nhanh bang
muc tang thu nhap.
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- V& trung binh, khi thu nhap ting thi ti & gitra thu nhap va tiéu dung (X/Y) ngay
2.038 S 4.038 S 6.038

10
ty 1& 16n hon ctia thu nhap duoc dua vao tiét kiém khi nguoi ta giau 1én.

cang giam: . biéu do6 kiém chung lai diéu ma Keynes noi 1a, c6 mdt
Két qua nghién ctru trén phu hop voi nhitng nhan dinh cua Keynes vé ti€u dung.

Mot cach tong quat, dang ham mé ta tot nhat khuynh hudng tiéu dung theo thu nhap cia
Keynes c6 dang tuyén tinh:

Y=a+pX (a>0,5<(01)) (2.2)
Nhu di chi ra qua vi du, dang ham nay théa man moi nhan dinh ctua Keynes vé tiéu dung.

Bay giod, ching ta hiy str dung cac dir liéu diéu tra thyc té dé nghién ctru vé nhu cau tiéu
dung theo thu nhap thong qua lang kinh cua hoc thuyét Keynes.

Vi du 2.2: S6 ligu vé tiéu dimg trung binh (PERCONS) va thu nhap kha dung (DISPINC)
theo gia co dinh theo nam 1972 ctia nén kinh t€ My trong 10 ndm 1970 — 1979:

DVT: ty dollars

Nam DISPINC PERSCONS
1970 751.6 672.1
1971 779.2 696.8
1972 810.3 737.1
1973 864.7 767.9
1974 857.5 762.8
1975 874.9 779.4
1976 906.8 823.1
1977 942.9 864.3
1978 988.8 903.2
1979 1015.7 927.6

Biing 2.2: S6 liéu gdp vé thu nhp va tiéu ding tai My (1970-79)
(Ngudn: Economic Report of the President)

D6 thi mo ta mbi quan hé giira thu nhap va tiéu dung cia My duoc chi ra dudi day:
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Do thi 2.3: Mdi quan hé giita thu nhap va tiéu ding ctia nén kinh té My tir 1970 dén 1979.

Mic du dit liéu xem ra thé hién kha t6t qui luat tuyén tinh néu & trén nhung rd rang moi
quan hé c6 tinh xac dinh d6 la khéng di dé mo ta thyc tién, vi con rat nhi€u yéu to khac
anh hudng dén ti€u dung (gidi tinh, tudi tac, tam ly,...).

N6i chung, chiing ta khong c6 tham vong dua hét tat ca moi yéu té anh hudng toi tiéu ding
vao mo hinh, ma chi nhiing yéu t6 quan trong, thiét yéu nhat.

Vi vay, dé c6 thé biéu dién qui luat tiéu dung trén thé gidi thyc, ta can dua thém vao mo
hinh tuyén tinh (2.2) mot thanh phan khac nita, mang tinh ngau nhién, thé hién su tac dong
tong gop cua cac nhén t6 nho, khong 6n dinh, t6i tiéu dung. Tuce 1a, nhiing yéu t6 1am cho
quan sat that vé tiéu dung va thu nhap bi 1éch khoi xu thé 6n dinh, tuyen tinh (2.2) néu trén.
Tt 13, ta mudn biéu dién mdi quan hé thyc gitra cac cap dir liéu quan sat dugc vé thu nhap
va tiéu dung {x,,y,}", nhu sau:

yv,=a+px +e, n=123.,N. (2.3)

Trong d6, (X,Y)=(x,,,): tiéu ding va thu nhap thyc té ciia mau quan sat thir . Xét vé

phai ctia phuong trinh (2.3), thianh phan thir nhat, a+ fx,, 1a quy luat xic dinh
[deterministic part], ma ta can udc lugng; phan thir hai, &, , 1a nhidu [random part]. (Ttc 1,
g, bao gdm su tac dong tong hop ctia moi yéu t6 khac cua hoan canh, ¢ tinh ngiu nhién,
lam quan sat bi léch khoi khuynh huong, hay qui luét 6n dinh). Ca hai phan nay — tinh xu
the, x4c dinh; va yéu t6 ngau nhién - dugc gdp lai trong phuong trinh (2.3) dé mo ta ly
thuyét tiéu dung cua Keynes.
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Do tac dong ciia yéu t6 ngu nhién, trén d thi 2.3, chung ta khong quan sat thdy mot dudng
thang thé hién moi quan h¢ tuyén tinh ¥ = o + X gitta ti€u dung va thu nhap, nhu trén do
thi 2.2 véi s lidu gia dinh. Véi dit liéu diéu tra thuc té, ta chi thiy mot dam may dit liéu,

duong nhu dang “bam” xung quanh mot xu thé nao dé6 ma ta muodn udc lugng.

Vi du 2.3: Dit liéu diu tra 44 nhan khau ctia nhém gom 5 sinh vién K04 khoa Kinh té vé
thu nhap va tiéu dung dau nguoi hg gia dinh tai TP HCM, Binh Duong, Thu Dau Mét, Ba

Ria - Viing Tau, My Tho, va Nghé An duoc ghi lai nhu sau':

DVT: triéu dong

Obs INC | CONS
1 1.00 0.60
2 1.10 0.65
3 0.70 0.48
4 1.40 0.90
5 0.50 0.38
6 0.40 0.23
7 0.55 0.32
8 0.80 0.48
9 0.70 0.45
10 0.25 0.18
11 0.65 0.40
12 0.40 0.25
13 1.80 0.95
14 0.40 0.25
15 0.50 0.30
16 0.30 0.20
17 1.00 0.50
18 0.50 0.25
19 0.80 0.45
20 1.40 0.70
21 0.80 0.45
22 0.60 0.35

Bang 2.3: Diéu tra vé thu nhép va tiéu dung dau nguoi hd gia dinh tai mot s6 tinh Viét nam

(Ghi chii: INC va CONS 1a thu nhép va tiéu dung dau nguoi, don vi triéu dong, tinh tai thoi

diém thang 6, 2006.)

Obs INC | CONS
23 0.50 0.35
24 0.70 0.38
25 0.40 0.20
26 0.55 0.35
27 0.50 0.35
28 0.90 0.55
29 0.40 0.30
30 0.31 0.22
31 1.20 0.65
32 0.60 0.40
33 0.30 0.20
34 0.80 0.40
35 0.44 0.28
36 0.50 0.39
37 1.00 0.60
38 1.80 0.90
39 1.40 0.70
40 1.50 0.75
41 1.20 0.60
42 0.80 0.45
43 0.90 0.45
44 1.50 0.78

' Truéng nhém nghién ctru nay c6 ma s sinh vién 1a K 04 406 0975
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Do thi 2.4: Thu nhap va tiéu dung dau ngudi ho gia dinh tai mot s6 tinh ¢ Viét Nam, nim 2006,

Nhu chi ra trén d thi, dit liéu diéu tra vé tiéu dung va thu nhap dau nguoi cta ho gia dinh
Viét nam tai mdt so tinh dugc diéu tra cho thay hoc thuyét tiéu dung ctia Keynes phan 4nh
kha ding vé quy luat tiéu dung cua hd gia dinh tai cac dia phuong nay.

Budc tiép sau la ching ta hdy sir dung nhitng dir liéu quan sat dugc nay dé xac dinh tro lai
cac tham sO «, f trong md hinh héi quy tuyén tinh (2.2) va (2.3).

2.3. UGc lwgng qui luat tiéu dung:

Ta hiy v& cac cip quan sat vé thu nhap va tiéu dung {x,,v,}¥, 1én d6 thi. Gia sir vach do

n=1
trén do thi 2.5 du6i day md ta dudng udce lugng quy ludt tiéu dung theo thu nhap. Noi khac
di, ta mu6n wéc lugng xu thé tiéu ding bang qui luat tuyén tinh:

P =4+ pr, (2.4)

Trong d6, p, la woc luong vé tiéu dung, khi cho trudc quan sat thu nhap x, . Tuong tng,

a, - cac tham so udc lugng cua cac tham so tong thé, chua biét «, S .
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(VnsXy)

v

Do thi 2.5: Ubc lugng quy lut tidu diung qua cc quan sat (x,,y, hn=1,N
Mtc dd tdt cua viée ude luong cé thé duoc do luong qua s6 du (residual):
e,=y,~y (2.5)
Nhu da néi, y, 1a gia tri quan sat thuc té vé tiéu dung ng vé6i thu nhap X,.Vay :gidtri

udc lugng ve tiéu dung.

Vé mit toan hoc, ta c6 thé viét tong binh phuong cia sai s6 ude luong (2.5) nhu sau:

Ye=3,—5,) (2.6)

Str dung quan hé (2.4), ta viét lai tong binh phuong sai sb [error sum of squares], ky hiéu 1a
ESS, ghi trong (2.6) nhu sau:

2 =2, - a- fx,)’ 2.7)
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Mot cach tu nhién, chiing ta mudn rang tong binh phuong sai s phan du 1a nho nhét. Vi
vay phuong phap c6 tén goi 1a binh phwong cuc tiéu [Least Squares]:

S(a, B):Zn (v, - ﬁx,,)2 — min (2.8)

Luu v rang & bai toan (2.8), chung ta mudn chon cac tham sd uéc luong 4, ,5’ sao cho tong
binh phuong cac sai s6 u6c lugng, ESS, 14 nhé nhat.

Str dung diéu kién tim diém cyec tri, (first order condition, FOC), chung ta thiy rang:

55(07:@ _ 22 (v, —G—-B-x)-1)=0 (2.10)
oa "
B 53 (3, —a= e, )=x,) =0 2.11)
op !
Twr (2.10) ta co:
G=y-BX=>V=4+f% (2.12)

A A

Noi khac di, diém (X, y) nam trén dudng hdi qui y, = a+ fx,.

Tiép theo, tir phuong trinh (2.11), ta ciing co:

D%, = a4, x, + Y X

Thay thé @ =y — ,@ -X trong (2.12) vao biéu thirc trén, sdp xép lai cic vé, ta tim ra:

> 3, -Px, =Y (x;—n-¥)

Hay cling vay,
~ Z(xn_f)(yn_y)
=& 2.13
ﬂ Zn (x" N f)z ( )
Lé Hong Nhit
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Tom lai, két qua u6c luong &, ,5’ theo phuong phép binh phuong cuc tiéu nhu sau:

a=y-p-x
5oL -0 0,9 S,
Zn('xn _)?)2 SXX

(2.14)

Trong d9, S, 1a Covariance mau, va S, : Variance mau cua X.
2.5 Do lwong mirc do phu hop cia Uéc lwong

Cong thire (2.14) thé hién hai diéu: Thir nhét, dudng hdi quy di qua diém trung binh (x, y).
Tht hai, hé s6 goc B 1a covariance mau cua X va Y, cho phép danh gia nhitng bién dong
trong thu nhap X c6 tac dong thé nao t&i bién dong trong tiéu dung Y. Néu mo hinh phan
tich va du bao 1a tot, thi mot su tang (gidm) manh cia thu nhép so véi trung binh s€ dan téi
mot su tdng (giam) manh tuwong cua tiéu dung so voi trung binh.

Cau hoi dat ra 13: liéu ta c6 thé sir dung mé hinh wdc luong dé du bao khong? Liéu su giao
dong ctia thu nhap so vé6i trung binh (x — x) ¢6 phai 1a du doan tt cho sy giao dong cua tiéu

diing so véi trung binh (y — y) hay khong?

Hay liy mot quan sat cu thé vé tiéu ding va thu nhap (x,, y,). Khi d6, su khac biét ciia thu

nhap c4 nhan thi 7 so véi trung binh (y, — y) c6 thé dugc viét lai nhu sau:

V,—y)=y,~yte, (2.15)

Hay cling vay,

3, =) = fle—x) +e, (2.16)

Vé trai 1a giao dong cua tiéu dung so v&i mirc trung binh; thanh phan tht nhit cia vé phai
la phan ma giao dong d6 da dugc giai thich bdi mo hinh hoi quy; va phan cudi cung 1a sai
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s6 wdc luong, thé hién nhitng giao dong trong tiéu dung chwa duogc giai thich boi mé hinh.
Noi khac di, d6 1a sai so du bao tir mo hinh.

Y (cons)
A Residual
(chua dugc giai thich
@ oy) -7 boihdi qui)
Vo 7777777 - 0,:’ + ﬂ X
e . (-9 =B-(x, - )

(x, —X)

Tiéu dung
trung binh

» X (inc)

Thu nhép 3 ,wx
trung binh

Db thi 2.6: Phan tich cac thanh phan cta (y, — )

Str dung cac diéu kién tim cyc tri FOC (2.10) va (2.11), quan hé (2.15) c6 thé viét lai nhu
sau:

S G- =Y -0ty e (2.17)

Vé trai 1a téng binh phuong cac giao dong trong tiéu dung, ky hiéu la TSS (total sum of
squares). V¢ phai phan ra thanh tong binh phuong phén da dugc giai thich boi mé hinh hoi
quy RSS (regression sum of squares), cong voi tong sai sO ude luong ESS (error sum of
squares).

Noi khac di, ta co:

TSS =RSS + ESS (2.18)
Vi vay,
RSS ESS
l=—+—
, 7SS  TSS
Hay cling the,
RSS _ | ESS (2.19)
7SS 7SS
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Vé phai cua (2.19) dugc ky hiéu 1a R* :1—%. Tathiy 0< R*<1.

Vidu 2.4: Uéc luong khuynh huéng tiéu ding cho mét sb tinh thanh & Viét Nam, st dung
dir li¢u diéu tra trong Vi du 2.3.

Két qua udc luong theo phuong phap binh phuwong cuc tiéu duoc ghi lai dudi day [cac tham
s6 a4, [ duogc tinh theo cong thirc (2.14), va hé s6 do ludng muc pht hop R? theo (2.19)]:

Dependent Variable: CONS
Method: Least Squares
Date: 06/24/06 Time: 21:39
Sample: 1 44

Included observations: 44
Weighting series: INC

Variable Coefficient Std. Error t-Statistic Prob.
C 0.038254 0.004082 9.370437 0.0000
INC/HHSIZE 0.401771 0.014340 28.01749 0.0000

Weighted Statistics

R-squared 0.989838  Mean dependent var 0.137000
Adjusted R-squared 0.989596  S.D. dependent var 0.083538
S.E. of regression 0.008521  Akaike info criterion -6.648174
Sum squared resid 0.003050  Schwarz criterion -6.567075
Log likelihood 148.2598  F-statistic 784.9795
Durbin-Watson stat 2.221397  Prob(F-statistic) 0.000000

Bang 2.4: Két qua hdi quy mo hinh tiéu dung véi dir liéu diéu tra tai Viét nam

Dé c6 mot hinh dung rd rang vé do tot ctia mo hinh, ta ding 40 quan sat du tién dé udc
luong md hinh. Sau d6 dung 4 quan sat cudi dé kiém tra d§ tot cua du bio(ex post
forecasting). Két qua dy bao cho 4 miu quan sat cudi cung trong dit liéu diéu tra 1a nhu sau:

Obs CONS CONSF

41 0.600000 0.638548
42 0.450000 0.438385
43 0.450000 0.478911
44 0.780000 0.798185

Bang 2.5: Két qua du bao
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O day, CONS la dir liéu thu thap duoc vé tiéu dung ciia mau quan sat, [trong Gng véi ky
hi¢uy, ,n=41,.,44.]; va CONSF la két qua dy bao tr moé hinh, [twong Ung voi ky hiéu

y,,n=41,.44.]1 Nhu da thiy, két qua du bao 1a kha phu hop véi dir liu thuc c6 dugc tir
diéu tra.

Trong muc tiép sau, chung ta s& danh gia do t6t ciia uc luong theo cac tiéu chudn thong
ke.
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