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Abstract

Purpose - The purpose of this study was to investigate consistency in estimating the number of
vacant jobs using the two business labor force survey with two different time points of survey.
Design/methodology/approach - We studied the cause of the differences in estimating the number
of vacant jobs between the monthly sample and the new sample in business labor force survey.
Findings - To summarize our findings, As the size of the company increases, the number of vacant
jobs in the company also increases, and the probability that the number of vacant jobs in the
company is zero decreases. The monthly sample was assessed to have a higher likelihood that the
number of vacant jobs in the company was zero and the number of vacant jobs was considerable
compared to the local sample.

Research implications or Originality - Because local survey sample companies tend to minimize the
number of vacant jobs even when they reply under the same conditions, the estimation result of the
number of vacant jobs in the current monthly survey differs significantly from the estimation result
of the local survey. Divergent “degrees of knowledge of question items,” survey methodologies, or
investigators could be the causes of the various response trends.

Keywords: Complex Sampling Design, MCMC, Multilevel Model with Overdispersion, Zero-Inflated
Poisson Model
JEL Classifications: C13, C30, C83
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Table 1. Estimation of the Total Number of Employees and Vacant Jobs in Local Survey and
Monthly Survey and 95% Confidence Intervals Result

g A| A ZA} 95% Alz| L7t O A}
Bt 21 16,038,201 15,858,792 16,217,609 15,932,685
HIQR[ 4 27 182,880 178420 187,339 194,365
H Ol =
e = =3 99,055 96,869 101,240 104,513

At | 4
waz| Z3
A 5.7% 55% 5.8% 6.0%

ARiAe] S0 7P 2 e F & ks VTR AIA TRE nefstel T Ak W A
4 A v e, (Table 2) i Al Aeledis Rzael w el 5 213
Aol gk A7} veh sl W Ael S IO Cold Aeledtel #dgtel vzl
dla) o 37 e o Selul el Mdzate] FAgte] 27 ek,

Table 2. Comparison of the Estimation Result of the Number of Vacant Jobs by Industrial

Classification
A|HZA O ZA 20|
AMEHES e BFR2t AN L HEZQx} (A9 - o)

B 110.9 217 139.3 85.6 -28.4
C 50,512.0 9298 44,776.0 2,587.8 57360
D 458 124 29.7 1.7 16.1
E 8634 90.0 945.1 204.4 -81.7
F 12,143.0 525.2 14,161.0 48414 -2,018.0
G 25,510.0 660.4 29.271.0 2,983.4 -3,761.0
H 17,006.0 738.9 19.832.0 2,242.6 -2,826.0
I 18,843.0 603.5 27,804.0 7,297.7 -8,961.0
J 5,902.3 349.3 4,387.0 559.7 1,515.3
K 951.3 1121 1,108.3 238.3 -157.0
L 2,925.0 272.0 2,182.7 4399 7423
M 8,549.1 424.8 8,069.0 999.4 480.1
N 8,221.7 508.4 6,194.2 715.0 2,0275
0 1,029.3 139.6 1,013.8 398.0 15.6
P 3,232.6 253.6 4,374.8 9255 -1,142.2
Q 17,837.0 1,352.7 20,174.0 2,729.1 -2,337.0
R 2,602.3 230.7 2,280.6 3439 321.6
S 6,595.3 366.9 7,622.2 1,017.8 -1,026.9

(Table 3)oll&= AFGA| FEE A AM A zAbe] Wl Aty =) d/olFAL = FAIFA A
A7t et ik, gA = % *% A= 71%3; o33 o] FE3ITE (591 wwk, 5~991,
10~2991, 30~99¢1, 100~299¢] 9991) Ql Az g 10~29%1 AFFA A = A 2=k =3k
o] UH%J&M] H&] o =24 I%E}»h 28 o2 R A}deﬂoﬂﬁc vl dzAle] FA7ko] FA YR

53] 52 wvk AgAlelA T AR Ak 2pelrl ZA| vEehdtt
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Table 3. Comparison of the Estimation of the Number of Vacant Jobs by Size of Establishment

2| ZAF offed ZAF
_ 20|

At A2 IR} 4 BEF2t 234 HEFR2f R[S - 01Y)
5109k 53,909.0 1171.0 65,926.0 9,308.1 -12,017.0

5~99I 28,533.0 760.7 29,0400 2,7170 -507.0
10~292! 39,064.0 1,471.4 35,783.0 22175 3,281.0
30~99¢! 32,708.0 690.3 33,665.0 2,459.6 -957.0
100~2992! 22,3830 754.2 23,087.0 1,775.3 -704.0
300~9992! 6,2815 125.9 6,864.0 3364 -582.5

= Atk F AR Wl Al 4 g7k
zfolo] tigh AL glste] T BE 7 & MEch WA A dzA U Ao gEI
g B 7 7peR Z7)9] pelz) YA AduEth, (Table 4) ols A dzAle] Ao B wigd
TR 7eA el dizAle] FEA e BExe 7|25 AFe] ettt A9ZAF Ul T B Fojd
Ve Het BEE F R AA o7t fleS & 5 sirh wEA 6l dxlE] 4 FH | Aol
TVeARoE T oEE Wl At ¢ 2AREY BE Apoldlx] BATHS & 5 itk

9 dzby 4 e Bl AR ¢ EXl gtk T BE F S 549 AolE At A9
ZEA wjd B2 F 0 AR FUF EA8E ARAY = 47 12,523709F 2,81370¢0) 7t 2R
ellx] Bl dzle] 71 2A05h ARA ) Blg-e A H R dA] 177,6107] F 12523702 <F 7.1%,
g FEE A 229647 F 2,813/M= oF 12.2%= v FEo| ¥l Uzle] 7L EANSE ARIA
Hlgo] A TR ARGAl Hl&ol| H|ste] 4 A YERdT

Table 4. Distribution of Weights of Local Sample Monthly Sample in Local Labor Force Survey at
Establishments

A ZAf
i AGEE Ofj e E &
BE2S 177,610 22,964
B 8.8 8.1
BEHR} 8.1 9.4
HEAH 108.1 86.2
ESu b 21422 2128
99% 365 422
95% 247 255
90% 19.3 19.7
Q3 1.7 11.0
ESTES 6.3 49
Qi 32 1.7
10% 18 1.0
5% 14 08
1% 09 05

ESEnT 4y 0.0 0.0
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Table 5. Distribution of the Number of Vacant Jobs of Local Sample Monthly Sample in Local
Labor Force Survey at Establishments

A|HZA
HlYztE| 4 AR Y E=
B2 12,523 2,813
2|0 304.0 178.0
99% 200 49.6
95% 7.0 200
90% 5.0 10.0
Q3 20 40
Rl 1.0 20
Q1 1.0 1.0
10% 10 1.0
5% 1.0 1.0
1% 1.0 1.0
ey 1.0 1.0
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(reparametrization) & §-8t] wy, = X 8 +u,, +o,, v, =B, + S BAEE vt APHAREZ o
tfste] 2R APAEES] flat priorE F3L 07T ool HEIAE Qw2 Fnp BEE o) wele 50072
3k 10,00070 9] ¥HE-S F3 MCMCYelFS T-&skdrh.

v, ASEA Zs

20184 49Y A9 AlGAl 2AREE B3k W ?J_X]'ﬂ Foll FFs mA= Bzl dAE
AT ETH AEHSE ARRSE AAe] T8 54 HFE AR ] St 7 Wl tigh Aejo} 542
(Table 6) ¢ Yeh} i},

Table 6. Variables Used in Models

i Aol =4
. . 1=1~421, 2=5~99I, 3=10~29¢!, 4=30~100
NS ZRMAF A 7| FO| AKY C [ [ar ’
fuzﬂ%ﬁ [=] |' |"|' ||_—J |'|:|z‘" ‘H‘E 5=100~299OL|1 6=300~9990| 7=‘|0000| ol)\l-
1=Mg, 2=913,37| 2, U AME 555,
A Ay 22 R R R AR 54t 41 2 B
s=AASEH
rojzrpus T 1=B, C, 2=F, 3=G, I, 4=E, L M, N, O, P, Q, R, S
[y =TT - T OTT 5=D H,J K
HIEEE ]
BE7E A B or Mg BE A9, oy

&2 20189 4¢Y A9 AFA =T HEzALol diste] 093 Eold B3 (Zero-Inflated Poisson
MOdel)E Hgste] 248 dtoltt. Wl °]X}1ﬂ ol theh 0987 2obs =g +4 A= (Table 7) 3
(Table 8) ol ol 37 2y 09873 o5 2ol tiste] 242 ey Slvh. WA Zopd 34 E4
A3 B A, FYEUEF, ARA R, vid 32 ot fol iR yehdth viY &
off-o} Pz oiEFo wE g, v FE ool ARA R wF ARG thslol= Fofd o
7wt A2 AAEH A

FEUEF D, H, J, Kol v Aol njste] Wl dzte] 4 } 7 2A yehd ‘:}£°
AR Folal ymA] Al folMs FARE Bl dAbe] & 228 Ztet gEo= ARA 1R
BE T FofshAl yehd] ARIAl RV ARES AFGA o] Bl ARt FE solue EJ’]”‘E‘
Hlth, v FEL A Biol nlste] ApgA|e] v 23] 22 A9 Hl AR = A yehvs
AFHE HRIY

e B ool AP R wEAES EYl AdEUER 1, 3, 494= A mEol st
WAz 7 A e ARt R 2004 Ao FEel vlske] W dAbe] 7t A vebd
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Table 7. Zero-Inflated Poisson Regression: the Result of Parameter Estimates and Standard
Errors for Poisson Regression

Y4 3| HYALE SE {oE
e 2.765 0.046 <0001
He 0.503 0.039 <.0001
HH2 0.394 0.038 <0001
Ha3 0.391 0.039 <.0001
Ha4 0.405 0.041 <.0001
Has 0.270 0.039 <.0001
AMAROHER -0.908 0.018 <.0001
Aot zOjEE2 -0.258 0.024 <.0001
MAZER3 -0.995 0.025 <.0001
MAREZ4 -0.897 0.019 <.0001
A L1 -2.718 0.038 <.0001
ARAH|THE2 -2.355 0.036 <.0001
ALRA| 23 -1.963 0.031 <.0001
ALAH| 24 -1.367 0.028 <.0001
ALRA| HE5 -0.539 0.028 <.0001
HYEE -0.303 0.036 <.0001
O B 2O 2R 0.412 0.031 <.0001
Y EEAMA RN EED -0.330 0.071 <.0001
O B« AR 202 F3 0.184 0.045 <.0001
Of & B e xA 2O 24 0.516 0.030 <.0001
O H 2 AL 3| 22 1.645 0.045 <.0001

Q

S AGYEF Fob AQUHER E, L, M, N O, P Q, R, S £2o& Hl dxzl7} 0d &Fo] At}
AAZRUNEF 13} 3elx= Wl A 71 04 Eel 7P Ao F Adgxdie o] a3 sk
vehdtt, oo 2 ARGAl RV 7P 2 A W A 0d gHge] b an ARgA Rt
S7HEEE 0 A7 09 EEo] A Folxith, wid BRE A9 BE W] ARdAY e

ol & 7% ¥l A7t 0d &0l v A yehds & + AUtk
W AES B AGEWRRT 13} 3oM v FRolA <]
H]3}k

]

0

FEUERF D, H, J, Kelld b Aol vlste] vl date] 571 0d g0l 7P A7 yehd

BN o

3l AAhe) 57h 09 SEo] Ao Eatol
o 7 hehtel AliAl FEshe] mEA Gl HukHo Ao Hiol wste] Wl Uxhe] 47}
gol 2 vehde & ek

Table 8. Zero-Inflated Poisson Regression: the Result of Parameter Estimates and Standard
Errors for the Inflated Model

ok kb S AAS SE |USE
Ry 1.434 0.125 <.0001
HA 0.002 0.068 0.9755
HH2 -0.189 0.066 0.0041
HA3 -0.241 0.068 0.0004
Ha4 0.223 0.070 0.0014
HH5 0.273 0.067 <.0001
AMAZOEST -1.197 0.040 <.0001
AMAZEE2 -0.378 0.046 <.0001
AMAZEES -0.975 0.042 <.0001
Az EE4 -0.277 0.040 <.0001

>
11
e
B

1.971 0.108 <.0001
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At 22 1387 0.108 <0001

AR 323 0.855 0.107 <0001

A2 24 0372 0.106 0.0005

AR 7125 -0.140 0.110 0.2022

Y EE 0.375 0.134 0.0052

DY EEAA 21221 0.455 0079 <.0001
OB« 21223 0.236 0.092 0.0106
S B AR 2 1 -0.891 0.157 <.0001
O B A [ 3 22 -0.419 0.135 0.0019
Y EEAIAZ R 23 0616 0.132 <.0001
Y EEAIAZ R 24 -0.487 0.128 0.0001

2. A2t EASH: vere =LY 39 28 F4 2%

AMAE 2ESFEE] AsiA o) WS o Folzl A WrE Ae / A7), d, S/ B, et
370 M R HEEIaL AFAl TR 3091 ofsh Al 3091 &3} vt ARGAIR WSk e
IEe T 1202 A90B) x AAGATTRQ2) x FE2TE(2) o] FolA St

MCMCE &3 &5 34 237t (Table 9) o] AA o] Slek, MCMC F4A|= 2 B2 ARS2 2]
Bitez AtEden 95% A#Tke A AT A7), A, T 3 A& A AdAl=
778, ek A ] ApgdAlel wlske] Wl dzle] 47F AT FEo] 7 vehdth tiitE ARdAlE e
ArdAl el vlste] Wl dzte] 7F EAIE SEo] won wid HE ARYAIE A B AFGA vty
AR 71 2% o] w7 Uehde), FiAkE BAb ool thek FAE 0.1672 95% A HTIhe
HYLE u) FAH R FolsiAl 0xvh avtal & 5= glon o= Wl Udrle] = EA o Wl ikt

=G Eo

Table 9. The Result of Parameter Estimates and 95% Credible Intervals of MCMC

=[RS MCMC 2%3| 2.5% 97.5%
A4gt -1.994 -2.408 -1582

Mg 0.397 0.227 0.567
RS 0.559 0.398 0.721
pa=1-] -1.500 -1.636 -1.360
gL 0.134 -0.001 0.268
DHALE 24t (07) 0.167 0.124 0223
AACHES B4t (67) 0.636 0292 1316

127) Z+ 2598 ¥ dxeg] &3] &3 VPC(Variance Partitioning Coefficient)E (Table 13) ol
AAIBEETE, VPCE T B oA A ks ZF 59 Ao 2 wpiro] 7h 9] WEo] A
HE 5 2AXFE &S 553, 222 RF A VPCE A3 T gola]e] VPCeF tha Al ©edh w4ke]
B2 AAtEAlE oket), B FdlA] VPCE Browne et al, (2005)¢] Method AS AF&313.0.5 VPC
Aol 2AEE Y82 Browne et al. (2005)¢ll4 #eldk = Qi)

Wdztels 70, A, F8 dits AFGAl vl BEAM EAE SHEo] 7MY won o] dF
WELE o8 IFd Hiete] 71 A vehdtt, 53] Wl daty] &4 FEol g fEHe avE

I

A %ol ol

Aol el ohtE ARA oA A o] Faol BReA BA e beb 23 24
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Table 10. The Predicted Probability of Existence of Vacant Jobs in Establishment and VPC
Estimates for the 12 Types of Group in Model

2 AR 2 LR aee = VPC
B 4E e o= o 0.214 9.422
#71249,5% o= %o 0.192 8781
#7129, 5% 478 of 0057 3291
#7129,5% 478 2o 0050 2934

Hah gy [ Bl ik 0.135 6.777
Hah gy [ il 2| 0.120 6.183
et B4 a2 O 0.034 2011
ey dy L] A< 0.029 1.779

ME e o 0.188 8.645

Me oz A 0.168 8.003

E 4738 oj 0049 2863

ME e A 0.043 2.545
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Hom @ n8RY 4 ARH AL IR W dA 5 3474l 3]
o Aof 8} i Ee) vl el 5 2Eo gles selsha
7

Wl dzkg] el oiek A A g —E—*—i% ste] ofe] |FE FAlol aLgsho] o] Folxirt.
Wzt ol SIS VA AT Es AY, APEWEF, ARGATE, il 22 oF Fol o

=

53] Al 7k b Fad Wee BHE, aEA Al ot % 8% 4 vl 9k,
AR FEE AREE AR el ¥l dAke] S Soluha, Al Ul 0 Axtel 57 0 Fs e
Foleth, vjg RS Ao mrol ulshel AldAl W W AR S oo—g e IS RE
SE A ek Aoz RHuEgn, AEdoe da) viaEite] M Al £ 24 dut 4 omtel
24 sk} Aok 2 A AN BE AL Te 229 A5l 1 YR ebh glrhn S
Aol %3 L SATiTE Wl A 58 FasA S Aol Y] mEel Rz BauHgt
ols} o] g4 Aol Tl vehhe ol fmt WEGRe tfa ols) Awel Aol 24 o]
ZAle] Aol ol gl Zoltt,

AT B g 2Asd e Eael i Al 3 @ ool 4 45 gl
F7h2 ST, A B3 GASA R AR aitm Al Hlske] ¥ dxte] 57k EA
ol ool sl e AL A1 8 A Hetel 1 Al 21 AT 2 Sl st
oh S VPC 2412 Batel 471, 44, o) it AA ule ERA v At 24 ol

g wOn of 1Rel WEAR T el vlakel A 2 UehEE 2 4 gtk £ 2AF o)
1] it ARl S] Zaboll T B B8 BEF AR o] ATA FBE A welo] Aash
A& sterstget.
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