TAP CHI KHOA HOC — 3-1987

KHAI NIEM .e.9 — DAY BU

Lé Ngoc Buong

Trong Iy thuy&t théng k¢, khi nghién cau tinh chit duy nhdl clia uéc lwgng
khong chéch ¢6 pheong sai bé nhit, cac nha thong ké boc da dura ra mét khai
niem quan trong goi la thong ké day «4. Theo dinh nghia thi mét ho c4c phan
hd xac xudt P = (Pg, 8 € 9) trong d6 O 14 khong gian tham s8 duoc goi 14 day
dinéu nhr tir ddng thee

Egp=0V0oeco
Thi suy ra

P -0 (P=hkm
¢ div ¢ la ham P — khi tich va khéng phu thude 0 con loan iy I'g la toén tir Iy
k¥ vong theo pban b Pg.

Cang theo dinh nghia thithong ké T (x) duge goi Ia thdng ké day dd n&u ho
cac phar b6 xdc sufit cdm sinh bdi T la mot ho day dd.

Trong th:rc t& nhirng ho phin b8 xac sudt ddy dui khong phai la phd bié&n.
Dudi day, chang toi s& m& rong khai nidm thong k& ddy d radangthdng ké (G,
€.3) — diy da vA xét mot 88 vi du cu the @8 mong dap irng phidn nao vide xir
dung khaini¢gm div 40 mot cach rong rdi hon trong ITnh vye xde sudt thisng ke.

Dinh nghia 1: Gia sit w 13 khong gian cac d3i twong nghién ciru, A Ja 6—
truong Boren trén 2 ¢én P = [(PO. 0 H)[ Ia ko cidc do do xdc sudt cho treén
(e, A), lrong do O 1A khdong gian tham s3, Khidé bé ba (e, A, P) durge goi la mot
clutroc thdong keé.

binh nghia 2: Cho (2, A, P) 1A métedu trie thdng ké. G 1a mét 10p con cac
ham A — do dwge va > — kha tich, Cdu true (o, A, P) dwge goila (G, e, 8) —
diy di n&u tir bt ddngthire:

Fegol < € ygeE®
Trong dé: ¢ < G thi suy ra
fpj << 8 (P —=h.k.n)

Néu G bao gdmidtei cacham A — do duoe va P - khi tich thi ta noi rdng
ciu triac thdng ké (e, A, P) 1A (=, 8) — day du.

N&u G bao gom til cache ham A — do dwoc, P — kha tich vaA gigi noi thitx
néi cAu trac théng ké (e, A, P)1a (= . 3) — daydd gidi ndi.

Dinh nghta 3: Cho (e, A, ) 1A moét cdu trac th6ng ko.
G la mot Iop con cdc ham A — do dirge vA P — khé tich ndo 46 Théng k T
anh xa tir (. A, Pyvao (Y, B, PT) dwoc goi la (G, €.8) — ddy di néu cfu true
thing ké (' U-4(B), P) la ((i, & 8) -- diiy da,



B3 &¢ 1: Cho g(t) 1A ham lic trung ¢ dang:
+oo
g () = [ f(1)eit*dx
trong 46 f(x)1a ham do dugc thif (x) 1a ham mat doé.

: +oo
Chitng minh: Vi g(1) 14 ham dac trung nén J (odx=1

X
tacé F(— =)=0 va F(4o0)=1

Hon nita teo
g() = [ edl (x)
Ham F(x) 12 ham lién tyc frén R’

M:it khae, vi g (t) la ham dac frung nén cO t8n tai mét ham phan phdi
F (x) sao cho

(1

too -
g(t) = { e dF(x)

- — — (2)
Ham F (x)1a khong giim, lién tye phai va I (—=)=0. F (+«)=1

T (1) va (2) ta thiy g(t) ddng thei 1a phep bin ddi Fouricer cia ham F(x) va
F(x) nénta co F(x) = F(x) Vx < ¢ () trong d6 c(F) 18 tap hop tat cA cic diém
lién tuc cia ham F(x)
_ T tinh chit A& néu ra & trén cta hai him F(x) va F(x) ta ¢6 F(x; =
F (x)V x. VAy f (x) chinh 12 ham mit 49

B3 4 2: Cho ho mil 2k tham +3 1= (%,,... ik, Oy.... Ok) trong dé

—o0, < B < +oo, 076;<T 1 i=1,2, ..,k
v6i ham mat 49 cho bai

k ' k \

. [ 2
f(x,m) = bh(x)exp{ Y nilix— ) ‘FU; (x + v(n)$
i=1 =t = )

k ,
Gia thiét thém rdng ham E U,(x) la ham ting thye sy, kha vi theo x, nhan
i=1
moi gi4 trj trém R!. Khi do tur bit ding thwro
0 Eng < 4o Vn
Suy ra
- 0<¢ (P - h.k. n)

Chirng minh: Gid s ¢ (x) 14 ham bit ky thoa min didu kién
O<LEN? << 4o V1

=i

k
bat cp(x)—(p(x)expé -—;~ EUiz(x)



0.y 0, 1,...1)

Ve = k 1An k lan
+ o
T V-i 7 -0 la suy ra J‘ ¢ (x) b(x)ds -0 (1)
?
-9 r) ey s |
bat 65 = - 0 =26 ta céO<6i< + oo
1-6,

vVa tir Enge > 0 V7 ta suy ra:
+ oo k

- 0, U, (x))?
f f(x) h(x)exp gE ( fu 2 dx >0 (2)
Soo i—1 26 ;
Xét truéng hop thae nhat . f Tf'(r) hix)dx == 0
Ba t =1 == J Tr(x) h (x) dx
P48, 6) = Kio K o (p(:;) h(x) exp { ( ( L E
(i) 116, i=i
=1
U B k
Ta c6 [ (v O D[a =1 V@, T
Yo e =]
Tk lan
Vay (8, 5) chinh 11 LAm mat d§ xac suflt ¢’a cac bi&n (0, ....,0,) va tham 88 la
(’5', e ’(;:). Fir dé ham ddic trung (wong tng voi ¢ (8, 6.)' dugce cho béi:
= + oo + oo k — k
C(_’ “l prar 'k) = f . ,J'Cxp :lz 0"1 i ‘P(B, 6 1—1 dei =
o oo jmm1 je=1
[k ton k
= ceoxp {w < E T’ij“ 1: ; : ' T (x) h(x) exp {IE ty U,(x)j dx
- j=1 it jol

Bic bict Iy t; ==, = ... =1 =t thi

—~ ‘ 12 E TE { k
Lo (t,..l.()::()cx;rim e E f (x) h(x) OkpillE!U;(l)§
' Jm\ L= ]—
12 K
Vi ham Eb (oo )y Lén tuc tai t =0 vavi ham '\xp[-— —Q—E 61,2] lién tuc tai
i~

l = 0 nen ‘a cod



s k
f (x) h(x)exp [u \2 U, (x)] dx ciing lién tyc tai t = 0

lim LE (L., 1)
k 2 +oom k

dods Y6, » 0 = CJ' g () hx)yexp it Y U (x) ] dx
j=1 —e° j=

la ham déc trung.

K
Ppit U (x) = 2 U; (x). T gia thiét ¢6 U'(x) >0 va nhu vay
j=1 .

¢ 77 e aph ey e 0
U (x)

la ham dic trung. Theo bd d& 1ta co
1

L & (U(x) b (U~ (n) la bam mat do. Viy
U’ (x)

@ (U-1 x)h(U-1(x)) >0 Vx
T o’y ¢ (x) >0 Vx =) ¢x)_>0 Vxirik trén tap d€m dug:

+ oo

Trudng hgp2: [ ¢ ¢ (X)h (x)dx = 0

Ta 14y dly @, (x) thda man :
1. lim ¢, (x) = ¢ (%) Vx

N—» oo
teo k a2
2. J. o (x) h (x)exp!—%z(u’(xlz 61) dx>0 V, >N
Lo y=1 26j

C6 b2 chi ra md! diy cy the vi dy nhu ta ldy ddy en — 0 va ham g(x) sao

+oo
cho [ h(x) g(x) dx << + = khi dé lay

9n(5) =0 (x) + € g(X)

Theo chirng minh trén thi @, (x) - 0 V, > N, Vx

Vay z:6‘():) > 0Vx =) o(x) >0 Vx tru trén top dém duoc.
B8 d2 3: Cho ho ¢ — mii 2k tham s6 1 = (&,., &k, 61y 6))
Trong d6 —oo < [j <7 4o, 0<T0; < i=1, 2.,k
Vé&i hdm mat do cho boi :

: L Ui
f(x, ) =h(x) expgz LUy (x) — ) P (ﬂ)%-\V(X.’H)

trong do fw(x,m)—=1]<(€) VI m)

4



k
(14 thi&t thém ring ham 2‘.1 U; (x) 1a ham téng thuwe sir, khd vi theo x va
l—

nhan moet gia trj trén R Khi d6 to bdt d&ng thue Ene>0Vyva || <M
yu i b
2Me

1-8

¢ (x) > — yx {rirtrén tdp d€m duoc

{lieng minh :

_ k E U’f (x) _
Bat [ (x.m) = h(x) exp E & Ui(x) - E — t v(n);
i=1 i=1 26,
- , too —
trovg s v (m) duge xac dinh sao cho [ f(x, n)dx = 1
D ling kidm tra ring: VM=V M o 1:; ,
fe;(ﬂ)~v(ﬂ) __1|<-...£-~
'Y | —g
I 400 » . —&Me . .
Valiy g = Iw () fF(x.n) dx > e trong dé ¢(x) la ham sao cho Eq 90
Vay itico b8 d¢ 11a c6 :
- 2Me :
P (X) » — o VX trir trén tip d€m duoec.
—€

Dinlvly 1: Cho ho mit 2k tham 88 1 = (.., . 64,0 6,)

Pooagdi —en <CE <D +00,0<C6; << 1, i=1,2..k, véiham mat do cho béi
k k.‘ U? (x)
fix, 7) = h (x) exp 3 E 5 U (x) — L e 4+ v
= T2 {
‘ K
Gid "hift thém rdng tam Y U, (x) 1A tang thue s, kha vi theo x vA nban
=1

moi gid (ry trén dwdng thiing thie, Khi d6 th8ng ké
T(x) = (Uy(v), Uy(x),.... U, (x))
la (g, ¢) — day du v&ig > 0 bit ky
Chirng minh : (:id st ¢ (x) 1a ham b4t ky ma
. [Eqolsle yn

Kbi d6  Eq (0 4+6) >0 Vo VA Ey(o—e) < 0 yy
Ap dung b8 dé Itaco e+ P >0 (P.h.k.u)va € ¢ >0 (P h.kn)

Vay "ep(x) I e (P.h.k n)

Binh ly 2: Cho ho e -~ mii 2k tham $6 N = (Epoes Ego Opovs Op)
tror ¢ do —o0 <&, T 4oe, 06,1, i = 1,20 K voéi ham méat dé

2



che bdi :

; k : kLY (1)
fax.m=h@exp } |LU;x)— } : + v} W(x.m)
.| i=-1 267

trong 4é
| W(x. m)— 1] e v(X. M)

Gid thiét thém ring bam > U, (x) |4 ham tang thuc su, kba vi theo x va
i=

nbdn mei gid tritrén R\ Khi 46 n&u goi Gygla lop tat chchc bam ¢ (x) do droc

thda min
le(x) | <C M yx
thi th8ng ké
T(x) = (Uy(x), Us(x)... Lyx(3))
2Lt ) - aiy ai

1—c¢

la (GM, e,
Chteng minh : Tixr b&t d8ng thicc | Eq ¢ | <<e vy

tasuyra Eq(ce +¢) >0 vq va By e — ) 20 0 wq
Vilg(x) | <M yx nén leg(x) + € 1< M+eva | e-Px)| < M+e
Vi4y theo bd d& 3 ta cé:

A S
?(x)+€ > — 2(M + 8 e
l1-¢
£ _¢(x)> — 2(M +¢e)e
1—¢
vay | o) | & 2‘M1 t_gi (P. h. k. n)
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Jle Hrok BHOHT.
(G, €, ), ITOJIHAH CTATHUCTHKA

B 5TOM cT4The MH Jaai onpe eiehne (4, €, 8) — n0AHOIH CTATHCTHKYE § 10~
Ka3a/H, YTO COBOKYMHOCTH 3KCLUOHEHINEIBHEX QyHKUHA, NIOTHOCTH KOTOPHX
HMEIOT caepylomue GopMu:

(xem trarg 24)



