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Mo ta dix liéu
Trong cdc bai gidng truc va cdc bai tp ching ta di xem cdc do thi phan phdi tAn suit clia cdc
bié&n riéng biét. C4c phan phdi tin suit nhu vay goi 1a biéu do tin suit.
Né&u ta nghi d&€n mot phan phoi xdc suit hodc do thi cda ham pdf 1a dai dién phan phdi tdng thé,
ta c6 thé nghi d&€n biéu do tan suit dua vio mot mau clia tong thé d6 va xem d6 1a mot cich dé
“wdc lugng” ham phan ph6i ma ching ta quan tam.
Biéu d6 tan suit 1a cach biéu dién tryc quan rat t6t cho phan phdi clia mot bi€n, nhung biéu do
dang nay khong dé t6m tit bing mot cAu ngin gon, va chiing khong thé st dung truc ti€p trong
céc tinh todn thong ké.
Céc phan phdi va cdac ham pdf c6 thé dugc biéu dién bing cdc cong thifc todn hoc: mot phan
phdi dudc mo td mot cdch day dii qua dang ham s& va tap hop cdc tham sd clia né (trong nhiéu
trudng hgp, chi cAn mot hodc hai tham s6 1a dd). Thong thudng, ching ta quan tAm dén viéc udc

lugng cdc tham s6 chua bi€t cho phin phoi clia mot tdng thé nao do.

Né&u chiing ta nghi vé sy biéu hién ctia mdt biéu do tan suit, thi biéu do nay c6 thé duge mo t3
qua bon tinh chat sau:

--- Xu huéng trung tim 1a vi tri “giita” ctia phan phoi.

--- Miic d6 phan tdn 12 khodng cdch tif mot quan sdt dién hinh dén vi tri “giita”.

- dd troi (skewness), 12 mitc do khong ddi xtiing ctia biéu do tin suat.

--- dd nhon (kurtosis), 12 do phdng hay nhon ctia phan phdi so v6i phan phdi chuin.

Xu huéng trung tam

Trung binh (ctia téng thé va ctia miu)

Trung binh t6ng thé: Ly = E[X]

Trung binh miu: X =

Trung vi (cda tong thé va clia mau)

Trung vi tong thé:
Vi bién ngiu nhién lién tuc X, néu P(X <M, ) = 0.50 thi Md la s& trung vi.

Trung vi miu:
Néu s6 phan ti ciia mau 13 s6 18 thi s6 trung vi 12 gid tri “§ gitta” cda mau.
p gvilag 1 g
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Néu s6 phan tf clia miu 1a s6 chdn thi s6 trung vi 1a trung binh cdng cla hai gid tri “&

gifta” cia mau.

Do phin tan
Phuong sai (clia tdng thé va clia miu)

Phuong sai tdng thé: o} = E[(X-MX )& J

=\2
(Xl - X )
Phuong sai miu: sy = 2
n-1
C =\2
(Xl - X )
hoic: 6y ==
n
Do 1éch chuin (cla tdng thé va clia miu)
Do léch chuin tng thé: Gy = 4Ox
Do léch chuin miu: Sy = \/Sk
. o [2
hodc: Gy = 4/0%
Tinh khong déi xitng
Do troi (cla tdng thé va clia miu)
3
s R R X -
Do troi tdng thé: E (ﬁj
c

—\3
_ 0 (x -X
D6 trdi mau: sle(X' j

Luu y: v&i phan phdi chudn, hé s6 ctia do trdi bing khong.
D6 nhon (hay do phﬁng)

Do nhon (clia tdng thé va clia miu)
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X. 4
Do nhon tdng thé: E (ﬁj
c
1 x)'
Do nhon miu: — (Xi _ J
ns\ 6

Luu y: v&i phan phdi chuidn, hé s6 dd nhon 1a 3. Néu d6 nhon 16n hon 3 thi phan phdi nay 1a
nhon (leptokurtic): gdy v6i cdc dudi dai. Néu dd nhon nhé hon 3 thi phan ph6i 1a phéng
(platykurtic): it nhon véi cdc dudi ngin.

Théong ké Jarque-Bera

Chiing ta thudng quan tim dén viéc kiém tra xem c6 phai cdc gid tri cia mot bi€n ngiu nhién
nao dé dugc 1ay tit mot phan phdi chuin hay khong. N&u ding nhu thé thi ta mong ddi 1a hé s6
dd troi sé bing 0 va hé s6 do nhon bing 3. Thong ké Jarque-Bera tinh do sai biét ctia cdc gid tri
trong mot miu ndo dé so vdi ky vong clia ching ta nhu sau:

JB = (n—'l)(sz + @)

6

Né&u dit liéu clia chiing ta tudn theo phan phdi chuén thi gid tri thong ké nay sé& gan bing 0; néu
dit liéu bi tréi hodc c6 @6 nhon khac véi d6 nhon ctia phan phdi chuén thi gia tri thong ké nay sé&
12 mdt con sd 16n.

Chiing ta s& s6m thdo luan chinh thic vé dd “16n” cla thong ké nay.

Modi quan hé tuyé&n tinh giita cac bién
H¢ s6 tuong quan
Céch day hai ngay chiing ta da dinh nghia hé s tuong quan:

5 - COV(X,Y)

OxOy
Hé s6 tuong quan cda miu dugc tinh nhu sau cho céc cdp quan sat c6 thit ty:

Sxy 4 1
r=— vOi Sxy = o)

(Xi -i)(yi '?)

M=

n-1

i=1

Luu ¥ ring mdi dic trung do ludng dugc thdo ludn & trén 12 mot gid tri vo huéng ma né c6 thé
dugc tinh todn va st dung trong cdc phép tinh sau nay.
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Bi€u d6 phan tin

Hay so sanh hai biéu d6 phan tdn sau:
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Cip bién s6 nao c6 mdi quan hé “manh” hon?

Hé s6 tuong quan giita X va Y cho cdc chd&m xanh 1a 0.9978.
Hé s6 tuong quan giita X va Y cho cdc chdm dé 1a 0.9848.

Luu ¥ riing ca hai hé s6 tuong quan déu duong, cho thiy ring do doc cia dudng thing la duong;
néu hé s6 tuong quan 1a Am thi cdc dudng thdng s& ddc xudng.

Do ddc ciia dudng xanh 12 0.10
Do doc cia dudng db 1a 0.25.

Néu hé sd tuong quan bing 1.0 hodc —1.0 thi diéu nay cho chiing ta biét riing cdc quan sét sé&
nim chinh xdc trén mot dudngthdng, nhung khong cho ta biét thong tin gi vé do doc clia dudng

théng.

DPé c6 dugc thong tin vé d6 doc clia dudng thing, chiing ta phai st dung phan tich hdi quy.

Hoi quy 12 mot cdch mo ta dir liéu

Chiing ta thudng nhin mot do thi phan tdn va mudn vé mot dudng thing “tot nhat” ma dudng
thdng nay “thich hop” véi dif liéu. Piéu nay c6 thé thuc hién mot cich dé dang trong EViews.
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Dau tién, hidy chon mdt bi€n s6 ma ban mudn thé hién trén truc hoanh, nhap chuot dé 1am ddnh
d4u bién s6. Sau d6, chon bi€n ma ban mudn thé hién trén truc tung bing cich giit phim CTRL
roi nhap chudt vao vi tri bi€n nay.

Khi c4 hai bié€n quan tdm di dugc ddnh dau, nhap chudt kép 1én viing d6 va chon Open Group.
Sau d6 nhap View / Graph / Scatter / Scatter With Regression roi quan sat k&t qua.

Uéc lugng

Céc nha kinh t€ stt dung kinh t€ lugng dé u6c lugng cdc tham s& cho cdc mdi quan hé tuyén tinh
gitta cdc bi€n. Cdc tham s6 nay thudng tuong ng vdi cac khdi niém kinh t€ nhu hé s6 co din
clia cAu, xu huéng tiéu ding bién, ning suit bién cla lao dong, suat sinh 1gi theo quy md, v.v.

Mot udc lugng (estimator) 13 mot tri thong ké ctia miu dugc ding dé uc lugng mot tham s6
chua biét.

Dé€ c6 thé tin tudng vao cdc udc lugng cla ching ta va dé phdt trién cdc kiém dinh gia thiét vé
cdc tham sd quan tdm, ching ta can thiét 1ap cdc tinh chat clia u6c lugng.

Udc lugng “t6t” c6 nhitng tinh chat gi?

Khong chéch: E[tham s6] = gi4 tri thuc cda tham s6 chua biét
N6i theo ngdn ngit ddi thudng, tinh khong chéch tuong tng véi su ding
ddn (accuracy).

Hiéu qua: VAR[tham s8] nhd hon phuong sai ciia bat ky udc lugng khong chéch
nao khac.
N6i theo ngdn nglr doi thudng, tinh hiéu qué tudng ng v4i sy chinh xdc
(precise).

Phan phdi x4c suit da biét: D& c6 thé phat biu vé xdc suit cda mot uc lugng hay vé cac gid tri

c6 thé c6 clia mot tham s6 chua biét, hay dé kiém dinh gi thi€t vé mot tham s6 chua biét, ta can

bié€t phan phdi xdc sudt cla udc lugng.

Tinh nhat qudn: Trong nhitng trudng hgp khé tim dugc phan phdi chinh xdc clia miu, xdc dinh

tinh nhat quén lai d&€ hon. Nhit qudn 12 mot tinh chat clia mau 16n, dugc dinh nghia nhu sau:

Goi 6 12 udc lugng cia tham s6 chua biét 6. Néu

lim, ., P(|0-0/<¢) =1

thi ta néi ring u6c lugng do c6 tinh nhat quan.

bieu nay thudng dudc viét 12 “gidi han xdc sudt™  plim, ,, 0 =0
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R4t may 1a trong hau hét cdc trudng hgp ma ching ta quan tdm, ching ta khong can phai lo tim
gi6i han ctia biéu thifc x4c suat . Piéu kién dd dé c6 tinh nhat quan 1a cd dd chéch va phuong
sai déu ti€n vé khong khi ¢ miu ting 1én vd cuc.

Chon mau ngau nhién

Trong hau hét moi cong viéc, ching ta c6 ging chon cdc miu ngiu nhién. Tha tuc chon mau
ngiu nhién don gidn doi héi tit cd moi két hgp clia cdc phan tf cia miu déu c6 khd niing x4y ra
nhu nhau. C4c phan t cda mot miu ngiu nhién don gidn 1a doc 1ap thong ké. Chiing ta coi mdi
phan t ctia mAu 1a mot bi€n ngiu nhién, bdi vi trude khi chon nglu nhién, k&t quéa cda mdi [an
18y mAu la chua biét.

V& trung binh, cdc miu ngiu nhién 12 “dai dién” cda cdc tdng thé ma tir tong thé d6 cdc miu
ngiu nhién nay dudc 14y ra. Hon nita, viéc chon miu ngiu nhién c¢6 mdt 1gi thé€ vé k§ thuiat ma
cdc anh chi dd ching minh trong Bai tap 2, d6 1a: phuong sai cla tdng cdc bién ngiu nhién doc
lap thdng ké bing tdng clia cdc phuong sai clia ching. Piéu nay gitip cho viéc tinh phuong sai
clia nhiéu tri thong ké tré nén don gidn.

Phan phdi chon méu

Gid st ¢c6 mot bi€n ngiu nhién X tuan theo mot phan phdi xdc sudt chua biét, va ching ta quan
tam dén viéc udc lugng gid tri trung binh p cla phan phdi doé.

Truc gidc méach bdo chiing ta hiy ding s& trung binh X ctia miu dé wéc lugng sd trung binh p

ma ching ta chua biét.
Phan ph6i chon miu cda trung binh miu X 1a gi?

Trudc khi bit dau, can xét xem ching ta mudn néi gi khi dé cap dén néi “phan phdi chon miu”
Sinh vién thudng bi ket & diém nay, vi ho cho ring chi c6 mot gia tri cd dinh ca X, va gid tri
nay chi phu thudc vio miu da thuc sy dudc 1dy ra.

C6 hai cdch nghi vé diéu nay. C4 hai doi hdi ban phai coi X 1a mot bi€n ngiu nhién.

Diu tién, hay gid st 1a trude khi 14y miu, ban liét ké tat cd cdc miu c6 thé dudc 13y, roi tinh xéc
suat clia chiing. V6i mdi mau, tinh mot gid tri cu thé X, va xdc suét cla gid tri trung binh mau
nay bing véi xdc sudt chon ra miu tinh ra gid tri trung binh mau d6. Liét ké moi gid tri ¢6 thé c6

clia X va xdc sudt clia chiing (hodc 1a mat do xdc suat cia X ) sé& tao nén phan phdi chon miu
mong muon.

Céch nghi thit hai vé van dé nay dudc goi 1a “18y mau vo han ¢ y thic”. Néi cdch khdc, hiy
tudng tugng mot thi nghiém trong d6 nha nghién ctu chon mot miu c6 s6 quan sdt mong mudn,
roi tinh gid tri cia X cho miu d6; roi chon mot miu khic véi s6 quan sit mong mudn va tinh
gid tri X I4n thd hai; v.v. Nha nghién cifu ti€p tuc qud trinh nay véi mot s6 mau vo tan, roi xay
dung phan phdi chon miu bing mot bi€u do tin suit tuong ddi.
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Y tudng chinh & day 1a c6 thé c6 nhiéu gi4 tri ciia X tng vdi cdc x4c suit khac nhau. Phan phéi
chon miu ctia X 1a phan phdi x4c sudt ciia bi€n ngiu nhién X.

Bai tp 4 s& cung cAp mdt s& kinh nghiém minh hoa y tudng nay.
Phan phéi chon miu ciia trung binh miu

Trong cdu 2 cla bai tp 3, cdc ban da ching minh ring E[X] =M

2
—1 o©
. va VAR[X] = 2.
n
V6i cdc két qué nay, dé dang thiy ring trung binh mAu c6 tinh chat khong chéch va nhat quan.
Trung binh miu con ¢6 tinh chdt hiéu qud: nghia 1a khong c6 mot udc lugng khong chéch nao
khdc clia tdng thé c6 thé tao ra phuong sai nhd hon.

D& hoan tat viéc tim ra phan phdi chon méu cho trung binh mau, ching ta chi can bi€t dang ham
s0 cta phan phdi. C6 ba trudng hdp sau day:

1. Pinh 1y dugc néu trong ciu 1 cla bai tip 3 dd ching minh ring mot két hgp tuyén tinh cda
cdc bién ngiu nhién c6 phan phdi chuin thi két hgp nay cling ¢6 phan phdi chudn. N&u téng thé
ma tif d6 cdc phan ti trong miu ngiu nhién cla ching ta dugc 14y ra c6 phan phdi chuin thi
ching ta s€ c6:
J— L. (e)
X~N(|.tx,c52§) v6i o2 X

X

n

2. Dinh ly Gi6i han Trung tAm phat biéu ring v6i mdt s6 diéu kién khong chiit ché nhat dinh,
khi qui m6 mau ting 1én thi phan phdi chon miu clia trung binh mau s& ti€n dén phan phoi
chuin. Luat s& 16n cho ring khi ¢cd miu ting 1én thi trung binh clia miu s& gan bing véi
trung binh tdng thé, nhung Lut s& 16n lai khong cho ching ta k&t qua phan phoi.

Can than trong khi 4p dung Pinh 1y Gidi han Trung tdim. N&u ban xem xét phuong sai clia trung
binh mAu, ban s& nhan thdy ngay ring né ti€n vé khong khi ¢& miu ting 1én. Cdc phan phdi c6
phuong sai biing khdng dugc goi la cdc phan phoi cd biét (degenerate distributions). P& tranh sy
cd biét, phan phdi chon miu clia trung binh miu trong trudng hgp miu 16n dugc phat bi€u nhu
sau:

Vn(X-py)

Ox

~ N(0,1)
Trén thyc t&, chiing ta chi don gidn néi ring X dugc phan phdi xdp xi nhu
X~ N(uX , G% )
3. N&u c¢d miu nhé va phan phdi clia tdng thé khong 1a phan phdi chuin, nhung néu biét phan
phéi cia tdng thé thi chiing ta c6 thé tim dugce phan phdi chon miu chinh xdc cia X . Tuy nhién,

néu phan phdi clia tdng thé khong phdi 12 phian phdi chuin, va cling chua duge biét thi phan
phdi chon miu clia X ciing chua dugc x4c dinh.
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Mot cau héi rd rét 12 “khi ndo thi ¢d miu dugc coi 1a di 16n dé sy xAp xi vdi phan phdi chuin
dudc coi 1a ddng tin cay?” Van dé nay sé dudc nghién citu trong Bai tip 4.
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