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Note on a simple derivation of the asymptotic
normality of a sample quantile from a finite
population

Notations Theorem 1. Under the assumptions (Al), (A2) and (A3), we have

N total number of units
1n finite population

P((B, — 05)Jay < 2) % N0, 1) np,, Ny —ng — oo

x1,...,T)  characteristic of pupulation : »
where ay = (N, — np)p(1 — p)/ F2(0p)np(Nyp — 1)1/2.
n total number of units in sample
X1,...,Xp characteristic of sample Simulation

Pseudo population: lognormal random number (3, 0.4)

Nk Histogram of datal

1
Fy (1) = — g [(_ o z1(w;) Distribution Funstion(Population)
N, ( ]
1=1
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0, = Fl(p) = inf{x : Fy (z) 2 p} Population p-th quantile
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Confidence Intervals of Median(Sampling Fraction10%)
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ék — F_l(p) = inf{x : I}, (z) 2 p} Sample p-th quantile

ng

Sampling Design

le Si . 95292 0.99251
Simple random samples Xy, ..., X, of size n are chosen without Ei?ti;tisoliegizgf) 000 090636 0.95292 0.9925
replacement from the populations 1, ..., 2. Sample Size600  0.80872 0.04755 0.99129
. . o . Population Size6,000
Asymptotics in Finite Population Sample Size700 0.90283 0.95165 0.99248
{P).}{°: Population Sequence Population Size7,000
Nj — 00 as k — o0 Sample Size800 0.89735 0.95276 0.99129
- Ponulation P Population Size&,000
e ! : Sample Size900 0.80257 0.9477 0.98978
A TN Population Size9,000
. Sample Sizel,000 0.89818 0.94831 0.99091
TRL Tk Tk,  Population B Population Size10,000
- Confidence Intervals of Median(Sampling Fraction30%)
{Pr.}7°: Sample from Population P oo 950 9901
ny — 00 as k — 00 Sample Sizel 500 0.88282 0.93482 0.99091
Population Size5,000
Sample Sizel 800 0.87778 0.93947 0.98971
X11, Xq9, -+, X le f ’
1y A2, 777 Al Samp S P Population Size6,000
X1 X Xpp, Sample from Py Sample Size2,100 0.90417 0.93855 0.98976

Population Size7,000

Sample Size2,400 0.92029 0.95009 0.98853
Population Size8,000

Sample Size2,700 0.91278 0.94908 0.98678
Population Size9,000

Sample Size3,000 0.90292 0.94974 0.98661
Population Size10.000

Asymptotic Normality
(A1) The sequence {4} is bounded.
(A2) There is a sequence of functions { f1.} such that

[FNk(ek +0g) —p
k— 00 0.

— fk<‘9k)] =0, References
Francisco and Fuller (1991). The Annals of Statistics 19, 454-469.

for any sequence {0z } of order ~ O<n7‘~? 1/2) and Motoyama and Takahashi (2008). Journal of The Japan Statistical Society,
0 <inf fi,(0%) = sup fi(0) < oo, 38, 475-504.
g Shao (1994). The Annals of Statistics, 22, 946-67.
(A3) 0 = ]%_Z <e<l Wretman (1978). Scandinavian Journal of Statistics, 5, 123-124.
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