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Power—based Determination of Sample Size for Complex Sample Survey

Hyo Joo Lee

Department of Statistics, The Graduate School,
Pukyong National University

Abstract

The determination of sample size is one of the most important aspects in
planning a survey. Several precision criteria such as (relative) standard
error of error of an estimate are often adopted for deciding the sample
size to satisfy the descriptive purpose of the survey in the literature.

In this study, we consider power calculation and sample size
determination issue when designing a survey the main objective of which
is for the analytical purpose. We first carry out a simulation study to
show how complex design features can distort the performance of the
power when testing a hypothesis on the mean and proportion using the
IID—based theory. Furthermore, we propose a method of the sample size
determination via a design effect formula for complex sample survey to
adjust for the IID—based theory in order to meet a detectable difference

requirement of the hypothesis testing.

keywords : Sample size, power calculation, complex sample survey,

analytic comparison, design effect
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library (MASS)
library (mvtnorm)
library (sampling)
library (GGally)
library (pps)
library (dplyr)
library (Cairo)
library (reshape2)
library (lattice)

set.seed (0224)

# h3ol A 5 (V)
Nh <— round(50+rgamma (10,shape=>5,scale=20))

# h3ol A Jekel & A = (M)
for (j in 1l:length(Nh)) {
result <— round(runif (Nh[j], 50, 100))

assign(paste ("H", j, sep = ""), subset(result, result > 0))

}

H <— listQ)

for (j in 1l:length(Nh)) {

H <— c(H, list(eval(parse(text = paste("H", j, sep = "")))))
}

Mhi <— unlist (H)
sum(Mhi) # F WA 5
length(Mhi) # % &

#ouy ugy

mean_u <— c(0, 0)

sigma_u <— matrix(c(4, 0.2, 0.2, 1), 2, 2)

w.hi <= rmvnorm (length (Mhi), mean_u, sigma_u)
ulhi <— w.hil, 1]

30



u2hi <— uw.hil, 2]

pop_psul <— data.frame(pop_psu, ulhi, u2hi)
ulhik <— vector()

u2hik <— vector()

PSU <— vector()

for (j in 1l:length(Mhi)) {

ul <— pop_psul$ulhilj]

u2 <— pop_psul$u2hiljl

ulhik <= c(ulhik, rep(ul, pop_psul$Mhil[j]))
u2hik <= c(u2hik, rep(u2, pop_psul$Mhilj]))
PSU <= ¢(PSU, rep(j, pop_psul$Mhilj]))

}

# &t Conin

mean_e <— c(0, 0)

sigma_e <— matrix(c(4, 1.732, 1.732, 3), 2, 2)
e.hik <= rmvnorm (sum(Mhi), mean_e, sigma_e)
elhik <— e.hik[, 11

e2hik <— e.hik[, 2]

# San S,

st <= vector ()

sh <—= vector()

for (j in 1l:length(Nh)) {

st <= c(st, rep(j, sum(HI[11)))

sh <= c¢(sh, rep( / 2, sum(H[[]11)))
}

# a7g suFast
Bl <— rep(15, sum(Mhi))
B2 <— rep(15, sum(Mhi))

# Y, Y,

ylhik <= Bl + sh + ulhik + elhik

y2hik <— B2 + u2hik + e2hik

y_matrix <— data.frame(st, B1, B2, sh, PSU, ulhik, u2hik, elhik, eZ2hik, ylhik,
y 2hik)

#ougy uyy,
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udhi <= rnorm(length (Mhi), O, 6)

u4hi <= rnorm (length (Mhi), 0, 10)

pop_psu2 <— data.frame (pop_psul, u3hi, u4hi)
u3hik <— vector()

udhik <— vector()

for (j in 1: length(Mhi)) {

u3 <— pop_psu2$u3hiljl

ud <— pop_psu2$u4hiljl

u3dhik <— c(u3hik, rep(u3, pop_psu2$Mhiljl))
udhik <— c(u4hik, rep(u4, pop_psu2$Mhiljl))
}

# a=(apa,a,)’ 1P FAZFET]
a3_0 <— rep(—=17, sum (Mhi))
a3_1 <— rep(—1, sum(Mhi))
a3_2 <— rep(1.5, sum(Mhi))
a4_0 <— rep(=26, sum(Mhi))
a4_1 <— rep(=0.65, sum(Mhi))
a4_2 <— rep(1.5, sum(Mhi))

# Tk

e3 <— exp(a3_0 + a3_1 * sh + a3_2 * y2hik + u3hik)
ed <— exp(a4_0 + a4_1 * sh + a4_2 * y2hik + udhik)
pi3 <= e3/ (1 + e3)

pid <— e4 / (1 + e4)

# Y Y,
y3_matrix <— data.frame (st, a3_0, a3_1, a3_2, sh, PSU, u3hik, y2hik, e3, pi3)
yv4_matrix <— data.frame(st, a4_0, a4_1, a4_2, sh, PSU, u4hik, y2hik, e4, pi4)
y3hik <—= vector()

y4hik <= vector()

for (j in 1:sum(Mhi)) {

y3hik <—= c(y3hik, rbinom(1, 1, y3_matrix$pi3[j]))

y4hik <— c(y4hik, rbinom(1, 1, y4_matrix$pi4[j]))

}

# et 44

y_pop <— data.frame(st, PSU, sh, ylhik, y2hik, y3hik, y4hik)
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# g9 54

M <— nrow (y_pop)

Mh <= y_pop %>% group_by(st) %>% summarise (Mh=n())

# B, BHlS

barY1l <— with(y_pop, sum(ylhik) / M)
barY2 <— with(y_pop, sum(y2hik) / M)

p3 <— with(y_pop, sum(y3hik) / M)
p4 <— with(y_pop, sum (y4hik) / M)

# EEAL

S1_2 <— with(y_pop, sum((ylhik
S2_2 <— with(y_pop, sum ((y2hik
S3_2 <= with(y_pop, sum((y3hik
S4_2 <— with(y_pop, sum ((y4hik

m_v2 <— vector()

bary0l_v2 <— vector(Q) # y,,.,
bary02_v2 <— vector()
hat_p03_v2 <= vector() # p,,.,
hat_p04_v2 <— vector()

baryl_v2 <— vector() # y,
bary2_v2 <— vector()
hat_p3_v2 <— vector() # p,
hat_p4_v2 <— vector()

barY1) ~ 2) / (M-= 1))
barY2) ©~ 2) / M — 1))
p3) 7 2)/ M - 1))
pd) 7 2)/ M - 1))

hat_sigmay01_2_v2 <— vector(Q) # o,

hat_sigmay02_2_v2 <— vector()
hat_sigmay03_2_v2 <— vector()
hat_sigmay04_2_v2 <— vector()

var_bary01_v2 <— vector() # v, (y,,.)

var_bary02_v2 <— vector ()
var_hat_p03_v2 <— vector()
var_hat_p04_v2 <— vector()
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hat_sigmay1_2_v2 <— vector() # o,

hat_sigmay?2_2_v2 <— vector()
hat_sigmay3_2_v2 <— vector()
hat_sigmay4_2_v2 <— vector()

var_baryl_w_v2 <— vector(Q) # v,(y,)
var_bary2_w_v2 <— vector ()
var_hat_p3_w_v2 <— vector()

var_hat_p4_w_v2 <— vector()

var_baryl_v2 <— vectorOQ # uv,)(y,)
var_bary2_v2 <— vector()
var_hat_p3_v2 <— vector()
var_hat_p4_v2 <— vector()
se_baryl_v2 <— vector() # se(y,)
se_bary2_v2 <— vector()
se_hat_p3_v2 <— vector()
se_hat_p4_v2 <— vector()

[1_yl_v2 <— data.frame() # #74% FH7}
12_y1_v2 <— data.frame ()
[3_y1l_v2 <— data.frame ()
I1_y2_v2 <— data.frame ()
12_y2_v2 <— data.frame()
I13_y2_v2 <— data.frame()
I1_y3_v2 <— data.frame()
12_y3_v2 <— data.frame()
13_y3_v2 <— data.frame ()
I1_y4_v2 <— data.frame ()
12_y4_v2 <— data.frame ()
13_y4_v2 <— data.frame()
deffl_v2 <= vectorO # deff,
deff2_v2 <— vector()
deff3_v2 <— vector()
deff4_v2 <— vector()
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# Design effect component
ah_v2 <— data.frame() # g,

hat_Lh_v2 <— data.frame() # L,

bar_mh_v2 <— data.frame() # m,
hat_rholh_v2 <— data.frame() # p,
hat_rho2h_v2 <— data.frame ()
hat_rho3h_v2 <— data.frame ()
hat_rho4h_v2 <— data.frame ()

# R=200W WHE A3

for (k in 1:200) {

pop_psu0 <— aggregate (y_pop$PSU, list(st = y_pop$st, PSU = y_pop$PSU),
length)

pop_psu <— rename (pop_psu0, Mhi = x)

Nh <— pop_psu %>% group_by (st) %>% summarise(Nh = n())

# ATz

sample_psu <— data.frame()

flhi <—= vector()

for (j in 1:nrow(Nh)) {

pop_psul <— pop_psulpop_psu$st == j, |

sf <— sampford(pop_psul$Mhi, nh)

sp <— pop_psul [sf, ]

p <— sampfordpi(pop_psul$Mhi, nh) # 10 * Mhi / Mh

diag_p <— diag(p)

sample_psu <— rbind (sample_psu, sp)

flhi <= c(flhi, diag_p)

}

wlhi <= 1 / fl1hi

pop_psu_w <— data.frame (pop_psu, fl1hi, wlhi)

sample_psul <— merge (y_pop, sample_psu, by = 'PSU', all = FALSE)
sample_psu2 <— sample_psul [, —9]

sample_psu3 <— merge (sample_psu2, pop_psu_w, by = 'PSU', all = FALSE)
sample_psu4 <— sample_psu3[, —c(3, 11)]

obs_new <— seq(1, nrow (sample_psu4))

sample_psub <— data.frame (sample_psu4, obs_new)

# WA =
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gp_psu <— sample_psub %>% group_by (sh, PSU) %>% tally ()
gp_psul <— rename (gp_psu, Mhi = n)

gp_psu2 <— mutate(gp_psul,

f2k_hi = exp(=0.8 — 0.12 = sh) / (1 + exp(—=0.8 — 0.12 * sh)))
y_sample_1 <— data.frame ()

for (j in 1l:nrow(gp_psu2)) {

gp <— sample_psub[sample_psub$PSU == gp_psu2$PSUIj], |
y_sample_0 <= gp %>% sample_frac (gp_psu2$f2k_hi[jl, replace = F)
y_sample_1 <— rbind(y_sample_1, y_sample_0)

}

y_sample_2 <— merge (y_sample_1, gp_psu2, by = 'PSU', all.x = TRUE)
y_sample_3 <— y_sample_2[, —c(8, 13)]

y_sample_4 <— mutate (y_sample_3, whik = 1 / (f{1hi * f2k_hi))

#H% wR

y_sample_v2 <— rename (y_sample_4, sh = sh.x)

# Yo Pars

m <— nrow (y_sample_v2)

bary0l <— with(y_sample_v2, sum (y1hik) / m)
bary02 <— with(y_sample_v2, sum (y2hik) / m)
hat_p03 <— with(y_sample_v2, sum(y3hik) / m)
hat_p04 <— with(y_sample_v2, sum(y4hik) / m)

# Yo Dy

baryl <— with(y_sample_v2, sum(whik * ylhik) / sum(whik))
bary2 <— with(y_sample_v2, sum(whik * y2hik) / sum(whik))
hat_p3 <— with(y_sample_v2, sum(whik * y3hik) / sum(whik))
hat_p4 <— with(y_sample_v2, sum(whik * y4hik) / sum(whik))

# 0er,

hat_sigmay01_2 <— with(y_sample_v2, sum((ylhik — bary01l) ~ 2) / (m — 1))
hat_sigmay02_2 <— with(y_sample_v2, sum((y2hik — bary02) "~ 2) / (m — 1))
hat_sigmay03_2 <— hat_p03 * (1 — hat_p03)

hat_sigmay04_2 <— hat_p04 * (1 — hat_p04)

# UST‘S (:I_JST‘S )

36



var_bary0l <— hat_sigmay01_2 / m
var_bary02 <— hat_sigmay02_2 / m
var_hat_p03 <— hat_sigmay03_2 / m
var_hat_p04 <— hat_sigmay04_2 / m

# o,

hat_sigmayl_2 <— with(y_sample_v2, (sum(whik * (ylhik — baryl) ~
sum (whik)))

hat_sigmay2_2 <— with(y_sample_v2, (sum(whik * (y2hik — bary2) ~
sum (whik)))

hat_sigmay3_2 <— hat_p3*(1—hat_p3)
hat_sigmay4_2 <— hat_p4*(1—hat_p4)

# v,(y,)

var_baryl_w <— hat_sigmayl_2 / m
var_bary2_w <— hat_sigmay2_2 / m
var_hat_p3_w <— hat_sigmay3_2 / m
var_hat_p4_w <— hat_sigmay4_2 / m

# ey,
hat_M <— sum/(y_sample_v2$whik)

ehi_dt <— y_sample_v2 %>% group_by (st, PSU) %>% summarise (
elhi = sum(whik * (ylhik—baryl)) / hat_M,

e2hi = sum(whik * (y2hik—bary2)) / hat_M,
e3hi = sum(whik * (y3hik—hat_p3)) / hat_M,
e4hi = sum(whik * (y4hik—hat_p4)) / hat_M)
# e,

eh_dt <— ehi_dt %>% group_by(st) %>% summarise (
barelh = mean(elhi),

bare2h = mean(e2hi),

bare3h = mean(e3hi),

bare4h = mean(e4hi))

ehi_dtl <— merge (ehi_dt, eh_dt, by = 'st")

# fi
fth <= y_pop %>% group_by(st) %>% summarise (fh = nh / n_distinct(PSU))
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# v

v <= ehi_dtl %>% group_by (st) %>% summarise (
v_yl = sum((elhi — barelh) ~ 2),

v_y2 = sum((e2hi — bare2h) ~ 2),

v_y3 = sum((e3hi — bare3h) "~ 2),

v_y4 = sum((e4hi — bare4h) "~ 2))

v_1 <= merge(v, th, by = 'st', x.all = TRUE)

# Up(s)(:l_/u;)

var_baryl <= with(v_1, sum((nh / (nh — 1)) = (1 — fh) * v_y1))
var_bary2 <— with(v_1, sum((nh / (nh = 1)) = (1 — fh) * v_y2))
var_hat_p3 <— with(v_1, sum((nh / (nh — 1)) * (1 — fh) * v_y3))
var_hat_p4 <— with(v_1, sum((nh / (nh — 1)) * (1 — fh) * v_y4))

# se(g_/,“,)

se_baryl <— sqrt(var_bary1l)
se_bary2 <— sqrt(var_bary?2)
se_hat_p3 <— sqrt(var_hat_p3)
se_hat_p4 <— sqrt(var_hat_p4)

# v, 7Ha3A

mO_y1l <— seq(16.84798, 18.54798 , 0.05)

delta_y1l <— seq(0.85,—0.85,by=—0.05)

I1_yl <— vector()

I12_y1 <— vector()

I3_y1l <= vector()

for (j in 1:length(mO_y1)) {

tl <= (baryOl — mO_y1[j]) / sqrt(var_bary0l) # WH1 — ¢,
t2 <= (baryl — mO_y1l[jl) / sart(var_baryl_w) # ®WH2 — t,
t3 <= (baryl — mO_y1l[jl) / se_baryl # "3 — ¢,

I1 <— ifelse(abs(tl) > qnorm(0.975), 1, 0)

12 <— ifelse(abs(t2) > qnorm(0.975), 1, 0)

I3 <— ifelse(abs(t3) > qnorm(0.975), 1, 0)

I1_y1l <= c(Il_yl1, I1)

I2_y1 <= c(I2_y1, 12)

I3_y1l <= c(3_y1, 13)
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# Y, 7Ha3A

mO_y2 <— seq(14.46323, 15.48323, 0.03)
delta_y2 <— seq(0.51,-0.51,by=-0.03)

I1_y2 <— vector()

[12_y2 <= vector()

I13_y2 <— vector()

for (j in 1:length(mO_y2)) {

tl <= (bary02 — mO_y2[j]) / sqrt(var_bary02)
t2 <= (bary2 — mO_y2[j]) / sqrt(var_bary2_w)
t3 <= (bary2 — mO_y2[j]) / se_bary2

I1 <— ifelse(abs(tl) > qnorm(0.975), 1, 0)

12 <— ifelse(abs(t2) > qnorm(0.975), 1, 0)

I3 <— ifelse(abs(t3) > qnorm(0.975), 1, 0)
I1_y2 <= c(Il_y2, I1)

I12_y2 <= c(I2.y2, 12)

I3_y2 <= c(I3_y2, 13)

}

# Y, 7434
mO_y3 <— seq(0.4748317, 0.8148317, 0.01)
delta_y3 <—= seq(0.17,—-0.17,by=-0.01)

I1_y3 <= vector()

12_y3 <— vector()

I13_y3 <= vector()

for (j in 1:length(mO_y3)) {

tl <= (hat_p03 — mO_y3[j]) / sart(var_hat_p03)
t2 <— (hat_p3 — mO_y3[j]) / sagrt(var_hat_p3_w)
t3 <= (hat_p3 — mO_y3[jl) / se_hat_p3

I1 <— ifelse(abs(tl) > qnorm(0.975), 1, 0)

12 <— ifelse(abs(t2) > qnorm(0.975), 1, 0)

I3 <— ifelse(abs(t3) > qnorm(0.975), 1, 0)
I1_y3 <= c(I1_y3, 11)

12_y3 <= c(I2_y3, 12)

[3_y3 <— c(3_y3, 13)

}
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# Y, 7Ha3A

mO_y4 <— seq(0.1389522,0.4789522,0.01)
delta_y4 <— seq(0.17, —0.17, by=—0.01)

I1_y4 <— vector()

I12_y4 <— vector()

I13_y4 <— vector()

for (j in 1:length(mO_y4)) {

tl <— (hat_p04 — mO_y4I[j]) / sqrt(var_hat_p04)
t2 <— (hat_p4 — mO_y4[jl) / sqrt(var_hat_p4_w)
t3 <— (hat_p4 — mO_y4I[jl) / se_hat_p4

I1 <— ifelse(abs(tl) > qnorm(0.975), 1, 0)

12 <— ifelse(abs(t2) > qnorm(0.975), 1, 0)

I3 <— ifelse(abs(t3) > qnorm(0.975), 1, 0)
I1_y4 <— c(Il_y4, I1)

12_y4 <— c(2_y4, 12)

I13_y4 <= c(I3_y4, I13)

# deff,
deffl <— var_baryl / var_bary0Ol
deff2 <— var_bary2 / var_bary02
deff3 <— var_hat_p3 / var_hat_p03
deff4 <— var_hat_p4 / var_hat_pO4

# Design effect component

2
# my,, M,, o

srsho C’Uih

deff_dt <= y_sample_v2 %>% group_by (st) %>% summarise (
mh = n0),

hat_Mh = sum(whik),

barylh = sum (whik * ylhik) / sum(whik),

bary2h = sum (whik * y2hik) / sum(whik),
hat_p3h = sum (whik * y3hik) / sum(whik),
hat_p4h = sum (whik * y4hik) / sum(whik),

hat_sigmaylh_2 = sum(whik * (ylhik — barylh) ~ 2) / sum(whik),
hat_sigmay2h_2 = sum(whik * (y2hik — bary2h) ~ 2) / sum(whik),
hat_sigmay3h_2 = sum(whik * (y3hik — hat_p3h) "~ 2) / sum(whik),
hat_sigmay4h_2 = sum(whik * (y4hik — hat_p4h) "~ 2) / sum(whik),
barwh = sum (whik) / mh,
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cv_wh_2 = sum((whik — barwh) ~ 2) / (barwh™2 * mh))

# q
ah <— deff_dt$mh / m

# L,
hat_Lh <— 1 + deff_dt$cv_wh_2

# m,

bar_mh <— deff_dt$mh / nh

# v,(y,)

var_barylh_w <— with(deff_dt, hat_sigmaylh_2 / mh)
var_bary2h_w <— with(deff_dt, hat_sigmay2h_2 / mh)
var_hat_p3h_w <~ with(deff_dt, hat_sigmay3h_2 / mh)
var_hat_p4h_w <— with(deff_dt, hat_sigmay4h_2 / mh)

# e — % X

deff_dtl <— deff_dt[,c(1,3,4,5,6,7)]

ehi_h_dt <— merge(y_sample_v2, deff_dtl, by = 'st")

ehi_h_dtl <— ehi_h_dt %>% group_by(st, PSU) %>% summarise (
hat_Mh = mean(at_Mh),

elhi_h = sum(whik * (ylhik—barylh)) / hat_Mh,

e2hi_h = sum(whik * (y2hik—bary2h)) / hat_Mh,

e3hi_h = sum(whik * (y3hik—hat_p3h)) / hat_Mh,
e4hi_h = sum(whik * (y4hik—hat_p4h)) / hat_Mh)
#e, —Fx

eh_h_dt <— ehi_h_dtl %>% group_by (st) %>% summarise (
barelh_h = mean(elhi_h),

bare2h_h = mean(e2hi_h),

bare3h_h = mean(e3hi_h),

bare4h_h = mean(e4hi_h))

ehi_h_dt2 <— merge(ehi_h_dtl, eh_h_dt, by = 'st')
ehi_h_dt3 <— merge(ehi_h_dt2, fh, by = 'st')

# Up(s) (Z_/'u:h)
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var_h_dt <— ehi_h_dt3 %>% group_by(st) %>% summarise (

fh = mean (fh),

var_barylh = (nh / (nh—1)) * (1 — fh) * sum((elhi_h — barelh_h) "~ 2),
var_bary2h = (nh / (nh—1)) * (1 — fh) * sum((e2hi_h — bare2h_h) "~ 2),
var_hat_p3h = (nh / (nh—1)) * (1 — fh) * sum((e3hi_h — bare3h_h) ~ 2),
var_hat_p4h = (nh / (nh—1)) * (1 — fh) * sum((e4hi_h — bare4h_h) "~ 2))

# deffyhf

defflh_xi <— var_h_dt$var_barylh / var_barylh_w
deff2h_xi <— var_h_dt$var_bary2h / var_bary2h_w
deff3h_xi <— var_h_dt$var_hat_p3h / var_hat_p3h_w
deff4h_xi <— var_h_dt$var_hat_p4h / var_hat_p4h_w

# py,

hat_rholh <= ((defflh_xi / hat_Lh) — 1) / (bar_mh — 1)
hat_rho2h <= ((deff2h_xi / hat_Lh) — 1) / (bar_mh — 1)
hat_rho3h <— ((deff3h_xi / hat_.Lh) — 1) / (bar_mh — 1)
hat_rho4h <— ((deff4h_xi / hat_Lh) — 1) / (bar_mh — 1)

bary0l_v2 <— c(baryOl_v2, bary01l)

bary02_v2 <— c(bary02_v2, bary02)

hat_p03_v2 <— c(hat_p03_v2, hat_p03)

hat_p04_v2 <— c(hat_pO4_v2, hat_p04)

m_v2 <— c(m_v2, m)

baryl_v2 <— c(baryl_v2, baryl)

bary2_v2 <— c(bary2_v2, bary?2)

hat_p3_v2 <— c(hat_p3_v2, hat_p3)

hat_p4_v2 <— c(hat_p4_v2, hat_p4)

hat_sigmay01_2_v2 <— c(hat_sigmay01_2_v2, hat_sigmay01_2)
hat_sigmay02_2_v2 <— c(hat_sigmay02_2_v2, hat_sigmay02_2)
hat_sigmay03_2_v2 <— c(hat_sigmay03_2_v2, hat_sigmay03_2)
hat_sigmay04_2_v2 <— c(hat_sigmay04_2_v2, hat_sigmay04_2)
var_bary0l_v2 <— c(var_baryOl_v2, var_bary01)
var_bary02_v2 <— c(var_bary02_v2, var_bary02)
var_hat_p03_v2 <— c(var_hat_p03_v2, var_hat_p03)
var_hat_p04_v2 <— c(var_hat_p04_v2, var_hat_p04)
hat_sigmayl_2_v2 <— c(hat_sigmayl_2_v2, hat_sigmayl_2)
hat_sigmay2_2_v2 <— c(hat_sigmay2_2_v2, hat_sigmay2_2)
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hat_sigmay3_2_v2 <— c(hat_sigmay3_2_v2, hat_sigmay3_2)
hat_sigmay4_2_v2 <— c(hat_sigmay4_2_v2, hat_sigmay4_2)
var_baryl_w_v2 <— c(var_baryl_w_v2, var_baryl_w)
var_bary2_w_v2 <— c(var_bary2_w_v2, var_bary2_w)
var_hat_p3_w_v2 <— c(var_hat_p3_w_v2, var_hat_p3_w)
var_hat_p4_w_v2 <— c(var_hat_p4_w_v2, var_hat_p4_w)
var_baryl_v2 <— c(var_baryl_v2, var_baryl)
var_bary2_v2 <— c(var_bary2_v2, var_bary2)
var_hat_p3_v2 <— c(var_hat_p3_v2, var_hat_p3)
var_hat_p4_v2 <— c(var_hat_p4_v2, var_hat_p4)
se_baryl_v2 <— c(se_baryl_v2, se_baryl)
se_bary2_v2 <— c(se_bary2_v2, se_bary2)
se_hat_p3_v2 <— c(se_hat_p3_v2, se_hat_p3)
se_hat_p4_v2 <— c(se_hat_p4_v2, se_hat_p4)

I1_yl_v2 <= rbind(I1_yl_v2, 11_y1)

12_y1_v2 <= rbind(I2_y1_v2, 12_y1)

I13_y1_v2 <— rbind(I3_yl_v2, I13_y1l)

I[1_y2_v2 <— rbind(I1_y2_v2, 11_y2)

12_y2_v2 <= rbind(I2_y2_v2, 12_y2)

I13_y2_v2 <— rbind(I3_y2_v2, 13_y2)

I1_y3_v2 <— rbind(I1_y3_v2, 11_y3)

[12_y3_v2 <— rbind(I2_y3_v2, 12_y3)

[3_y3_v2 <— rbind(I3_y3_v2, I3_y3)

I11_y4_v2 <= rbind(I1_y4_v2, 11_y4)

[12_y4_v2 <— rbind(I2_y4_v2, 12_y4)

I13_y4_v2 <— rbind(I3_y4_v2, 13_y4)

deffl_v2 <— c(deffl_v2, deffl)
deff2_v2 <— c(deff2_v2, deff2)
deff3_v2 <— c(deff3_v2, deff3)
deff4_v2 <— c(deff4_v2, deffd)

ah_v2 <— rbind(ah_v2, ah)

hat_Lh_v2 <— rbind(hat_Lh_v2, hat_Lh)
bar_mh_v2 <— rbind(bar_mh_v2, bar_mh)
hat_rholh_v2 <— rbind(hat_rholh_v2, hat_rholh)
hat_rho2h_v2 <— rbind(hat_rho2h_v2, hat_rho2h)
hat_rho3h_v2 <— rbind(hat_rho3h_v2, hat_rho3h)
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hat_rho4h_v2 <— rbind(hat_rho4h_v2, hat_rho4h)
}

# A

M <— nrow(y_pop)

Mh <—= y_pop %>% group_by(st) %>% summarise (Mh=n())
A <= Mh$Mh/M

# q
a <— apply(ah_v2,2,mean)

# L,
L <— apply (hat_Lh_v2,2 mean)
mL <— 1.033

# m,

bmh <— apply (bar_mh_v2,2,mean)

# ai

S1_2 <— with(y_pop, sum((ylhik — barYl) ~ 2) / (M — 1))
S2_2 <— with(y_pop, sum((y2hik — barY2) ~ 2) / M — 1))
S3_2 <= with(y_pop, sum((y3hik = p3) 7 2) / M — 1))
S4_2 <= with(y_pop, sum((y4hik — p4) 7 2) / M — 1))

# aih

S_dt <— y_pop %>% group_by (st) %>% summarise (
Mh = n0,

barY1lh sum (ylhik) / Mh,

barY2h sum (y2hik) / Mh,

p3h = sum (y3hik) / Mh,

p4h = sum (y4hik) / Mh,

S1h_2 = sum((ylhik — barY1lh) ~ 2) / \Mh — 1),
S2h_2 = sum((y2hik — barY2h) ~ 2) / Mh — 1),
S3h_2 = sum((y3hik — p3h) ©~ 2) / (Mh — 1),
S4h_2 = sum((y4hik — p4h) ~ 2) / (Mh - 1))

sl <= (S_dt$S1h_2) / S1_2
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s2 <— (S_dt$S2h_2) / S2_2
s3 <= (S_dt$S3h_2) / S3_2
s4 <— (S_dt$S4h_2) / S4_2

# py,

rhol <— mean/(apply (hat_rholh_v2,2,mean))
rho2 <— mean(apply (hat_rho2h_v2,2,mean))
rho3 <— mean(apply (hat_rho3h_v2,2,mean))
rho4 <— mean(apply (hat_rho4h_v2,2,mean))

# deffyf

deff_xi_yl=sum((A"2/a) *s1+*mL* (1+(bmh=1)#rhol))
deff_xi_y2=sum ((A"2/a) *s2+*mL+ (1+ (bmh—1)*rho2))
deff_xi_y3=sum ((A"2/a) #*s3*mL+* (1 + (bmh—1)*rho3))
deff_xi_y4=sum ((A"2/a) *s4+*mL+ (1+ (bmh—1)*rho4))

# 1749 37t
nc <— length(delta_y1)

zeta_yl <— matrix(nrow = 3, ncol = nc)
zeta_y2 <— matrix(nrow = 3, ncol = nc)
zeta_y3 <— matrix (nrow = 3, ncol = nc)
zeta_y4 <— matrix (nrow = 3, ncol = nc)

for (k in 1:inc) {

zetal_1 <= sum(I1_yl_v2][,
zeta2_1 <= sum(I2_y1_v2],
zeta3_1 <— sum(I3_yl_v2[,
zetal_2 <= sum(Il_y2_v2[, kI) / 200
zeta2_2 <— sum(I2_y2_v2[, kI) / 200

[, kl) / 200
[, k]
[, k]
[, k]
[, k]
zeta3_2 <— sum(I3_y2_v2[, kl) / 200
[, k]
[, k]
[, k]
[, k]
[, k]

k]) /200
k])-/ 200

zetal_3 <— sum(I1_y3_v2I[, kl) / 200
zeta2_3 <— sum(I2_y3_v2I[, kl) / 200
zeta3_3 <— sum(I3_y3_v2I[, kl) / 200
zetal_4 <— sum(Il_y4_v2[, kI) / 200
zeta2_4 <— sum(I2_y4_v2[, kI) / 200
zeta3_4 <— sum(I3_y4_v2I[, kl) / 200
zeta__1 <— c(zetal_1, zeta2_1, zeta3_1)
zeta__2 <— c(zetal_2, zeta2_2, zeta3_2)
zeta__3 <— c(zetal_3, zeta2_3, zeta3_3)
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zeta__4 <— c(zetal_4, zeta2_4, zeta3_4)

zeta_yl[, k] <— zeta__1
zeta_y2[, k]l <— zeta__2
zeta_y3[, k]l <— zeta__3
zeta_y4 [, k]l <— zeta__4
}

#OERS W BEREA vs. HEFE

z_1.b <= c¢(gnorm(1), qnorm(0.9), qnorm(0.8), qnorm(0.7), qnorm(0.6),

Ay

gnorm (0.5), gqnorm(0.4), gnorm(0.3), gqnorm(0.2), gqnorm(0.1), gnorm(0))
z_1_a_2 <— qnorm(0.975)

# Y —my,

nc <— length(delta_y1)

nr <— length(z_1_b)

msrs_yl <— matrix(nrow = nr, ncol = nc)

for (k in 1:inc) {

delta <— delta_y1[k]

msrs_yl_ <= vector()

for (j in 1:inr) {

msrs_yl__ <= S1_2 % ((z_1_a_2 + z_1 bl[jl) / delta) " 2

msrs_yl_ <— c(msrs_yl_, msrs_yl_)
}

msrs_yl[, k] <— msrs_yl_

}

# Y727m8'f‘8

msrs_y2 <— matrix(nrow = nr, ncol = nc)

for (k in 1:inc) {

delta <— delta_y2 [k]

msrs_y2_ <— vector()

for (G in 1:nr) {

msrs_y2__ <— S22 * ((z_1_a_2 + z_1_bl[jl) / delta) ~ 2
msrs_y2_ <— c(msrs_y2_, msrs_y2_)

}

msrs_y2[, k] <— msrs_y2_

}
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# Yy—my,

nc <— length(delta_y3)

msrs_y3 <— matrix(nrow = nr, ncol = nc)

for (k in 1:inc) {

delta <— delta_y3[k]

msrs_y3_ <— vector()

for (j in l:inr) {

msrs_y3__ <— S3_2 * ((z_1_a_2 + z_1_bl[jl) / delta) ~ 2

msrs_y3_ <— c(msrs_y3_, msrs_y3__)

}

msrs_y3[, k] <= msrs_y3_

}

# Yaimsrb‘

nc <— length(delta_y4)

msrs_y4 <— matrix(nrow = nr, ncol = nc)

for (k in 1:inc) {

delta <— delta_y4 [k]

msrs_y4_ <= vector()

for (G in 1:nr) {

msrs_y4__ <— S4_2 % ((z_1_a_2 + z_1 bl[jl) / delta) " 2
msrs_y4_ <— c(msrs_y4_, msrs_y4_)

}

msrs_y4[, k] <— msrs_y4_

}

#my )
m_ps_yl <— msrs_yl * deff_xi_y1l
m_ps_y2 <— msrs_y2 * deff_xi_y2
m_ps_y3 <— msrs_y3 * deff_xi_y3

m_ps_y4 <— msrs_y4 * deff_xi_y4

47



	제 1장 서론
	제 2장 단순임의추출 하의 검정력 기반 표본수 결정
	2.1 검정력 정의
	2.2 단순임의추출 하의 검정력 기반 표본수 결정

	제 3장 복합표본설계 하의 검정력 기반 표본수 결정
	3.1 복합표본설계
	3.2 복합표본설계 하의 검정력 기반 표본수 결정
	3.3 설계효과모형

	제 4장 모의실험
	4.1 유한모집단 생성 및 표본설계
	4.2 복합표본설계 하의 검정력 평가
	4.3 표본수 비교 : 복합표본설계 vs. 단순임의추출

	제 5장 요약 및 결론 
	참고문헌
	부록  A.1 R코드


<startpage>9
제 1장 서론 1
제 2장 단순임의추출 하의 검정력 기반 표본수 결정 3
 2.1 검정력 정의 3
 2.2 단순임의추출 하의 검정력 기반 표본수 결정 4
제 3장 복합표본설계 하의 검정력 기반 표본수 결정 6
 3.1 복합표본설계 6
 3.2 복합표본설계 하의 검정력 기반 표본수 결정 7
 3.3 설계효과모형 8
제 4장 모의실험 10
 4.1 유한모집단 생성 및 표본설계 10
 4.2 복합표본설계 하의 검정력 평가 13
 4.3 표본수 비교 : 복합표본설계 vs. 단순임의추출 21
제 5장 요약 및 결론  27
참고문헌 28
부록  A.1 R코드 30
</body>

