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« FXWEEES (Neyman BEE25)
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— Bkl
« E1:{E{tmEFE250hall L, f; = 4/4.
« 22 {E{tEF&250hakRiiE, f, = 6/65.
— BlemHik2
« E1:{E{tmEFE250hall L, f; = 4/4.
- [Z2:{E{TEF&100hall L 250hakiE, f, = 3/10.
3 {E{tHEFE100haRiiE, f3 = 3/55.
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« E1:{E{tmEFE250hall L, f; = 2/4.
* [Z2:{E{TEF&100hall L 250hakiE, f, = 2/10.
« B3 {E{tEFE100haRE, fz = 6/55.
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— 2 alb—a v DENSETELT= Deff
e R1:3aL—avIZHITHDeffDIE

Mtk | SRS | MKl | M2 | b3

Deff 1.00 0.45 0.13 0.09
— 2 2alb—2ar TRIEAMRMIZ o1
- BERBICHEITHONEE y DO HHARELEATLS,

—ERANM SLDAFBIZAET HHMEBEMIERIZEEND
MEMT, (SRSIZE TR ZREHDENKELEET S,

» BLIH ISR B EBIF DI RHKEL,
s HEMREH y LAAEOBEONHBERNH S,
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e Between variation and Within variation
— (N — 1)52 1ZN  (Vhi — W*

Nh
=S (O ) + G — Y
h=1 =1

=zh=1{Nh(ﬂh w?* + zi\’ Vhi — Hh)z}

H
=D {Mamn =0 + (N = DS

= Beteween Variation + Within Variation
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— Use the following approximation.

N N-1 N-1"
— Then the population variance is written as
* S%2 = Yy Wy(up — 2 + Xioy WiSi
— Thus the variance of the sample mean under SRS
is approximated by

. V(fs}gs) = V(¥srs)
~ T{Zﬁﬂ Wi (up, — )* + er{=1 Wthzz}-
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— The variance of the population estimator under
stratified sampling is

. SZ
* V(i) = oy WE 2 (1~ ).

— The design effect of [i; is given by

2
H 2S5
yi Whn—’;u—m

%{Zlff:l Wh(un—w)2+3H_, wisE}

* Deff =
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— With proportional allocation,
*ny = Whn X Nh'

« Deff =~ Sh=1 WnSh __wv
Yhe1 Wh(Un—1)?+X5—1 WrSE  BV+WV
— unless u, = uforall h.
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. 1—f 1
¢ V(.Uratio) ~ X

— <t p = —“y 2

. 1-f
¢ V(.uratio) — Szatlo

1

_ G2 — Ox)2. D =
— 1=1=L. Sratio = EZiESample(yi _ pxi) P =

||u1‘|]]

METDHEELGE

2 — 1_f52

N1 1()’ i = ratio

n

— TRIDHEE @E-iﬁ-n,\%d) )

A



LLEE =
ERRE (D HOREEOD

1-f a2
J S‘I‘ath

— BB DIERE%$70.95D1E 8 X ]

-f &
* fratio T 1. 96J ratlo

I'I

r A 1R)

4V
)'mlur

7 & &t OISR H0.95D SRS

* Tratio T 1. 96NJ ratio




/111

.

ab—
_E % S
« ZIXEEELTWSEE

LEHETE £

>l

—~ HEEXR

 THHETH]

— 1R H

* SRS

2 fo1) 5

L 15 1FURF

-
(-

Ll
|

~ HEE A
- LLHERE

Am
S
Tt

li

X BT A




LLEE =

—-HHEEDOR
- EREIEBI LB EIERIEEICS
— ?ﬁﬂj}%%ﬂkiﬂ‘%%a&&@ttﬁﬂFa'sal{??ﬁ\ﬁﬁl,\t
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— A Taylor series expansion around (,uy, ,ux) yields

Ly by (1 _ Ky y_ﬂy)
Hratio = T Hx = Hyx (Iix t (ux ﬂazc) (f — Hx >
= Hy T {(3_’ _.“y) —-px _.Ux)} =ty + (¥ — pX),
— up to the first order term.
— The expectation of f,4ti0

° E(ﬁratio) =~ 0.
— Note that E(y) = p,, E(X) = iy, p = Uy /iy
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— The variance of {4,
* V(.aratio) — E{(ﬁratio o E(ﬁratio))z} ~ E{()_’ o pf)z} :
* Since E(y — px) = 0, E{(yy — pX)*} = V(¥ — pX).
* Observe that

_ 1 o
— Y- px= _ZLESample(yl ,OXi) = _ZiESample e; = e.
1
» Note that p, = N i=1 € = _Z =1 (yi —px;) = 0.
* Finally, we have

A~ — 1-f
_ V(:“’TatiO) ~ V(e) — ST%CLth’

2 = L 2 _
» where Sratio ~ N—-1 i:1(el .ue)

N 2
Nllle
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— Variance estimation

~ 1-f A
° V(.uratio) — TSTZ‘atiOI

1

A2 .
— where 57440 = —

ZiESample(yi _ ﬁxi)z-

» If p is known, S%,,;, is estimated by

1 )2
n—1 ZiEsample(ei o e) ’

* wheree; = y; — pXx;.

» Since it is unknown, we replace p with p = y/x.

* Note that X;ecampre (Vi — Px;) = 0.



