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=% World population growth, 1700-2100

_/\_Annual growth rate of the world population
___M World population

2.3% e
: P 10.43 Billion
in 1963 in 2086

9.7 Billion
in 2050

8 Billion
in 2023

5 Billion

https://ourworldindata.org/world-population-growth-past-future

2 Billion
in 1925

0.04% was the average
population growth rate
between 10,000 BCE
and 1700

1 billion
in 1805

in 1700

1800 1850 1900 2050 2100
Projection
{UN Medium Fertility Variant)
Data sources: Our World in Data based on HYDE, UN, and UN Population Division [2022 Revision] ' ' .

This is a visualization from OurWorldinData.org, where you find data and research on how the world is changing. Licensed under CC-BY by the authors Max Roser and Hannah Ritchie.
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(1)~ R & & ;% (Personal Survey)
(2)® %3 4 % (Telephone Survey)
(3)2R i 24 % ;£ (Mail Survey)
(4) 43832 4 /% (Internet Survey)
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W% % 2% % (Error of Coverage)
- Over-coverage and Under-coverage
20k F A TR

HIRAE - TN

+A

2 AR

N /A

HIEAE

B-ZiIX ¥4 5
e 2% % (Gross error) ;
-2 Z %2 % (Net error) o



A hHAH
# 1n # not 1n Total
class class
# 1n a b atb
class
# not 1n C d c+d
class
Total a+c b+d at+b+c+d=

n



B Gross Error Ratio: measure the proportion
of persons who are misclassified due to an
“error of content.”

B Net Error Ratio: The net difference between
the correct answer & the answer provided by
the count. (Usually 1t 1s much smaller.)

b+c

n

—> Gross error ratio =

—2>Net error ratio = (a+b)-(a+c) _b-c
n n




Evaluating Screening and Diagnostic Tests

“Truth,,

Positive Negative
Screening
Test a ¢ PPV
Positive (True positive) | (False positive) al(a+c)
Screening
Test b d NPV
Negative (False negative) | (True negative) d/(b+d)

Sensitivity Specificity
a/(a+b) d/(ct+d)

Note: PPV and NPV are positive and negative predictive values.




BEK, RRE, ARY, A1
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Y8 & Sensitivity=A/(A+B)  #AK#=B/(A+B)

HH & Specificity=D/(C+D) AR#=C/(C+D)




jLC()ntent or Response Errors

M Information 1s impossible to be collected (1.¢.,
Missing values, :§ i/ & 2« 471k 2)

—21In U.S. & Canada, enumerators call or visit
until all questions are answered.

-> Imputation: Two possibilities
(1) Allocation (fiz & )
(2) Substitution (i~ F£)



B Allocation /§; ** deterministic(;i- 7_{+) > ;%

- Omissions are completed by inferring the correct
value from other questionnaire answers.

B Substitution/§ >t probabilistic(§% & |+) > &
—> Selects a record which has a number of
characteristics in common with the record that 1s

missing or in error, and imputes the missing
information from this “donor” record.

Incomplete Imputed Analysis Pooled

Data Data Results Results
https://miro.medium.com/max/830/1 *rlgpT7w4B-DANpqoo-j 3w.png



‘Jiampling Errors (3% %% )

B There are 2 different forms of questionnaires in

U.S. & Canada, and the information collection
should be weighted.

- However, the weighted procedure is not used in
U.S. or Canada.

A

‘~




B Sampling error: can be reduced by “ratio
estimation” as well.
->Mathematically, the standard error of one in six

(sl

x: estimated # of units with some characteristic

1S

N: total # of units 1n the area
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Other Errors:

B Misstatement error

- Error information (3 4% F 3) often occurs,
especially when the individual in question is not
the respondent (4 = & 3 F #1). One example
1s the age of household members (0 & 5 are over-
reported, and 1, 3, 7, 9 are under-reported).

B Processing error

—> All census data are processed by computer.
However, mistakes can occur by key punching or
electronic transferred.
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1. % B iz & B a9 i1

> £ F1990#  AEFR L P K9G 259%

ERE N

2.7 A At A
21990# & 4 BIPH26EFE ~ o
3. o auiF AL
= Undercount ¢+t = 3 o
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M 1987 — Department of Commerce & i+ %
A S F %4 (Coverage error)

M 1989 — Department of Commerce = i &
LA ERP

W1991 — Secretary of Commerce® i+ # A

[ 1993 — Fft»_\z_ Jqﬁg "#%K’y"’%




PES(% {6 4F &%)

B RiE - B 7B % EBlock)e= o

B 3 115290 % Block Cluster » 4 %45 %+ H ¢
P-sample (PES)% E-sample (& % )4 #c o

B { % Place/Size(7) ~ Housing Tenure(2) »
Region(4) ~ Census Division(9) ~ Race(4) & &
116 # Poststrata » % & Age% Sex 7 1,3921%
Poststrata o

B > R4 = 130B ik~ % ¥ (Evaluation Strata):} & 4
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:
DSE, Dual System Estimation)

In Out Total
In Ny N, Ny,

Total N,, N, N,

=(N)NL) Ny




S 7 B DSE 1% 2%

—

Statistical Science (1994), p. 458-537
B Breiman — Data Quality
(Errors 1in the PES and Matching)
B Freedman and Wachter — Heterogeneity

(Large Heterogeneity within Poststrata)
B Belin and Rolph — & 3% 10 /& gL+ &



= Doubts about 2000 Census

B Low response rates of the elderly in 2000
Population Census

-2 93% responded for ages 90~99 and 80% for
ages 100 and over

B No Post Enumeration Survey in 2000

Population Census (Budget cut due to
Earthquake 921)

-2 5% of households were surveyed in 1990
Population Census
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Table 1. Response and non-response rates in 2003 Census

Ages

Ages

_|_
Age 89 00-94 95-99 Ages 100 Total
Total 12,597 | 23.898 | 11,190 2.484 | 50,169
Population
Response | 92.17% | 91.39% | 88.38% 66.39% | 89.67%
Non- 783% | 8.61% | 11.62% | 33.61% |10.33%
response

5,169 non-responses




2
X
=
Japan 58,820 2014 &42. 76 é&
France 24,214 2015 36.5
—
Italy 17,884 2014 29.42 p
South Korea 14,592 2014 29.06 }%
Thailand 17,883 2012 26.8 ,' /(
Spain 12,033 2013 2644 '—
Canada 7.569 20M 22.31 /{
Britain 13,780 2013 21.49 I
f
] m
Germany 17,000 2012 21
LL
Sweden 1,798 2010 19.1
Australia & 252 20M 18.75 ﬁ L
United States 53364 2010 173
World total 316,600 2012 LA A

Source: Compiled from UN and national statistics.

https://www.nippon.com/en/features/h00110/



PR E A A Th = E#2(1951-2015)

Males

0000 |
0000 -
10000
b0000

Females
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10000

0

e )

0 102 104 106 108 10 112 14 116 18 120 0 102 10 106 108 10 12 1M 16 18 120

https://link.springer.com/chapter/10.1007/978-3-030-49970-9 10
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The American Community Survey (ACS) 15 a new survey conducted by the U.S. Census Bureau,
This survey uses a sertes of monthly samples to produce annually updated data for the same
small areas (census tracts and block groups) as the decenmial census long-form sample formerly
surveyed. Initially, five years of samples are required to produce these small-area data. Once
the Census Bureau has collected five years of data, new small-area data are produced annually,
The Census Bureau will also produce three-year and single-year data products for larger

oeographic areas. Like the decenmal census, the ACS will mclude people living m both housing
units (HUs) and group quarters (GQ) factlitres
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