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Introduction

Low fertility and low mortality, which have resulted in low population
growth rates and population ageing, have emerged as challenging issues in
Korea since the mid-1980s. Greater efforts have been put into the
formulation of successful policiesto reduce the speed of population ageing.
The purpose of this paper is to evaluate the projection results with newly
observed data for the improvement of population projection methods, and
to decompose the effect of demographic processes on population size and

population ageing for the implications of population policies.
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Methods

Along with the demographic transition in Korea, dramatic progress has been
made in the quality of vital statistics which provides the major source of
population estimates and projections. After examining various results of
estimationsand data evaluations of registration data, census, and sample
surveys, the cohort component method was used for the final 2006 projection:
(1) The base population was derived from the 2005 Population Census and
fertility, mortality, and migration were derived from registration data;(2) For
tuture survival rate, Lee-Carter Model was used for the groups of ages 5-74
years, Brass-Logit Model was used for the aged 75 years and over, and best
life tables were used for infants and children under 5 years old; (3) For
future fertility, cohort fertility method, the modification of Log-Gamma
distribution model, and interpolation method were used and (4) For future
migration numbers, the past age-sex-specific net international migration rates
were assumed to be constant. Finally, various scenarios were assumed to
decompose the effect of population processes on population size and

population ageing.

Results

Based on the results of medium variant, the total population is expected to
gradually increase, reaching its peak of 49.9 million in 2018, and then enter a
depopulation process, eventually reaching 42.3 million in 2050. The decline in
thechild population (under 15) will continue together with the low fertility rate
trend. The population of the working age group (15 to 64) will reach its peak in
2016 and enter a decreasing phase dropping to 53% in 2050. The aged population
(65+) will grow rapidly until the baby-boom generation reaches the over 65 age
bracket, and eventually it is expected to be 38.2% in 2050. The child dependency
ratio continues to decrease and old-age dependency ratio continues to increase.
The total dependency ratio is expected to be the lowest in 2016. The crude death
rate is expected to continue to increase and the crude birth rate is expected to
continue to decline. The crude rate of natural increase is expected to be negative

from 2021, while the population growth rate is expected tobecome negative in 2019.

_16_



The difference between projection results and observed values is small
(0.26% of total population in 2007), and the major factor inthe difference is
international migration which occupied71% of the difference in total
population. Figure 1 also shows that international migration, especially
international migration of foreigners, contributes the most to the monthly

population change as compared to the same month of last year.

Figure 1. Contribution of demographic processes to population change as
compared to the same
month of last year, Jan. 2006 Dec. 2007

In addition, decomposition of the effect of demographic processes on the
change of population size as compared to 2007 and the change of
population ageing as compared to 2007 are presented in Table 1. Fertility is
expected to have more effect on size than mortality until 2033 and mortality

is expected to have predominant effect on population ageing.

Table 1. Decomposition of the effect of demographic processes on the changes of population
size and population ageing as compared to 2007

Population Size (%)Population Ageing (%p)

Population Size (%) Population Ageing (%op)
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
Total 100 100 100 100 100 1.03 5.69 14.36) 2253 2823
Birth 58.5 535 49.7 45.1 40.5 -0.1 0.1 1.7 5.1 9.3
Death 36.6 4.3 46.6 515 56.5 .11 5.42 12.15 16.52 17.56
Int’l 4.9 42 3.7 34 3 0.03 0.16 0.51 091 1.36
Migration
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Conclusions

Methodological implications for the improvement of accuracy of population
projection are as follows: (1) The accuracy of base population is very
important; (2) Log Linear Gamma model cannot reflect the period effects of
cultural factors (3) Estimation of cohort fertility reduces tempo effects of
period fertility; (4) Lee-Carter model has a limitation when applied to
rapidly reducing mortality conditions; (5) For estimation of incomplete infant
deaths, applying the best life table appears to be a good method; (6)
Various scenarios on international migration are required; and (7) Separate
projections for the foreign population are needed.

In order to reduce the speed of population ageing, the following
population policies are suggested: (1) As the fertility effect on population
size will be greater than the effect of mortality until 2033, strong pro-natal
programs are needed; (2) As life expectancy is likely to continue to improve
and mortality determines elderly population size, a greater allocation of
resources to preventive health services than curative services to ensure a
better quality of life and healthy population (3) As mortality is the major
contributor to population ageing, active utilization of female and elderly
population is necessary facing labor shortages; and (4) As in-migration of
foreigners reduces population ageing, programs are needed to support

marriage migrant family.
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A Study on Relation between Capacity Index and Capital Stock

The statistics about capacity indicates the trends of supply capability and
potential output in manufacturing. Also it can be very important information
for owner to plan for the capital investment, especially plant and equipments.
The capacity index and capital stock are main indicators about capacity in

Korea.

The Capacity index is compiled by fixed-weight price formula (Laspeyres
formula). The source data of capacity index is collected by monthly current
mining and manufacturing survey. Capital Stock was compiled at first in
1968 through National Wealth survey by KNSO, Bank of Korea (BOK) and
etc. The survey had been conducted by only KNSO every 10 year since
1968. KNSO had many difficulties, such as high costs, non-response and
data process while conducting every 10 year survey. So KNSO decided
stopping the survey and planed to estimate the capital stock annually. At
last, KNSO released the annual Capital Stock series from 1998 to 2007 at
the end of 2007 and 2007 capital stock at the end of 2008. Now people can
use capital stock annually and it can be possible to analyze correlation

between capacity index and capital stock.

The Pearson correlation coefficients between manufacturing capacity index
and manufacturing production asset vary 095 to 0.99. The maximum
Pearson correlation coefficient is 0.99, which is between capacity index and
gross capital stock as constant price. Capacity index is more related with
gross capital stock than net stock. Now capital stock can be very useful

indicator as well as capacity index for figuring out one nation’s capacity.

There are some limit to study more specifically the relation between
capacity index and capital stock. Manufacturing capacity index is more
related with the type asset, such as machinery and driving equipment. But
the capital stock by type of asset is not compiled. So capital stock by type
of asset and economic activity is needed to be compiled in the future to

study more specifically.
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ATLE wol A AR JhTel AFol wE A BAF Ao wewEr:

AR 7 diiEez g2 Adide &

2 & ok ARPHAIR-S] 500 ol
T 28%%1 §HH Fo|7 AR 56% = 2871 Ee
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A7 AR AFEE-L 200613 27.2%0014] 20083 41.4% = A iO} Aot a8y AR AR
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<& 1> A% Y ASE(2008)

(4 : %)
T4 A& AH| X & SHEE TS ETIA R ]
2 A 1,961 1,601 1,335 344 149 228
AR 7} A - (a) 2,340 1,881 1,568 383 207 274
Z o] 7HA| K- (b) 1,704 1,411 1,177 318 109 197
2} ©] (c=a-b) 636 470 391 65 98 77
-5 A F 27.51 23.46 23.06 2091 8.91 21.32
P-value <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
<3t 2> Y A HEAT
(ES: %)
A=)
A Ag | aMAE | £48%F | ®& | 2% 34
2006 27.2 0.7 0.7 0.7 0.5 1.6 1.3
2007 35.9 0.7 0.8 0.7 0.6 1.6 1.3
2008 41.4 0.5 0.5 0.5 0.4 1.3 1.2
H 4 - 0.2 0.3 0.2 0.2 0.3 0.1
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Develogment and Imglications of e-digg

1. Introduction and Overview

The Household Income and Expenditure Survey(HIES) provides information
with the household’s expenditures, income, and the characteristics. The
survey data are collected by KNSO from 7,100 households and are
conducted monthly using the accounts diary. The households chosen for
the sample are asked to keep the diary for 36 consecutive months and to

submit the diary every month.

However, this survey is burdensome for both the interviewers and
respondents. Recently, the survey has become harder due to the increase of
one-person households and dual income households and public sensitivity
to privacy issues. To ensure valid result and full cooperation, efforts have
been put forth to change the survey method from the paper diary to the
electronic one since 2006. Recently, the percentage of respondents using e-diary
reached 41%.
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2. Main features of e-diary

There are several benefits of e-diary. Firstly, the survey is available on the
computer and the internet. In other words, the respondents can download
the diary from web, type in income sources, expenditure items on a daily
basis and transfer the data to an NSO DB monthly. Secondly, e-diary can
import and save data from their bank or credit card account without
inputting data directly, if respondents want it. Thirdly, data are classified
by respondents using the code search function. In the paper diary survey,
the data coding was manually done by interviewers, which was
time-consuming. Finally, the e-diary has automated editing system, which
enables data checking and correction to take place when respondents enter
the data. Respondents and interviewers can contact each other using mobile
message service and the online message board of the survey system

whenever they want to.

3. Finding

There is a clear evidence that paper-diary and e-diary have different
patterns(table 1). The income of e-dairy was 14 times higher than that of
paper-diary. Similarly, the households of e-dairy spent about 1.3 times more than
that of paper-diary. Especially, education expenses of e-diary ware about 2 times
higher than that of paper-diary.

The primary reason for the gap relies on that 84% of e-diary’s households are
staying in urban, whereas only 76% of paper-diary’s households is staying in
urban. The 34% of e-diary’s reference persons belong to salary earner, while the
15% of paper-diary’s reference persons belong to salary earner. As above
mentioned, the gap of education expenses is bigger than others, this can explain
that the members of e-diary’s household are 3.4 persons, while the member of
paper-diary are 2.6 persons. Another interesting point is that the younger
generation is favored e-diary. The 56% of paper-diary’s reference persons are over

50 years old, while the 23% of e-diary’s persons are over 50 years old.

According to Table 2, the proportion of e-diary has increased from 27.2% in 2006 to
41.4% in 2008. But there is no statistically significant effects after adopting e-diary.

_24_



Tablel. Average annual Income, Expenditures(2008)

(Unit : $)
: Consumer Food and : Transportation
et Expenditure expenditure beverages Education communication
Total 1,961 1,601 1,335 344 149 228
e-diary(a) 2,340 1,881 1,568 383 207 274
Paper-diary(b) 1,704 1,411 1,177 318 109 197
Diff(c=a-b) 636 470 391 65 98 77
t-stat 27.51 23.46 23.06 20.91 8.91 21.32
P-value <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
Table2. The CV of average annual Income, Expenditures
(Unit: %)
Proportion : Consumer Food and : Transportation
of e-diary Lt Expenditure expenditure | beverages Education communication
2006 27.2 0.7 0.7 0.7 0.5 1.6 1.3
2007 359 0.7 0.8 0.7 0.6 1.6 1.3
2008 414 0.5 0.5 0.5 0.4 1.3 1.2
Range - 0.2 0.3 0.2 0.2 0.3 0.1

4. Implications and conclusion

The e-diary survey is a new challenge for data collection. First of all, it
can improve coverage of population by conducting both one-person
households and dual income households. Secondly, it takes less time than
paper-diary. As an interviewer does not need to do diary collection, data
entry, coding and editing etc., approximately 10 days are saved from data
collection to transmission to the headquarters. Thirdly, we anticipate
improvement in the accuracy of statistical data. The automated editing system,
screen import solution, and the code search function, as mentioned above, reduce
errors that may occur in the survey process. Finally, e-diary can reduce the
workload of both the respondents and interviewers. The interviewer does not
need to visit households to collect the diary, code the data, and enter them into
the DB. The respondent can use convenient software features such as the screen

import solution.

Conclusionally, we would expect to keep response rate as high as possible

and reduce non-response error through use of e-diary.
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An application of the Graphical Editing Techniques
to the Mining and Manufacturing Survey Data

1. Introduction

Exceptional data should be reviewed because it has a big influence on the
result of a survey or is an error. Hence, it is very important to distinguish
unusual values properly within a limited time. The goal of this study is to
improve the editing tasks by applying the graphical editing techniques and
the outlier detection method to the mining and manufacturing survey data.
An editing system among the editing tasks for a business survey in KNSO
is being executed to detect exceptional data by checking the numerical
changes of current values compared to the previous period for each item.
After following up those cases, some are corrected or the others are passed
with brief explanation. However, it is hard to reflect the economic changes
and to understand a movement or pattern of the whole data. In addition,

inspectors get easily tired due to repetition of checking the numerical values.
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2. Outlier Detection Methods Using the Historical Trend

Exploratory Data Analysis (EDA) is aset of tools for finding what we might have missed
Ore of the most useful EDA methods is the scatter plot, which is a very well known tool
for investigating the relationship between two variables. Especially, the scatter plot of the data
for the current versus previous period is useful for detecting unusual cases in a periodic
business survey because the plot shows that the cases along the 45 line are consistent and
the cases are more inconsistent the further they are from the 45 line (Bienias, 19%).

Hidiroglou-Berthelot Method (Hidiroglou & Berthelot, 1986) is widely used
for detecting the outliers in periodic business surveys. The key point of this
method is to use the ratio value of current and previous period. The effect
value is computed through the transformation of ratio value. On the basis of
these effect values, the bounds for detecting outliers are obtained in the
similar manner as box-plot. The Statistics Canada uses this procedure to detect

the outliers for automatic editing and imputation (Banff support team, 2007).
3. Application of Graphical Editing

Mning and menufacturing survey data for 2006 and 2006 are considered in this study. Interested
itenrs are employees, salaries, sales, costs, and assets. The 102406 records are matched by business
ID nunrber. We detect the unusual data by using the above outlier detection methods for each item
in a selected district. Then a saatter plot of effect versus effectis applied to aross-dhedk those cases. The
program wes written by statistical software R that can be freely downloaded at hitp//wwwr-project.org,

The plot (@) in Fgure 1 is the scatter plot for salary with HB bounds. The x-axis is the total
salary for 2006 and y-axis isfor 2006. Two points in this plot are above the upper bound and two
points are below lower bound. So these points are considered to be unusual. The plot (b) makes
those points dearly distinguished. The plot (c) is the scatter plot with HB bounds in the case of
=1l The bounds are no longer the straight lines so that one nore case is detected by these
curves. The plot (d) is the essential part of this study. The x-axis is the effect for salary and
y-axis is the effect for employee, which is strongly related to salary. Tiwo points in right-upper
cormer indicate big effect in both salary and employee. This means the unusual increase of salary
might be expected Two points in leftlower comer are also comsistent in the same manner.
However, if a case falls in left-upper or right-lower area, we should follow up that case carefully.
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Fgure 1. Graphical editing for a salary (200 million Won < salary < 1 billion Won, Jongno-qu, Seoul)

4. Concluding Remarks

The graphical editing techniques enable us to determine the unusual cases
properly and to follow up those cases effectively. The H-B bounds offer a
criterion based on information of the data. Economic change and local trend
are reflected in determining the unusual data. Scatter plots make up for the
shortcoming of H-B criterion that is still a function of user-specified
parameter. Finally, the unusual cases for an item can be examined through
the scatter plot of the effect of an item versus the effect of the other related
item. These visualizing techniques are applicable to any other periodic

business surveys.
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_] IPM48 : Sampling and Estimation Issues in Health Statistics
CPMb54 : Sampling theory (s8.17.)
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IPM49 : Measuring and Assessing Respondent Load (8.17.)
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Access and Utilization of survey and Census Data (8.18)
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] CPM95 : Modelling(8.19.)
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CPM118 : Social Statistics(8.21.)
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4. I AFH

IPMA0 : Balancing the training of future statisticians for workplace and
research (8.17.)
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_l IPMBY7 : The roles of statistical agencies in developing statistical literacy (8.17.)
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_l STCPM14 : Statistical training and education (8.17.)
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IPM38 : Educating the Public on how to use official statistics (8.18.)
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. CPM93 : Multivariate data (8.18.)
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IPM44 : Teaching, Learning and Assessing Statistics problem
solving in Higher education (8.20.)
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STARS(Statistical Resources from Real Dataset, http://stars.ac.uk)®] X}E%é
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5. o] 9|7 AME-@

_l CPM52 : Merging Multiple Data Sources (8.17.)

s Al Cmtenmatmw])isaggregahmandReoomhahmlbmgStateSpaoerde
“‘EZ]- Leonardo Trujillo et al

FAVY 3kl A kA s wi(dlE =9 FAI9 slelgke] 2] tE ﬁﬁ%‘—ﬂé
FA4% 7] wZell, reconciliation problem)e} A&7} FAIE Fej=zgt 7183 ‘q1
(& B Fof FHIAR 78-S W, contemporaneous disaggregation problem)é
eI (State Space Model) HHHS ARESH 0] & HIHED -9 Oﬂé
9le-o 1o :

=

o of
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A & : Fusion and Inference from Multiple Data Sources
4% A} : Carey E Priebe et al

7] 7bx) 2SN ZHE o] o)A ), 22S 5] Ao TS S
ol 7183 ARE E B8k Ro] FA A28 F7h SHE ) WA
=7 o}~x1 = A% s}— s}»}sﬂ e AAE 9 71JMO}<w1klped1a> NN 78

A E : Record Linkage in German Official Statistics
42} : Markus Zwick and Rainer Lenz

=9 EAHCNS) AE Ad(linkage) A AN o2 e aza_mij—aé
vlo]m 2 H|o|EHE Oﬂﬁ(lmk)O}—— Ao MARcZ F2 EAZAG7TY F :
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RE EU 719} RVIAIZ AQIA] 65 WHE 253100 ol ofe) AA5)e):
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_l IPM59 : Dissemination of Survey Results to Public (8.18.)

: 4] & : Dissemination of Survey Data at the U.S. Bureau of the Census:
: W 2} : Tomas Moore
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: &I 2} : Ashwell Jenneker and Nireen Naidoo :
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A & : Trust and Statistical Dissemination
: ¥ 7} : Kees Zeelenberg
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_l IPM41 : Exploiting the Progress in Statistical Graphics and
Statistical Computing for the Benefit of Statistical Literacy (8.18.)

: A1 & : Using R and GGobi to Enhance the learning of Multivariateé
: Analysis and Data Mining '
: 9 ¥ 2} : Dianne Cook

e 9 Agste Ao de =4 = ) dejel #
A 2l Fojsial thad £ JhdY 8= oldisket Ewe = 88
N 2R BAl=o] tiet 137 dda FBARE ARSSlo] thi® oAU &
ANE AR dE

Al E : Wikis, Dynamic Charts, Videos and other innovative Tools to
Transform Statistics into Knowledge :

: & X 2} : Enrico Giovannini
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! 4] 2 : How to avoid Some Common Graphical Mistakes
: YA} : Kees Zeelenberg
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_] IPM27 : Uncertainty in Statistical Matching (8.20.)

A & lhmettaiMyhmervalsformtﬁdemiﬁableparanehetsinstaﬁsﬁcalnntdﬁngé
: XA} : Marco Di Zio, et al. :

A v £3) X(FEM)7E FARE W) Yo 7o) 2% = s &3k
205 594 7P 4515 S8k dEgo] Bx HEO] AREd| ZAske sk=

ARIE 7H8EA 93S W BE AR} Ao "olA AMgs)aL
P 27 kS uwl Rassler(2002)9} DOrazio et al(2006)°] o8] kg BahaA!
(uncertainty)®] &2410] F8&%. =2 Rubin(1986), Renssen(1998), Wu(2004)9]§

LAl 1R e mRE dofd AuE BHAY BAL Ee wlasln .

A & : Regression-Based Statistical Matching: Past, Present, and Future
: ¥R} : Chris Moriarity

DL e

P 247 A AT BAA wRe Age zAr=d4ds MRS
! Kadane(1978)% Rubin(1986)& ZA% =g4e] ok tiehalternative) 713
DAY WA AFEEIAS. Kadane?) Rubin®] sjejt}d) (53] Kadaned] wj2t}a))
PolgAor Ausiths F5ATY} Lot @A Be AREc] IR Holsl

=<
P F7HER ol2 A Fart Beds dFsa B9t

A & : How useful are uncertainty bounds? Some recent Theory with an
: Application to Rubin’s Causal Model ;
WA} : Hans Kiesl and Susanne Rassler

D] WS X9k 28 E3behe shtel wRa
1

_68_



IPM82 : Statistical Issues associated with climate change (8.20.)

Al & : Some extreme value problems in climate research
: ¥ =} : Peter Guttorp

L 71 B AR Qo] Be BEASo] 2z ZuH AL T ey A4z
L ZriRo) Alle] B)4Ely] wjRe] BEE EAr} felakx] Wrlsks A :
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A & : Climate Change and Official Statistics
: ¥ %} : Walter Radermacher
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: Al & : The Role for Statisticians in Climate Change Research
: ¥R} : David A. Marker
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STCPM110 : Improving the Quality of Official Statistics (8.21.)
A E : Data Editing -A Way of Improving Survey Quality- The Experienceé
' from the Balkans :

WE A} : Jean-Pierre Ntezimana and Arijana Amina Muhic

D emo AT ZAREAST BEs B9 oy HE Wil :
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A & : On Survey Data Quality: Use of LogicGem as a tool for Quality:
: improvement in processing of household budget surveys :
: ¥ 2} : James Serwadda-Luwaga and Rodney Khumalo

! LogicGeme ZAIR}F-Rololl ] H Alge] FZshs oalay o
Do) =R olze] ABBAZANLCS, 2008/200900 o5l FHE Ame] W
D 7dolA LogicGeme] ZgAte] ARS the. JAbdE IS} LogicGeme] AHE-S:
L B8] AmEAy, AP e BASE JAgta AW :

PHE 2TESoJoL!
z

Al & : Application of the Graphical Editing Techniques to the Mining and
Manufacturing Survey Data
: ¥ ¥ 2} : Euikyoo Lee

A & : Experiencing the Semper Validation Software: Genuine African:
: Solutions for Data Validation within the International Comparison Program :
+ &+ ¥ Z : Mathieu Bikou Djayeola ;

| olzelsl AAARSAS AR WS 98 okzes} e 7ol
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II. 8 P39 A3
1. ISI %3] (ISI General Assembly)
_1 9A : 2009.8.21.(F) 15:30~17:45

J%e 9a
O JALAF 74
2009 ~ 2011

3 = Teugels, Jef L. (‘27]°] )

2} 7] 3 & Jae Chang Lee (thgHl=)
Louis H.Y. Chen (H7}EZ2)

137} Vijayan N. Nair (Zde]reh
Hallgrur Snorrason (°}0]&EHE)

gl o 2
A7 - *]-’i‘ﬂa %%ﬂﬂi oo ol e HE Az Qlo] e 57
Al71=d HS
- ISIAHF=o] W78 @ International Statistical ReviewE Wiley Blackwell =
olFgto =M AlEio] 2005 50,000f-Z A 75,000F2= SVt
- 2008 T597I= Qe oF 15% W= FAVE AAPANT AT L obd

2. IAOS %3] (IAOS General Assembly)

1 €A : 2009.8.21.(F) 15:30~17:45

158 a4
O X3 9¥3 B
2009 ~ 2011
3 A Olav Ljones(:=Z 9] ©])
2} 713 A Irena Krizman(&=ZH Yo})

Grace Bediako(7}4)

Le Manh Hung (MIEd) (2008'3 A7)
Jennifer Madans (V] =)

Stephen Penneck (%)
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O 2010 TAOS/SCORUS Z¥H A2 (Fd 4Hg)ol 1z, 2010. 10. 20-22) €A =9
- FA : BAT FAEA

- T4 2 VR E AV R0 g B 570 A A (Rt TR o R
- 2239 9% LEEd o}l B4 9 Peter Harper

O ISI 2011 TjE¥ AHHX
- Z20%9 9939 TAOS W3k : Mr. Oyvin Kleven (=2 9°] FA%)
- IAOS 39, AAl Ao 2 HE 45709 A ¢t=FS Wekom OECD= 7}
=o] gFEEY.
- OECD =7}9] =1°] dFEo|y ofxzg]r}, ofrje}, 2tdl olv| 2] 712 F-E 9
o

=&l AMHAS

O TAOS AR FA A 734

- Detection of Multivariate Outliers for the Brazilian industrial Employment
Survey by Robust Methods (Neimar Rodrigues Guimaraes, H.2}%)

- Evaluation du Systeme Educatif-une approche par les pseudo-panels

DOUMBOUYA Makan, ZEt]¥-o}l2)
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=2 4 O|EA(PUMS, Integrated Public Use Microdata Series)

1. IPUMS /18
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_] TPUMSS] 3] 9= A ¢ (Costs Borne)
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