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CHUONG 3: HOI QUI PON BIEN

3.1 Ban chat thong ké ciia mo hinh hoi quy don bién

Phu’ong phap uéc luong LS, vé thyc chit, chi 1a v& mot dudng hdi quy di xuyén qua “dam
bui” dir liéu, sao cho tong binh phuong cac phan du [hay sai s6] ESS 1a nho nhat. Nhung
viéc do luong mang tinh thudn tiy dai s d6 chua c6 gi bao dam chic chin rang né s& cho

ra nhimng udc luong «, f t6t nhit cia cac tham sb tong thé «, B theo nhiing tiéu chuan xéac
dinh v& mat théng ké. Pé c6 thé nhitng danh gia cu thé hon vé d6 tdt cua udc luong, chung
ta can xem xét sau hon ban chat thong ké cua mo hinh hoi quy.

Dé dé hinh dung, chiing ta bit dau bang sy gia dinh phi thyuc rang, quan h¢ giita bién X va
Y [chang han nhu gitra thu nhép va ti€u dung] chi tuan theo quy luat xac dinh, va hoan toan
khong bi chi phéi boi cac yéu té ngau nhién. Khi d6, cac quan sat {x,y }" s& nam gon

trén mot dudng thang mo ta xu thé thyc cua tong thé:

Y=a+p-X

Khong co6 yéu to
ngau nhién tac dong
R*=1

v

Do thi 3.1a: quy luat xac dinh giita X va Y.

A A

Khi d6, viéc udc luong tré nén tam thuong, vitaluoncd a =a,f=f,va R* =1.
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Bay gio, chung ta cho phép cac yéu td ngau nhién tac dong 1én quan hé giita X,Y . Nhu da
néu, cac nhan t6 nay khién cho cac quan sat {x,,y,}", bi léch mot cach ngau nhién khoi
duong xu thé tong thé. Vi vay, thay vi nhin thdy mot duong xu thing tuyén tinh nhu trén
hinh 3.1a, ta chi nhin thay mot ddm bui dir li¢u bam xung quanh mdét xu thé nao d6 ma ta
muon udc luong.

v

Do thi 3.1b: Quan hé giita X va Y bi nhidu béi cac yéu t6 ngau nhién

Trén DO thi 3.1b, ta thay cac diém quan sat {x ,y Y, trudc day nam trén cing mot

n=1°
duong thang trén hinh 3.1a, nay bi “thdi bay” Ién thanh mot “dam bui” dir lieu, ma viéc

“chup anh” ching [tirc 1a di thu thép dir liéu], r01 vé mot dudng hoi quy chay xuyén qua
chung s& khong nhat thiét la trung véi quy luat tong thé (md ta boi gach chdm). Piéu nay

goi ¥ rang mdi uéc lugng ﬂ chiu su quy dinh béi tham s6 tong thé B, nhung bi lai di boi

céc bién ngiu nhién. [Tuong tu, ta c6 thé ndi nhu viy vé « ]. Vivay, A ciing 1a mot bién
ngau nhién. Van dé dit ra 13, vé trung binh ma noi [tic 13 sau rat nhiéu 1an chyp anh cac
dam bui dir liéu], liéu udc lugng B cob thé hién dang £ hay khong? Va liéu phuong phap
wdc lugng binh phuong cuc tiéu c6 1a hiéu qua nhat hay khong?

V& mit toan hoc, phuong phap binh phuong cyc tiéu cho ta wéc luong sau:
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N _ SXY _ Z(xn _)_C)(yn _y)
B = S, S, (3.1)
Hay cling vay,

[diéu nay 1a do zn (x, —X) )3 =0, nhu di chi ra & chuong 1, phan 6n tap].

(x, —x)

XX
sat {x,}" . Do vay, n6 khong chiu anh huéng boi cac yéu t6 ngdu nhién. Khi d6, cong thirc
(3.2) ¢6 thé viét lai nhu sau:

Trong (3.2), tadét ¢, = , va nhan xét réng, tham sb do chi phu thudc vao cac quan

B=2,c.,
=2 la+ fr, +e,]
= ach +ﬂ20nxn + ZCngn

Chung ta c6 thé dé dang chi ra rang, zn c,=0 va zn c,x, =1.Vado vay:

B=p+>ce, (3.3)

Phuong trinh (3.3) khing dinh nhan dinh truée day vé A 1a dung: Udc luong £ bi anh
huong boi cac yéu td ngau nhién g, , lam gia tri cuia nd khong trung khit vé1 S tong the.

Vavi vady, S ciing 1a mdt bién ngau nhién.

Chuing ta goi ,3 la wée lwgng khong chéch, néuE,B = /. Va goi n6 la wéc lwgng hiéu

qua nhit, néu sai s6 udc lugng Var,@’ = E(fS— ) 1a nho nhét trong 16p tit ca cac udc
luong tuyén tinh, khong chéch.
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Dé tra 11 xem ,5’ c6 phai 1a wéc lwong khong chéch va hidu qua hay khong, ta phai xét dén
ban chét théng ké ctia cac qua trinh ngiu nhién {&,}V, [ma ta da vi chiing nhu nhiing “con
gi6”, ngau nhién “thoi bay” cac quan sat khoi dudng xu thé xac dinh cua tong thé].

3.2 C4c yéu t6 ngiu nhién
Chung ta hiy néu lén gia dinh vé cac qua trinh ngéu nhién. Hay nhin vao db thi sau:

Hiém xay ra
Vare,= o

Ey|x=x)pccaceu-- )
E(|x=x)
Ey|x=x) x

Hay quan sat thay
Ee,=0

“v2 “n

Do thi 3.2: Quy luat phan phdi x4c suit ciia cac nhidu {g,}"

Nhu da nhan xét tir cac Do thi 3.1a va 3.1b, khi khong co cac tac dong ngiu nhién, hay
g, =0, cac quan sat {x,,y } nam ngay trén duong xu thé cua tong thé. Dudi tac dong
ctia yéu td ngau nhién, cic quan sat x,y v nam rai ra, nhung “bam” xung quanh duong
Xu‘thé’. R€’1~t hiém khi ¢6 quan sat bi “th6i” manh t6i ndi “bay” quéa xa so voi dudng xu thé.
Diéu d6 dan dén hai gia thiét sau:
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Al Eg, =0, v61 moi n. [Bui gilt liéu khong thé bay qua xa, ma bam xung quanh dudng
tong thé]
A2 Varg, = o, v6éi moi n. [PO tan xa cua dam bui dir lidu dugc thé hién bai do 16m cua

o’].

Chung ta ciing coi rang quy luat tic dong ctia “con gi6”, tic 1a phan bd xac suat cta yéu t6
ngau nhién &, 1a nhu nhau (identical), va theo phan bo chuan. Hon nita, cdc yéu t0 ngau
nhién d6 1a doc 13p (independent). Vi viy, két hop véi cac gia thiét A1 va A2, ta co:

iid
A3 ¢, ~ N(0,0%) véi moi n.

Cudi cung, ta coi ta coi x, 1a x4c dinh truéc. Tur gia thiét Al va dang md hinh

n

v, =a+ px, +¢,,diéu do bao ham rang:

n’

A4 E(y,|x,)=a+ px v&1 moi A

n?

Hai gia thiét cudi 13 quan trong nhét. A3 tom tit moi dic trung théng ké cta nhidu ngau
nhién, va A4 mo6 ta xu thé cua tong thé, ma ta udc lugng no6 theo phuong phap binh phuong
cuc tieu.

3.3 Nhirng diic trung thong ké ciia wéc lwong binh phwong cue tiéu
Béy gid ta c6 thé n6i dén tinh tot ctia cac udc luong theo céc tiéu chuan thong ké .

Tu phuong trinh (3.3), ta da co: B =[+ ché‘n . Bay gio, hay 4p dung toan tir ky vong
vao hai vé cta (3.3):

EB=E(B+ c,e,)
=p+ chEé‘n
=B

[0 day, ta sir dung gia thiét Al: Eg, =0].Ta di dén két luan rang, udc luong ,@ la khong
chéch:
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Ef=p (3.4)

Tiép theo, sir dung cong thic: Var(x) = Var(x — Ex) [xem chuong 1, phan 6n tap], va luu y
(3.3), (3.4), taco:

Var,@ = Var(&— £)
= Var(z c,E,)

Str dung gia thiét A3 vé tinh doc 1ap cua cac yéu té ngau nhién, cudi cung ta nhan duoc:

Var,ﬁ = z cVare,

26226‘3 , hay
2

Var p = g (3.5)
XX
(¢ ddy, ta sir dung cai diéula D c; =" (=0 | S;fX -1y

Pinh Ly Gauss - Markov: Phuong phap binh phuong cuc tiéu c6 sai sé uwéc luong, do

ludng boi Var B, 1a nho nhét trong 16p tit ca cac ude luong tuyén tinh va khong chéch.

Dinh ly Gauss-Markov 1a hét sirc quan trong. N6 néu lén rang, chung ta c6 duoc nhiing tinh
chat rat t6t cho udc lugng theo phuong phap binh phuong cuc tleu ma chi doi hoi ¢6 trung
binh bang zero, tinh ddc 1ap, va phuong sai giéng nhau cta cac yéu t6 ngau nhién — tirc 1a
gia thiét A3.

Chiing ta cling nén noéi thém 13, phuong trinh (3.5) ¢c6 mot y nghia thyc tién dang luu y. N6

noi ré‘mg sai sO cua uéc luong Var f sé nhé di, hay hi€u qua udc lugng s€ tang 1én, néu do
da dang ciia thong tin quan sat, do boi S, , ting 1én. Didu d6 bao ham rang, khi 1am nghién
cliu, ta khong ctr nhét thiét phai ting rat 1on s6 quan sat (sample size) N. Néu gia thiét vé
tinh tuyén tinh ctia dudng hoi quy la dung, thi viéc tdng do da dang cua thong tin quan sat,
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hay bién d¢ giao dong cua bién giai thich, S, = zn (x, — )_c)2 , 8€ lam cho udc luong c6 do

chinh xac cao hon. Hay xét cac vi du sau:

v

Do thi 3.3a: Udc luong c6 do chinh xac thap, do S ¢ 1ho.

Trén Do thi 3.3a, gid sir ta ¢6 s6 quan sat N rat 1én, nhung véi bién d6 giao dong S v hho.
Khi d6, chi can bo di mot quan sat nhu ung voi diém A théi, thi cling du lam céc hé s6 ude

luong {a, B} thay d6i rit manh [tir duong mau doé chuyén sang dudng t6 mau da cam].
Diéu d6 chimg t6 sai sé udc luong, do boi Var £, 13 16n. Ta s& xét ki hon van dé nay trong
chuong 7 vé da cdng tuyén (multicollinearity).

v

Do thi 3.3b: Udc luong c6 do chinh xac cao hon, tng v6i S w 16n hon.
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Trén D4 thi 3.3b, viéc loai bé di mot vai quan sat, nhu diém A, s& it 1am thay dbi cac hé sb
ude luong. Két qua uoc lugng ¢6 dd on dinh cao hon va chinh xac hon.

Tuy nhién, nhitng nhan xét trén chi dung, khi gia thuyét tuyén tinh cua duong hoi quy 1a
diang. Doi khi, gia tri rat 16n cua S, lai ham y rang gid thuyét tuyén tinh 1a dang nghi van:

v

Do thi 3.3c: Quy luat tong thé khong phai 1a tuyén tinh (giy nén S, 16n)

Db thi 3.3¢ thé hién rang, viéc hiéu sai vé ban chat kinh té da gay nén viéc ap dung sai mo
hinh hoi quy tuyen tinh. Nhitng sai 1am kiéu nhu vay dan dén yéu cau phai kiém dinh gia
thuyét thong ké vé tinh ¢6 ¥ nghia ctia cic tham s6 ctia mo hinh. D6 14 chu dé cua phan
3.4.2 clia chuong nay. Viéc st dung cac dang ham khac nhau (functional forms) dé mé ta

quy luét chi phéi cac dit liéu quan sat {x,,y,}Y, 1amot chu dé khéc nira, ma no ciing s&

n=l1

duogc dé cap trong chuong 6.
3.4 Kiém dinh gia thuyét thong ké
Pé ¢6 mau sic kinh té, ta hay xét van dé kiém dinh thong qua mot vi du cu thé.

Vi du 3.5: M6t cong ty bao hiém ¢ My mudn kinh doanh bao hiém nhén tho. Ho tién hanh
nghién ciru tiém nang cta thi truong sO tai. Ly luan kinh té da chi ra rfing, yéu cdu vé mua
bao hlem tang 1én cung v6i kha niang xay ra rui ro, voi quy md Ve ton that tai chinh khi rui
ro x4y ra, va voi tAm 1y ngai rui ro cta ca nhan. Ho nhdn dinh rang, gia dinh cang gidu co
nho kinh doanh, thi nguoi chii gia dinh cang chiu nhiéu stress. Tirc 13, nhitng nguoi 16 thudc
cang ngai rui ro gay nén bdi stress cho nguoi chu gia dinh, hon 1a tai nhirng gia dinh c6 thu
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nhap théap, it tham du vao kinh doanh. Vi vay, ban nghién ctru thi truong ciia cong ty bao
hiém nay d¢ xuat mo hinh sau:

INS = a + BINC

Trong d6, INS 14 gia tri hop dong bao hiém, dugc tra cho bén mua bao hiém, néu xéy ra rui
ro. Va INC la thu nhép. Ca hai bién lugng déu tinh bang nghin dollars. Dir liéu di€u tra va
ket qua udc luong dugce ghi lai trong cac bang dudi day

obs INSUR INC obs INSUR INC
1 90 25 11 230 57
2 165 40 12 262 72
3 220 60 13 570 140
4 145 30 14 100 23
5 114 29 15 210 55
6 175 41 16 243 58
7 145 37 17 335 87
8 192 46 18 299 72
9 395 105 19 305 80
10 339 81 20 205 48
Bang 3.1: S6 liéu diéu tra vé nhu ciu mua bao hiém
Lé Hong Nhat 9
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INSUR vs. INC
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Do thi 3.4: Nhu ciu mua bao hiém

Str dung eviews, chiing ta nhan duoc két qua hodi quy dudi day:

Dependent Variable: INSUR
Method: Least Squares
Date: 04/21/07 Time: 21:41
Sample: 1 20

Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.

C 6.854991 7.383473 0.928424 0.3655

INC 3.880186 0.112125 34.60601 0.0000

R-squared 0.985192 Mean dependent var 236.9500
Adjusted R-squared 0.984370 S.D. dependent var 114.8383
S.E. of regression 14.35730 Akaike info criterion 8.261033
Sum squared resid 3710.375 Schwarz criterion 8.360606
Log likelihood -80.61033  F-statistic 1197.576
Durbin-Watson stat 3.175965  Prob(F-statistic) 0.000000
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Bang 3.2: Két qua uéc luong cac tham sé ciia md hinh

Két qua woc lugng duge tom tat lai nhu sau:

INS = 6.85 +3.88INC (3.6)
(7.38) (0.11)

N =20, R* =0.98, ESS =3710

Vién dé tiép theo ciia cac nha hoach dinh chién lugc ciia cong ty 1a liéu ho c6 thé noi gi vé
sttc mua bao hiém tuwong tmg voi timg 16p thu nhap. Diéu d6 s& gitp cho cong ty ra quyét
dinh kinh doanh. Vi du, néu thu nhap gia dinh ting thém mot ngan dollars, thi chi cho bao
hiém sé& ting 1én trong khoang tir 3 ngan t6i 5 ngan dollars véi do tin cdy 1a bao nhiéu?
Nghia 14 cong ty can xac dinh duoc khoang tin cay cua £ tong thé.

3.4.1 Khoang tin cay

Chung ta s& st dung cac dic trung théng ké cua udc luong 4, ,B dé danh gia vé cac tinh
chat ctia tham s thyc (tong thé) a, 3.

Tu quan hé 3.3), S =L+ ché‘n , va gia thuyét A3 vé tinh phan b chuan cua cac yéu td
ngau nhién ¢, , ta da biét rang ,[;’ c¢6 phan bd chuan. Hon thé nita, tir cic danh gia vé trung

A

binh va phuwong sai cia f, ghi trong phuong trinh (3.4) va (3.5), ta c6 thé viét lai

) .
ring: £ ~ N(B,2—). Pidu d6 c6 nghia 13, sau khi chuin hoa, Z = BB N(O,]).

Pé cong thire ndy c6 ¥ nghia ung dung, ta thay thé o, boi e luong khong tréch cua no 1a

PER el = ! Ess. Kni d6, théng ké Z chuyén thanh théng ké
N-=-2" N-2

t= ﬂz_ﬂ = ﬂ_A’B ~t(N —2). Db thi phan bd cua théng ké ¢ , trong rit twong ty nhu
/Sw  se(B)

théng ké Z:
Lé Hong Nhat 11
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A‘{ ) L CI(1-4) . ﬁ‘( )

A

Po thi 3.5: Phan b6 ¢ = ﬂ_f ~t(N =2)
se(f)

Nhu d3 chi ra trén D6 thi 3.5, khoang tin ciy (Confidence interval) (1— 1) % cua thong ké

5

t =——— laving ma ¢ s€ roi vao khodng do véi xac suatla (1-A). Tuac la:

se(f)

A =

Probi-t, (N-2)< Ll ty, (N=2)} = (1-4).
’ se(/3)
Noi khac di, ta co:

Beipt se(b)t/y (N-2)}  véidotincay (1-1)% (3.7)

Ching han, trong vi du vé cong ty bao hiém (3.6), ta c6: S =3.88; se(8)=0.112. Luu ¥
rang 7,,,;[18]=2.101, d¢ tin cay 95% clia B tong thé la:

Be{3.88+0.112x2.101} (3.8)
3.4.2 Kiém dinh gia thuyét thong ké

Théng thudng, két qua wéc luong mé hinh (3.6) va danh gia d¢ tin cdy (3.8) s€ dugc dinh
kém trong ban bao cdo dua Ién cho ban giam doc cong ty dé ra quyét dinh vé chién lugc
kinh doanh. Tuy nhién, cong vi¢c nghién ctru thi truong khong chi dung lai tai d6. Chung ta

Lé Hong Nhat 12
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tiép tuc vi du bao hiém bang viéc ndi rang, ban giam dbc cong ty hop dé danh gia ban bao
cao nay. Sau day la nhirng ghi chép dugc tir cudc hop:

Nha quan 1y M1 néi rang, theo kinh nghiém ctia ong, thu nhap da duoc thé ché hoa qua cac
tai san tai chinh, nhu c6 phiéu, dia 6c, van van. Va anh hudéng cta thu nhap bang tién mat
to1 chi tiéu cho bao hiém nhan tho 1a rat yeu.

Thanh vién khac ctia ban giam ddc, nha quan 1y M2 lai cho rang, thu nhap bang tién c6 anh
hudng rat manh t6i nhu ciu mua bao hiém nhan tho. Kinh nghiém lam in cia 6ng cho thiy,
ctr 1000 dollars ting thém vé thu nhap sé& kéo theo gia tri goi bao hiém mua bai ho gia dinh
tang lén 5000 dollars.

Cubi clng, 6ng M3 néu lai rang, thu nhap béqg tién dung 1a c¢6 anh huong, nhung khong
manh t&i nhu vay. Ctr 1000 dollars tang thém vé thu nhap chi kéo theo nhu cau vé bao hiém
tang 1én 4000 dollars.

Véy ai trong s6 ho 1a dung? Va néu nhan dinh ctia nha quan 1y M1 dang, thi that 1a rat dang
tiéc. Vi vay, chiing ta can tién hanh kiém dinh lai nhitng nhan dinh nay.

Mot cach tong quat, ta tién hanh kiém dinh gia thiét thong ké nhu sau:
H,:B=p, vs. H :8#p,

Vi dy, theo nhan dinh ctia nha quan ly cong ty M1, ta co:
H,:=0 ws. H:+#0

Logic chung ctia vin dé kiém dinh gia thuyét 1a nhu sau: Néu nhu nhan dinh cua anh 1a
dang, thi nod phéi phu hgp véi phan 16n truong hop quan sat thay trén thuc té. Tuc 1a, gia tri

ﬂﬁo

se(ﬂ)
ta khong bac bo gia thuyét H,(hay ky hiéu bang tiéng Anh: DNRH,). Néu gia tri

t, = ﬁ—'ABO nam ngoai khodng tin cdy, tic la roi vao vung hiém quan sat thay trén thuc te,

se(f)
khi d6 ta bac bo H, (hay ky hiéu laRH ).

thong ké t,

phai roi vao khoang tin cdy, chang han 1a 95%. Trong truong hop do,

Lé Hong Nhat 13
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b A

% ¥
“RrH DNRH, RH
~4,(N -2) +H,(N - 2)

Po thi 3.6: Ving chap nhan va bac bo H 0

D6 thi 3.6 thé hién rang, chung ta s& bac bo (RH,), néu |z, |= p- ﬂ >t (N-2), va
2

se(f)

S

ching ta s& khong bac bo (DNRH ), néu Latipy y (N-2).

A =

se(f5)

Trong vi du néu trén, ddi v6i nhan dinh cta nha quan Iy M1, ta tién hanh kiém dinh nhu
sau.

3.88

| 73462 201 =144[18]

|t0 |:‘

Nhu vay, dua trén két qua kiém dinh, ta c6 thé bac bé manh mé gia dinh ciia nha quéan 1y
MI. Bay gio ching ta hdy thtr tu kiém dinh xem nhan dinh cia cac nha quan ly M2 va M3
c6 dung khong.

Cudi cung, dé cho tién str dung, trong cac software tmg dung nhu eviews, ngudi ta thudng
cho biét gia tri p-value, dugc dinh nghia nhu sau:

P —value = Prob{|t(N —-2)[2|t, |)
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/2-
~  RH, DNRH, RH,

Do thi 3.7: biéu dién cua p-value

Vi viy, ching ta s& bac bo gia thuyét (RH,), néu: p —value < A, [nhu chi ra trén do thi
3.7]. Va chiing ta s& khong bac bo gia thuyét d6 (DNRH,), néu p —value > A .
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