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Population Prospects 2024, Online, Edition.
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Population (in thousands)

Region 1995 2024 2054 2100
World 5,717,157 8,126,964 9,796,364 10,186,608
Sub-Saharan Africa 565,364 1,227,720 2,209,061 3,344,728
Northern Africa and Western Asia 323,292 576,973 816,036 986,573
Central and Southern Asia 1,377,757 2,134,994 2,658,654 2,643,211
Eastern and South-Eastern Asia 1,917,861 2,350,719 2,198,280 1,456,234
Latin America and the Caribbean 478,329 661,207 730,775 615,305
Oceania (excluding Australia and

New Zealand) 7,153 14,050 20,008 23,985

Europe and Northern America Australia

and New Zealand 1,047,401 1,161,300 1,163,549 1,116,569

[U#if12 United Nations, Population Division, Department of Economic and Social Affairs,

World Population Prospects 2024, Summary of Results, New York, 2024.
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Year Number of international migrants Migrants as a % of the world's population
1970 84 460 125 23
1975 90 368 010 22
1980 101 983 149 23
1985 113 206 691 23
1990 152 986 157 29
1995 161 289 976 28
2000 173 230 585 28
2005 191 446 828 29
2010 220 983 187 32
2015 247 958 644 34
2020 280 598 105 3.6

{Ua0s UN Migration, World Migration Report 2024, 2024, UN Migration.
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Mexico — United States of America

Syrian Arab Republic — Tirkiye

Ukraine — Russian Federation

India — United Arab Emirates

Russian Federation — Ukraine

India — United States of America

Afghanistan — Iran (Islamic Republic of)

Kazakhstan — Russian Federation

India — Saudi Arabia

Bangladesh — India

Russian Federation — Kazakhstan

China — United States of America

Poland — Germany

Philippines — United States of America

Myanmar — Thailand

Turkiye — Germany

Venezuela (Bolivarian Republic of) — Colombia

Indonesia — Saudi Arabia

Algeria — France

Afghanistan — Pakistan

]

Ukraine — Poland

4 8 12
Migrants (millions)

{Uans UN Migration, World Migration Report 2024, 2024, UN Migration
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(Top 10 countries receiving/sending international remittances (2010-2022)
(current USD billion))

Top countries receiving remittances

2010 2015 2020 2022
India 5348 | India 68.91 | India 83.15 | India 111.22
China 52.46 | China 63.94 | China 59.51 | Mexico 61.10
Mexico 22.08 | Philippines (the) 29.80 | Mexico 42.88 | China 51.00
Philippines (the) 21.56 | Mexico 26.23 | Philippines (the) 34.88 | Philippines (the) 38.05
France 19.90 | France 24.07 | Egypt 29.60 | France 30.04
Nigeria 19.75 | Nigeria 20.63 | France 28.82 | Pakistan 29.87
Germany 12.79 | Pakistan 19.31 | Pakistan 26.09 | Egypt 2833
Egypt 1245 | Egypt 18.33 | Bangladesh 21.75 | Bangladesh 21.50
Belgium 10.99 | Germany 15.57 | Germany 19.32 | Nigeria 2013
Bangladesh 10.85 | Bangladesh 15.30 | Nigeria 17.21 | Germany 19.29
Top countries sending remittances
2010 2015 2020 2022
United States 50.53 | United States 60.72 | United States 66.54 | United States 7915
Saudi Arabia 27.07 En:iitr‘;‘:e’:‘rab 4070 En:i;z‘:e?rab 43.35 | Saudi Arabia 39.35
E:j:";ion 2145 | Saudi Arabia 38.79 | Saudi Arabia 34.60 | Switzerland 31.91
Switzerland 18.51 | Switzerland 26.03 | Switzerland 29.64 | Germany 25.60
Germany 1468 E‘:j:f;ion 19.69 | Germany 22.45 | China 1826
[taly 12.88 | Germany 18.25 | China 18.30 | Kuwait 17.74
France 12.03 | Kuwait 15.20 | Kuwait 17.36 | Luxembourg 15.51
Kuwait 11.86 | France 1279 E‘:j::‘;ion 16.87 ﬁgf:;?;ﬁ:g;e) 1541
Luxembourg 10.66 | Qatar 12.19 | France 14.78 | France 14.44
g:\i;zfe’:rab 1057 | Luxembourg 1123 Ei;‘ff;rlzn‘:stxe) 1431 | Qatar 1229
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[Ufin+ United Nations, Department of Economic and Social Affairs, Population Division (2022). World

Population Prospects 2022, Online Edition

! © 2010-2022 Macrotrends LLC, World Urban Population 1960-2022 , [website], 2022,
https://www.macrotrends.net/countries/WLD/world/urban-population, (accessed 12 January 2022).
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(Global trends in the access to clean cooking fuels and technologies, 2000-2023)
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{U#fN s World Health Organization, World health statistics 2025, Monitoring health for the SDGs, Sustainable Development
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Number of Disasters by Continent
and Top 10 Countries’ in 2024
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{UfiNs - RELIEFWEB, 2024 Disasters in Number, [website], 18 April 2025, https://reliefweb.int/report/world/2024-
disasters-numbers. (Accessed 18 May 2025).
- UNDRR, 2023 Global Natural Disaster Assessment Report, [website], 13 October 2024,

https://www.preventionweb.net/publication/2023-global-natural-disaster-assessment-report.

(Accessed 18 May 2024).
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Table 1 Top 10 Mortality - 2024

Jl saudi Arabia Heat Wave 1301 M Chad Flood 576
ﬂE Afghanistan Severe Winter Conditions 1,197 ﬂE Pakistan Heat Wave 568
J usa Heat Wave 1006  f3 Japan Earthquake 551
ﬂi India Heat Wave 733 ?F Myanmar Typhoon Yagi 460
ﬁb Papua New Guinea Landslide 670 é Niger Flood 396
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Figure 6
Number of Affected by Disaster Type: 2024 1 67. 2
Compared to 2004-2023 Annual Average in 2024
: Led »:-p
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Table2 Top 10 Total Affected — 2024

ﬂE Bangladesh Heat Wave 33 million ’% Philippines = Typhoon Gaemi and Prapiroon 6.5 millien
Zambia 9.8 million Malawi 6.1million

¥ rhilippines  Typhoon Trami 97milion & Bangladesh Flood (August) 5.8 million
B India Flood gmillion & Bangladesh Flood (June-july) 5.1million
Zimbabwe 7.6 million ’?_é" Bangladesh Tropical Cyclone Remal 4.8 million

11 Sum of people injured, homeless, and otherwise affected.

{Ufins - RELIEFWEB, 2027 Disasters in Number, [website], 18 April 2025, https://reliefweb.int/report/world/2024-
disasters-numbers. (Accessed 18 May 2025).

- UNDRR, 2023 Global Natural Disaster Assessment Report, [website], 13 October 2024,

https://www.preventionweb.net/publication/2023-global-natural-disaster-assessment-report.
(Accessed 18 May 2024).
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Figure 8

Economic Losses (US$ billion) by Disaster Type: < 242
2024 Compared to the 2004-2023 Annual Average in 2024
o A [ & N NH 2 B b
Drought  Eahuake  wemmre 00 movement movement gt ety e

(dry) (wet)

= @& @ O @ . @ v @ o

2004- 2004-

2023 @ 0 2023
ANNUAL ANNUAL

AVERAGE AVERAGE

fi). (U189 oiB U NGURINGRGIMWANIM N gNWIFSMuts

Table 3 Top 10 Economic Losses (US$) - 2024

=& UsA Hurricane Helene 56billion M Brazil Flood 7billion
Z* UsA Hurricane Milton 3sbilion ¥ UsA Storm (May) 6.6 billion
_‘L Japan Earthquake 15 billion ‘;i Brazil Drought 6 billion
2 spain Flood Tibilion  Z£% Usa Storm (March) 5.9 billion
% USA Hurricane Beryl 7.2 billion é) UsA Drought 5.4 billion

12 Historical figures for economic losses are adjusted using the annual consumer price index (CPI) from OECD.

{UANs - RELIEFWEB, 2024 Disasters in Number, [website], 18 April 2025, https:/reliefweb.int/report/world/2024-
disasters-numbers. (Accessed 18 May 2025).
- UNDRR, 2023 Global Natural Disaster Assessment Report, [website], 13 October 2024,

https://www.preventionweb.net/publication/2023-global-natural-disaster-assessment-report.

(Accessed 18 May 2024).
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[Ufin+ (1) World Health Organization (WHO), WHO Coronavirus (COVID-19) Dashboard, [website],
19 October 2023, https:// covid19.who.int/?mapFilter=vaccinations. (Accessed 19 October 2023).
(2) Worldometer, Current World Population Clock: 8.1 Billion People (LIVE, 2023), [website],
19 October 2023, www.worldometers.info/worldpopulation/#:~:text=World%20Population%20Clock
%3A%208.1%20Billion, (LIVE%2C%202023)%20-%20Worldometer. (Accessed 19 October 2023).
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Total vaccine doses administered per Persons fully vaccinated with last Vaccines - Persons vaccinated with at
100 population dose of primary series per 100 least one booster or additional dose
population 100 population
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LU fiN <+ World Health Organization (WHO), WHO Coronavirus (COVID-19) Dashboard, [website],
19 October 2023, https:// covid19.who.int/?mapFilter=vaccinations. (Accessed 19 October 2023).
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{Ufifls - World Health Organization (WHO), WHO Coronavirus (COVID-19) Dashboard, [website],
19 October 2023, https:// covid19.who.int/?mapFilter=vaccinations. (Accessed 19 October 2023).
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{Uf0 3 - World Health Organization (WHO), WHO Coronavirus (COVID-19) Dashboard, [website],
19 October 2023, https:// covid19.who.int/?mapFilter=vaccinations. (Accessed 19 October 2023).
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UM iS"Iﬁt‘]I[ﬁ iﬂlIUB (lflm ﬁﬁLﬁﬁBjﬂjﬂj UﬂSﬁ[ﬁﬁiﬂSﬂ[ﬁﬁjﬁﬁUﬁﬂﬁiﬁﬁiﬂS
(Stormy: Global catastrophic risks looming) ’tﬂSGSS &% Sﬁtmﬁﬁitﬁ RN (9 om)
SHIRSHNI9N% H‘Iﬁmt’li@ ILULmﬁiﬁ:tjl‘lﬁi[iﬂm"l mﬂLﬁﬁlﬁLﬁUﬂi MOGANGIU 83
im8Awe fﬂﬁSiLﬁﬁﬁtﬂ SNUW IR (Turbulent: Upheavals and elevated risk of global
catastrophes) 181fjity: g (05 MSM9% Suisiphit: infuith (90gY) 8hifis
BRIGE%Y HSD”IST’] sz Hﬁﬁﬁ‘lﬂS UﬂSﬁUiﬁLﬁﬁHﬁj‘HiSiLﬁ‘l vUISNWfaniu
(Unsettled Some instability, moderate risk of global catastrophes) IS’lﬁiﬁ TIN1Y LUB (U]
3] ) NS &% Sﬁimﬁﬁi[ﬁ N0t (90m) Sﬁﬁ[ﬁiﬁ ﬁﬁLﬁH mO%"J ﬁﬁmﬂ mi
58’]3[3“]181{111‘1’1 UnSﬁ[ﬁg'IUiSiLﬁ‘l BUISNW MU (Stable: Isolated disruptions, low
risk of global catastrophes) 181fj1ts: iNUg (Vg) M899% smmﬁmtﬁ Nty
(90@) Sﬁﬁ[ﬁfi HﬁLﬁH G%“I mﬂﬁjﬁﬁ.ﬂﬁ UﬂSﬁUjﬁﬁﬁﬁiSILm HtﬂSﬂUjﬂﬁﬂ
iANf (Calm: Negligible risk of global catastrophes) 181H#ItI 1A |§U§ (lﬂ@) N8 9%
Smisiphiw:innith  (9ogl) Sewmsmishig)ny felwufnmeuinmysisinh
Lmujﬁ'cd NNIMY 1 |

imun Ge.gaggsicfwnmuiw:inug Shnw:inuii
(Short- and long-term global outlook)

Short term (2 years) 31% 11%

I Stormy: Global catastrophic risks looming

I Turbulent: Upheavals and elevated risk of global catastrophes
Unsettled: Some instability, moderate risk of global catastrophes
Stable: Isolated disruptions, low risk of global catastrophes

Calm: Negligible risk of global catastrophes

LUﬁFI% World Economic Forum, Global Risks Report 2025, Geneva, Switzerland, World Economic Forum, 2025, p.6.
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State-based armed confiict 23%
Extreme weather events 14%
Geoeconomic confrontation 8%
Misinformation and disinformation 7%
Societal polarization 6%
Economic downturn 5%
Critical change to Earth systems 4%

Lack of economic opportunity or unemployment 3%

Erosion of human rights and/or civic freedoms 2%

Inequality

o
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Share of respondents (%)

{U#iN¢ World Economic Forum, Global Risks Report 2025, Geneva, Switzerland, World Economic
Forum, 2025, p.13.
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60,000,000 51,821,248

46,228,813

50,000,000

40,000,000

24,721,937

30,000,000

20,000,000

10,000,000

Battle Deaths Battle Wounded Civilian Deaths
EWW1 mWW2
{Ufin+ 1) https://www.census.gov/history/pdf/reperes112018.pdf. (Accessed 24 October 2023).
2) https://www.nationalww2museum.org/students-teachers/student-resources/research-starters/research
-starters-worldwide-deaths-world-war. (Accessed 24 October 2023).

MU= *Worldwide casualty estimates vary widely in several sources. The number of civilian deaths in China alone might

well be more than 50,000,000.
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Population Military Civilian Deaths as % Military
No. Country Name Total deaths
(Millions) deaths deaths of population wounded
1 Australia 4.5 61,928 61,928 1.38 152,171
2 Canada 7.2 64,944 2,000 66,944 0.92 149,732
3 India Empire 315.1 74,187 74,187 0.02 69,214
4 New Zealand 1.1 18,050 18,050 1.64 41,317
5 New Found land 0.2 1,204 1,204 0.60 2,314
6 | South Africa 6.0 9,463 9,463 0.16 12,029
7 | United Kingdom 454 | 885,138 109,000 994,138 2.19 | 1,663,435
Sub-total for British
Imperial Forces -1 1,114,914 111,000 1,225,914 = 2,090,212
8 | Belgium 7.4 58,637 62,000 120,637 1.63 44,686
9 | France 39.6 | 1,397,800 300,000 1,697,800 4.29 | 4,266,000
10 | Greece 4.8 26,000 150,000 176,000 3.67 21,000
11 | Italy 35.6 | 651,000 589,000 1,240,000 3.48 953,886
12 | Empire of Japan 53.6 415 - 415 - 907
13 | Luxembourg 0.3 - - -
14 | Montenegro 0.5 3,000 - 3,000 0.60 10,000
15 | Portugal 6.0 7,222 82,000 89,222 1.49 13,751
16 | Romania 7.5 250,000 430,000 680,000 9.07 120,000
17 | Russian Empire 175.1 | 1,811,000 | 1,500,000 3,311,000 1.89 4,950,000
18 | Serbia 4.5 275,000 450,000 725,000 16.11 133,148
19 | United States 92.0 116,708 757 117,465 0.13 205,690
Total (Entente Powers) 806.4 | 5,711,696 | 3,674,757 9,386,453 1.19 | 12,809,280
1 Austria-Hungary 51.4 | 1,100,000 467,000 1,567,000 3.05 3,620,000
2 Bulgaria 5.5 87,500 100,000 187,500 3.41 152,390

3 REPERES, World War | Casualty, [website], 2011, https://www.census.gov/history/pdf/reperes112018.pdf. (Accessed 24 October 2023).
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Population Military Civilian Deaths as % Military
No. Country Name Total deaths
(Millions) deaths deaths of population wounded
3 German Empire 64.9 | 2,050,897 426,000 2,476,897 3.82 4,247,143
4 | Ottoman Empire 21.3 771,844 | 2,150,000 2,921,844 13.72 400,000
Total (Central Powers) 143.1 | 4,010,241 | 3,143,000 7,153,241 5.00 | 8,419,533
1 Denmark 2.7 722 722 0.03
2 Norway 2.4 1,892 1,892 0.08
3 | Sweden 5.6 877 877 0.02
Neutral nations 10.7 - 3,491 3,491
Grand total 960.2 | 9,721,937 | 6,821,248 16,543,185 1.75 | 21,228,813
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=@-=Total deaths  ==@==Military wounded

e 1) ijHLUISﬁI Entente Powers (Australia, Canada, India Empire, New Zealand, New Found Land, South
Africa, United Kingdom, Belgium, France, Greece, Italy, Empire of Japan, Luxembourg, Montenegro,
Portugal, Romania, Russian Empire, Serbia and United States.
2) Lf‘i H{U1§ &y Central Powers (Austria-Hungary, Bulgaria, German Empire, and Ottoman Empire).
3) L‘f‘iﬁLUtsm Neutral nations (Denmark, Norway, and Sweden).
4) Total deaths (Military death and Civilians deaths)
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World War I Military Deaths
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Total Civilian and

Country Military Deaths Military Deaths
Albania 30,000 30,200
Australia 39,800 40,500
Austria 261,000 384,700
Belgium 12,100 86,100
Brazil 1,000 2,000
Bulgaria 22,000 25,000
Canada 45,400 45,400
China 3-4,000,000 20,000,000
Czechoslovakia 25,000 345,000
Denmark 2,100 3,200
Dutch East Indies -- 3-4,000,000
Estonia -- 51,000
Ethiopia 5,000 100,000
Finland 95,000 97,000
France 217,600 567,600
French Indochina -- 1-1,500,000
Germany 5,533,000 | 6,600,000-8,800,000
Greece 20,000-35,000 300,000-800,000
Hungary 300,000 580,000
India 87,000 | 1,500,000-2,500,000
Italy 301,400 457,000
Japan 2,120,000 | 2,600,000-3,100,000
Korea - 378,000-473,000
Latvia - 227,000
Lithuania -- 353,000
Luxembourg -- 2,000
Malaya -- 100,000
Netherlands 17,000 301,000
New Zealand 11,900 11,900
Norway 3,000 9,500
Papua New Guinea -- 15,000
Philippines 57,000 500,000-1,000,000
Poland 240,000 5,600,000
Romania 300,000 833,000
Singapore -- 50,000
South Africa 11,900 11,900
Soviet Union 8,800,000-10,700,000 24,000,000
United Kingdom 383,600 450,700
United States 416,800 418,500
Yugoslavia 446,000 1,000,00
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[Ufin+ 1) https://www.census.gov/history/pdf/reperes112018.pdf. (Accessed 24 October 2023).
2) https://www.nationalww2museum.org/students-teachers/student-resources/research-starters/research
-starters-worldwide-deaths-world-war. (Accessed 24 October 2023).
AT = *Worldwide casualty estimates vary widely in several sources. The number of civilian deaths in China alone might

well be more than 50,000,000
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mnd VA, mignuhigniogiviuhicnmuladw givwooé

futz s wign s gnwint§an: (USs)
Tedwihngiaiw —
EEAEAL MINHUH (U

Tndwinnisn g 17,259,051 11,487,577 28,746,628
5 14,388,832 11,076,698 25,465,530
migaghinSunadw 64,339 392,689 457,028
MIfpUTEh EnShgiansian 2,779,000 13,000 2,792,000
Sy 26,880 5,190 320,170
Tidweashufyg 39,548,563 3,333,813 42,882,376
§o8uGnpn 15,281,952 3,294,398 18,576,350
fNRM N 57,072 39,415 96,487
1t 24,209,539 24,209,539
T wibnng 1,051,124 59,008,162 60,059,286
ngnyBMugihisang 91,270 56,420,846 56,512,116
geupuIngfhisang 959,854 2,587,316 3,547,170
ngiaiw 205,358 102,767 308,125
UIaN s 31,073 98,367 129,440
[AUTERANmIAN: 174,285 4,400 178,685
fIgU 58,064,096 73,932,319 131,996,415
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.9.0 MERRHIRNAPSVBIIES SILINISVB{RS SREVSIGHBESNSG
s SosdusasgomnasisiSiessBignmsgions Linar
Relation or Regression Analysis Model

(=]

tmgmmmmmhis: Shupmgsaiminprinnggamuul vinandugl
GANUMENEIINUYS NN (GDP Per Capita) SUBIURRURH{IANIY (GDP)
TN WM a0HiE U Linear Relation or Regression Analysis Model“] t@gamﬁm Hise
HIGT 8l UTHANSOREUNT S0 UNINTESAG]A Shnnsughiun

Bl

wiv (GDP) (pimsfinndmhmsishnngy (@nignid) Idums§auihwan

cn

Hanma ﬁgﬁ'jﬁmgjﬁ Sungeotn IdumEISIMANG 9 ugsuitunsmuyit:
Jinunsnu8Endsh (Regression Analysis Model) g siigfiminnninn
vTnansmntupul Susdniuphjuno (GDP) islinuis s smi{pipn

R ANMN ﬁﬁﬁ}§ﬁi§jﬁ ShngaiGneg

wn [}

[~

HSRu8EMAGSH (Linear Relation U Regression) AMusauSiiumesni
¢shinhmisiBsnngiyw  hywiamsmanjywuisd mimnnsnuséan
GSH (Regression Analysis) AHIGEJIRIGMINNAINNSIUGHUHIGIESIANGMS
inwignilmippudgSwismsmnnge #snsénnésh (Linear Relation U
Regression) {iift siuhionmhmipingis

(1) Simple Linear Regression

y=bx+a
(2) Multiple Linear Regression

y =b1.X1 + boXo+ ba.xg+ ... bk.Xxk+a
(3) Logistic Linear Regression

f(Z) _ 1 1

1+ e 2 - 1+e—(b1x1+---.+bkxk+a)

Z=y=Dby.Xs + baXo+ b3.X3+ ...... bk.Xk+a
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9. 9). BNSMAATHRIMA

Somicganmpaivinigivoom & Wobe AHISIGIRAMYC H
¢0,8°C 1 WHANMAZIIZINGo,u°C fislgivood Bnnumimisighgivood
M8AHANMA MV °C Bhisifugivouc menEnme,& °C 9 nAMAHYIUIN
glwoom #vowcamsIsi:N APHod,d °C U VeC fhiglgivovcms
n{BH906,6°CY

imun 999 Spmiaganmnaivien Shaujuin figfivoom BN Vowe

Maximum and Minimum Temperature
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WOV HA FTVOMET HIMAIANSIPHIFNIS AT HANMAHYUINASWG: -9,0A% TS
NUAFIVOVE {5 Wome iU AN JussRnnAlananmnndum 84

HUJUTH DISUNMES NNy

Ol



Annual Exponetial Growth Rate*

r= logeP;—log.P,
- t

) P,=P,e""
it p, onanmaglimeu
P, S0HANMNG) ¢
t udhHNMAFIMU Shananmag ¢

1 un =

mugsiiiumnsHsifuEgtl gvobd aRnnmaaivinmnsaipa
MmE,EH|NIAT (°C) SHHANMAHYJUINHSH{EH 9C,GHINIAN (°C) SHFHULUNT
HYIRGomis:ini

119.19). GNSMARHAIGHTE]Y
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Bt fhgaomiumisinisivovl menyaTv.9do0 FMiLH Shgivobe Ms

) ol

nyad 9.9 60 BT wUganUIsa
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IULEEL §§1m:ﬁ§ﬁ1§m§:]u[pﬁ‘i§‘i

Rain water
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4 H.Shryock, et al., The Methods and Materials of Demography, Condensed Edition. Bowling Green University, USA, 1976,. P412.

9



muMINNAIANIWIEAJUYS Annual Exponetial Growth Rate 214110 [{fin
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#0). MIGPAIAN

7. 9). MIPRIANSSSTAIIGIBOLE 3 bomE

0 alo

migrooc uinmuiinmidgtmugul Amsifisiguiimiomspnotinm
iRsigiuincimsnuotinmigioceco 8 Wowe msnymnﬁﬁ@gﬁ'm@iﬁg‘i
wolsd # Womd hywiuonanma ﬁ’gﬁ'jﬁmg]ﬁ Sungoinidumomsig
Woo® HWowe hwiPimabiiungaudénniésd (Linear Relation or
Regression Model) {U1§1$ Multiple Linear Regression*
JUB§ Multiple Linear Regression i3

y = b1 X1+ b2.X2 + b3.X3 + b4.X4 + b5.X5 +a

g 9 G giiuisui
X1 ﬁ;if(iﬁﬁ{fj]ﬁ
Xo ganmIEium
Xa O ANMNHU[UIH
Xa Ay §AHAUIN
Xs Ay 0§ AHU[UIH

(MU 996 mIGgRul
4.0
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3.0
2.5
2.0
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1.0
0.5
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700t
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MmN VG, ALNGHIGIMANG] ShHsIEshRngjMONNKINNG §B Ul

Dependent
Independent variable
Variable

Maximum | Minimum

Year Rain Maximum Minimum
. High High
Yield (t/ha) water Temperature | Temperature
. Water Water
high (ml) (°C) (°C)
(m) (m)

2006 2.50 1,944 32.7 23.7 141 2.3
2007 2.60 1,740 32.6 23.8 13.6 2.2
2008 2.70 1,704 32.5 23.3 13.5 2.4
2009 2.80 1,542 32.9 23.3 14.3 2.4
2010 3.00 1,584 35.5 22.0 12.6 2.3
2011 3.17 1,767 34.5 20.8 15.3 2.5
2012 3.12 1,632 35.1 20.9 11.9 2.7
2013 3.16 1,781 34.2 21.8 15.2 2.7
2014 3.08 1,659 35.0 21.9 15.6 3.1
2015 3.09 1,408 35.9 22.1 11.5 2.3
2016 3.21 1,862 40.2 15.5 9.1 2.2
2017 3.30 1,856 36.4 18.6 9.9 2.7
2018 3.35 1,717 36.4 15.7 10.7 2.7
2019 3.34 1,635 38.7 17.0 10.6 2.5
2020 3.35 1,684 37.8 194 7.0 2.1
2021 3.49 1,966 38.2 16.0 8.9 2.4
2022 3.52 2,150 36.4 17.4 10.9 2.6
2023 3.56 1,856 38.4 18.2 10.2 2.2
2024 3.64 1,697 39.5 18.8 11.1 2.1

ignmumnieiil 8% Run Multiple Linear Regression TMSUINMUIGHU
inumsisammuapuiiminprinn§giujuiigivove G wome

oKs




SUMMARY OUTPUT

AIgHAIMBIE:MI Run Multiple Linear Regression fd{MUANKIAN R U{ful

Regression Statistics

Multiple R

R Square
Adjusted R Square
Standard Error

0.875876314
0.767159317
0.677605208
0.183590861

Observations 19
ANOVA
df SS MS F Significance F

Regression 5 1.44368409 0.288736818 8.566433481 0.000889186
Residual 13 0.438172857 0.033705604
Total 18 1.881856947

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -1.158186244 2.932730962 -0.394917317 0.699307202 -7.493966291 5.177593803 -7.493966291 5.177593803
Rain water high 0.000141395 0.000319587 0.442430517 0.665449364 -0.000549031 0.000831821 -0.000549031 0.000831821
Maximum Temperature 0.104490056 0.044493731 2.348421995 0.035329837 0.008367195 0.200612918 0.008367195 0.200612918
Minimum Temperature -0.016208671 0.0439716 -0.368616812 0.718346737 -0.111203538 0.078786196 -0.111203538 0.078786196
Maximum High Water 0.003657016 0.034113661 0.107200938 0.91626632 -0.070041067 0.077355099 -0.070041067 0.077355099
Minimum High Water 0.24278245 0.234454063 1.035522469 0.31930434 -0.263724759 0.74928966 -0.263724759 0.74928966
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MYUGRUNHIT NSV Multiple R = 0.875876314 UIMAS § i §Shihi
HIGIESNANG (GBI BsENAGsugitmywEhmSANG] (ﬁ;qﬁ'jﬁmgjﬁ,
pnamn, Saagaiing Anapmasivingia§ouginmumielins gsujl
INWUINMHTY P(0.035) < 0.05) ]

MUIW:JUYE 9 = brXs + baXe + baXs + baxs + bs.xs +a  HHHMGANAIAN
GgHuvigsanimyYs

GSRUUINNAINNZHVOVE = 0.000141395%1,684 + 0.104490056*39.9

- 0.016208671*18.6 +0.003657016*10.9
+0.24278245*2.1 -1.158186244 =3.49 t/ha

A1.1). MIPAIANUTNANGRIGASIGIL 0 E i bome

migrood vinmEiSpmvinaAnsuwi  Ansifsiguidnvumnsims
msifisigjuiinocansims figiogeco tml Wowd MmigNAIANTILTE NG TR
iglwove & Wome Hywshananme ﬁ’gf{iﬁmg]h Sungaodnigumomsi
FV00d HUVOVe NWIPMaHIEUHSHESSNAGSH (Linear Relation or
Regression Model) {U1§S$ Multiple Linear Regression*]

JUH§ Multiple Linear Regression i3

y = b1 X1+ b2.X2 + b3.X3 + b4.X4 + b5.X5 +a

it 9 U NG i
X1 st b
Xo nanmIEium
X3 O ANMNHYJUTH
X4 Ay §AHAUIN
X5 Ay a0 § AHY[UIH

MmN Ve vimanmIianaEisinng ShxisiBsunngjMUAN[IND
vInANGUiigivovd di gluomd iuhinnimuisissinng Mywsunm
ﬁgﬁ'jﬁﬁigjﬁ ananmaEivIn ORanmasyuIn Agodnntuin Sungaota
HUJUTEN TG U{HIN SAANAMHIGIHIANG]
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Dependent
Independent variable
Variable
Maximum | Minimum
Year Rice Rain Maximum Minimum
High High
Production water Temperature | Temperature
Water Water
(t) high (ml) (°C) (°C)
(m) (m)
2006 | 6,264,000 1,944 32.7 23.7 14.1 2.3
2007 | 6,727,100 1,740 32.6 23.8 13.6 2.2
2008 | 7,175,500 1,704 32.5 23.3 13.5 2.4
2009 | 7,585,900 1,542 32.9 23.3 14.3 2.4
2010 | 8,249,500 1,584 35.5 22.0 12.6 2.3
2011 | 8,779,400 1,767 34.5 20.8 15.3 2.5
2012 | 9,290,940 1,632 35.1 20.9 11.9 2.7
2013 | 9,389,961 1,781 34.2 21.8 15.2 2.7

okl




Dependent

Independent variable
Variable

Maximum | Minimum

Year Rice Rain Maximum Minimum
High High
Production water Temperature | Temperature
_ Water Water
(t) high (ml) (°C) (°C)
(m) (m)

2014 | 9,324,416 1,659 35.0 21.9 15.6 3.1
2015 | 9,335,284 1,408 35.9 22.1 11.5 2.3
2016 9,952,270 1,862 40.2 15.5 9.1 2.2
2017 | 10,518,339 1,856 36.4 18.6 9.9 2.7
2018 | 10,891,735 1,717 36.4 15.7 10.7 2.7
2019 | 10,985,733 1,635 38.7 17.0 10.6 2.5
2020 | 10,935,619 1,684 37.8 19.4 7.0 2.1
2021 | 12,206,988 1,966 38.2 16.0 8.9 2.4
2022 | 11,624,000 2,150 36.4 17.4 10.9 2.6
2023 | 12,497,000 1,856 38.4 18.2 10.2 2.2
2024 | 13,890,000 1,697 39.5 18.8 11.1 2.1
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SUMMARY OUTPUT

UGHEAS Run Multiple Linear Regression £ UNNRIANUTH ANG (U Ui

Regression Statistics

Multiple R

R Square
Adjusted R Square
Standard Error

0.875228592
0.766025089
0.676034738
1166339.708

Observations 19
ANOVA
df SS MS F Significance F

Regression 5 5.78985E+13 1.15797E+13 8.512302542 0.00091603
Residual 13 1.76845E+13 1.36035E+12
Total 18 7.5583E+13

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0%  Upper 95.0%
Intercept -22539853.4 18631431.57 -1.209775712 0.247905058 -62790614.2 17710907.39 -62790614.2 17710907.39

Rain water high
Maximum Temperature
Minimum Temperature
Maximum High Water
Minimum High Water

1355.306071
750959.7124
13422.16978
-15689.49521
1175480.414

2030.315155
282665.5138
279348.4539
216721.6635
1489470.017

0.667534825
2.656707931
0.048048126
-0.072394679
0.78919374

0.516106146

0.01975797
0.962408214
0.943389794
0.444154568

-3030.923152

140297.9961
-590073.4743
-483888.1843
-2042323.925

5741.535294
1361621.429
616917.8139
452509.1939
4393284.752

-3030.923152

140297.9961
-590073.4743
-483888.1843
-2042323.925

5741.535294
1361621.429
616917.8139
452509.1939
4393284.752
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MYUGRUNHIT NSV Multiple R = 0.875228592 UM AT § i § Shihi
HIGIBSNANG] (VIMANGUID) DSs§NnGshginmywinmsmnng (ngasn
mjﬁ, nanmn, Shngaitng aganmpaiving:a§augihmmelibuiman
UMY P(0.0197) < 0.05)1

mﬁﬂﬁ:gﬁﬁﬁ Yy = bi.Xy + ba.Xo + bs.X3 + baXs + bs.X5 +a tﬁﬁmﬁﬂﬁﬁiﬂﬁ
R N R EABRINGE

UTHIANTUIINNRIANG WOV E = 1355.306%1,684 + 750959.712%39.9
+13422.169*18.6 -15689.495*10.9
+1175480.414*2.1 -22539853.403

=12,236,383t

#0.Mm). MIPRINGAIUINTES AN (GDP Per Capita) A§i0bE
i bome

[MUH999 BNMANRDMIGANUNTNUBSAIJHH (GDP Per Capita) AWM S

1

ifisigiufimumoo meisigimtam.ooofans fgiocemgigivowea« mi

o =
ol

ANRIANAS AN RN UB ST (GDP Per Capita) 1§00V & S5 Wome Hyw i

= u
al

fanaNman ﬁigf{iﬁmgjh Sungaibnitumomsigivood divowe hwid
imeastinungnudénniési (Linear Relation or Regression Model) [ij1#i§ Multiple

Linear Regression]
JUH§ Multiple Linear Regression i3

y = b1.X1 + ba.Xo + b3.X3 + bs.X4 + b5.X5 +a

i 9 GANUETNUESIJHT (GDP Per Capita)
X1 nyarEntg)
Xo nANmMAERUIM
X3 O ANMNHYJUTH
X4 Ay §AHdUIN
X5 Ay 0§ AHUJUIH
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MUK 999 ansMAGANUITINTES N (GDP Per Capita) Bt US$
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mnd mo. Annfmisinntg ShuisiBeanngjumunprianSonuHugY
CUTNUESJHN T (GDP Per Capita)

Dependent
Independent variable
Variable
Maximum | Minimum
Year GDP Per Rain Maximum Minimum
. High High
Capita water Temperature | Temperature
Water Water
(US$) high (ml) (°C) (°C)
(m) (m)
2006 639 1,944 32.7 23.7 14.1 2.3
2007 761 1,740 32.6 23.8 13.6 2.2
2008 907 1,704 32.5 23.3 13.5 2.4
2009 914 1,542 32.9 23.3 14.3 2.4
2010 1,025 1,584 35.5 22.0 12.6 2.3
2011 1,143 1,767 34.5 20.8 15.3 2.5

999




Dependent .
Independent variable
Variable

Maximum | Minimum

Year GDP Per Rain Maximum Minimum
High High
Capita water Temperature | Temperature
_ Water Water
(Us$) high (ml) (°C) (°C)
(m) (m)

2012 1,241 1,632 35.1 20.9 11.9 2.7
2013 1,350 1,781 34.2 21.8 15.2 2.7
2014 1,489 1,659 35.0 21.9 15.6 3.1
2015 1,616 1,408 35.9 221 11.5 2.3
2016 1,747 1,862 40.2 15.5 9.1 2.2
2017 1,879 1,856 36.4 18.6 9.9 2.7
2018 2,081 1,717 36.4 15.7 10.7 2.7
2019 2,260 1,635 38.7 17.0 10.6 2.5
2020 2,132 1,684 37.8 194 7.0 2.1
2021 2,213 1,966 38.2 16.0 8.9 2.4
2022 2,345 2,150 36.4 17.4 10.9 2.6
2023 2,520 1,856 38.4 18.2 10.2 2.2
2024 2,713 1,697 39.5 18.8 11.1 2.1
2025 2,924 1,684 39.9 18.6 10.9 2.1

ignmumnieiil 8% Run Multiple Linear Regression T SUINMUIGHU

iumsgs i Uiminpninn - Aidanuuimtssajnnng  wowvd

v

B Wome

GANUMBBNNUYES T (GDP Per Capita) [RISHANSUGMIGUHEL
AYfURMIIU (GDP) i GDP wsiniwainsTgudinnni Tedwndng Taiw
grgpuIng Shiadwichnyg9 el wRREMeMRE N waganmn ﬁigﬁ'jémgjﬁ
Sungaidnginthuiaiwiing)s
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SUMMARY OUTPUT

AUGHif Run Multiple Linear Regression ﬁijfi F[]‘lﬁi[ﬁ] GDP Per Capita

Regression Statistics

Multiple R 0.88748196
R Square 0.787624229
Adjusted R Square 0.70594124
Standard Error 347.0085457
Observations 19
ANOVA
df SS MS F Significance F
Regression 5 5805475.433 1161095.087 9.642451139 0.000505325
Residual 13 1565394.1 120414.9308
Total 18  7370869.533
Standard
Coefficients Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -6587.28712  5543.210038 -1.18835243 0.255951299 -18562.66434 5388.090102 -18562.66434 5388.090102
Rain water high 0.373091905  0.604057895 0.617642627 0.547478367 -0.931895839 1.678079649 -0.931895839 1.678079649
Maximum Temperature 202.0901045 84.0984391 2.403018494 0.031904218 20.40647257 383.7737363 20.40647257 383.7737363
Minimum Temperature -6.151042848  83.11154983  -0.074009483 0.942129524 -185.7026301 173.4005444 -185.7026301 173.4005444
Maximum High Water -37.11948699 64.47887248 -0.575684493 0.574659049 -176.4176221 102.1786481 -176.4176221 102.1786481
Minimum High Water 355.2786255  443.1460414 0.801719055 0.43712541 -602.0801926 1312.637444 -602.0801926 1312.637444

OBIK]



MBUGRUNNIT NSUINM Multiple R = 0.88748196 UIMAS §Nfi§siini
HIGIBSNANG] (GDP Per Capita) M18§NAGSUGNMYWSHHIGINANG] (RyriGh
mjﬁ, nanmn, Shngaitng aganmpaivint:a§augihmamelibuiman
SUTATIRNWUEN MY P(0.0319) < 0.05)

MUIW:JUYE 9 = brXs + baXe + baXs + baxs + bs.xs +a  HHHMGANAIAN
GDP Per Capita ijG81i{Mys
GANURTNUBS DRG0V E = 0.373091905%1,684+ 202.0901045*39.9
- 6.151042848*18.6 -37.1194869893854*10.9
+ 355.278625479321*2.1 -6587.28712
= 2,325 US$

i0.G). MIAPRINGITHRGEUFAURUIIU (GDP) AgIVOBE b bome

migroon vNMANSHMIBORGURNAAAIT (GDP) Amsifisigiid
IMB90MSANSFANI mmﬁswjﬁmﬁaoméhﬂsq@i iglogemigigivove
migNAIANG GOP figiwove & Wome Mywihafanmn ﬁgﬁ'jémg]ﬁ Sh
ngaoéniumomsigivood #vove huwiPmagituEgRvSénngsh
(Linear Relation or Regression Model) {Ui#i$ Multiple Linear Regression®]

JUH§ Multiple Linear Regression i3

y = b1 X1+ b2.X2 + b3.X3 + b4.X4 + b5.X5 +a

i 9 GDP
X1 nyarEntg)
Xo oHANMAERUIM
X3 O ANMNHYJUTH
X4 Ay §AHAUIN
X5 Ay a0 § AHY[UIH
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1994
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1996
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2011
2012
2013
2014
2015

2016

2017
2018
2019
2020
2021

2022
2023
2024
2025

mnd mo. finnduismnne] Shutgidshangjumunnsinh GDP

Dependent .
Independent variable
Variable
Maximum | Minimum
Year GDP Rain Maximum Minimum
High High
(Millions in water Temperature | Temperature
Water Water
US$) high (ml) (°C) (°C)
(m) (m)
2006 8,326.90 1,944 32.7 23.7 14.1 2.3
2007 | 10,087.45 1,740 32.6 23.8 13.6 2.2
2008 | 12,208.59 1,704 325 23.3 13.5 2.4
2009 | 12,508.71 1,542 32.9 23.3 14.3 2.4
2010 14,248.21 1,584 35.5 22.0 12.6 2.3
2011 | 16,154.35 1,767 34.5 20.8 15.3 2.5

oo




Dependent .
Independent variable
Variable
Maximum | Minimum
Year GDP Rain Maximum Minimum
High High
(Millions in water Temperature | Temperature
_ Water Water
US$) high (ml) (°C) (°C)
(m) (m)

2012 | 17,829.84 1,632 35.1 20.9 11.9 2.7
2013 | 19,707.28 1,781 34.2 21.8 15.2 2.7
2014 | 22,082.48 1,659 35.0 21.9 15.6 3.1
2015 24,354.79 1,408 35.9 221 11.5 2.3
2016 26,764.63 1,862 40.2 15.5 9.1 2.2
2017 | 29,251.39 1,856 36.4 18.6 9.9 2.7
2018 32,931.05 1,717 36.4 15.7 10.7 2.7
2019 36,344.14 1,635 38.7 17.0 10.6 2.5
2020 34,835.44 1,684 37.8 194 7.0 2.1
2021 | 36,725.66 1,966 38.2 16.0 8.9 2.4
2022 39,490.79 2,150 36.4 17.4 10.9 2.6
2023 43,074.45 1,856 38.4 18.2 10.2 2.2
2024 | 47,025.47 1,697 39.5 18.8 11.1 2.1
2025 | 51,404.03 1,684 39.9 18.6 10.9 2.1

ignmumni il 84 Run Multiple Linear Regression MSUINMUIGHEN
iumsgsammupuiiminnaian fi GDP fig) Wove { Wome ™

GDP wsiaiwainsd
1UNAY 160 WHOHRGMGIR

Taitwiiing) s
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u

gt nnma §

n
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SUMMARY OUTPUT

UGHE I Run Multiple Linear Regression fU{MUANHIAN GDP

Regression Statistics

Multiple R 0.87519455
R Square 0.7659655
Adjusted R Square 0.675952231
Standard Error 6797.74465
Observations 19
ANOVA
df SS MS F Significance F
Regression 5 1966085369  393217073.8 8.509473173  0.000917459
Residual 13 600721320.3 46209332.33
Total 18 2566806689
Standard
Coefficients Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -135629.6204  108589.0444 -1.249017533  0.233681822 -370221.9884  98962.74761 -370221.9884 98962.74761
Rain water high 9.823557734  11.83322825 0.83016718 0.421428542 -15.74057769  35.38769316 -15.74057769 35.38769316
Maximum Temperature 3856.658194 1647.4514  2.340984501 0.035822802  297.5558258 7415.760562  297.5558258 7415.760562
Minimum Temperature 50.84328764  1628.118674  0.031228244  0.975561869 -3466.493265 3568.17984 -3466.493265 3568.17984
Maximum High Water -621.8907772  1263.112727 -0.492347804  0.630683631 -3350.679922  2106.898368 -3350.679922 2106.898368

Minimum High Water

4796.379715

8681.035869

0.552512371

0.589971299

-13957.85808

23550.61751

-13957.85808

23550.61751

MYUGRUNNI0 MSUINM Multiple R = 0.87519455 GINAR§NAESHINMHIGIBSNANG] (GDP) M1S§NAGSHGNMYW

ShHIgImANG] (ﬁgﬁ'jf}mg]ﬁ, ananma, Sungasbn g annnmnaiving:s§nugihhumigibvinansupuiih wunm
il P(0.036) < 0.05)

o1y] 4]



MUIW:JUYE 5 = byXy + baXe + baXs + baXs + bsxs +a UIHMGANAIAN
GDP §Gi{muys
GDP §1901 & = 9.823557734 *1,684 + 3856.658194 *39.9 + 50.84328764 *18.6
-621.8907772 *10.9 + 4796.379715*2.1 -135629.6204
= 38,979 MNSUS$

RORSURHIR T SHEANUMBREONUESINANHIVOLE S5 Wome My
jt:i8MI Run Multiple Linear Regession Model 18 fUi§TGRM HaNMA nyaidn
tg]ﬁ Shngaibng ugsuugamspamniaimy

mni Mo sinmAfugsuisminpRinnighil Sgiupul SlnE Nl

5
[0

ol

mnd Mo, pgsunphRanigivoved siivwomd igni

Multiple Linear Regression Model

. gg gl 431K i GDP GDP Per Capita
il (IM8/N%) (IM8) (ANS US$) (US$)

2025 3.49 | 12,236,383 38,979 2,325
2026 3.54 | 12,522,746 40,510 2,408
2027 358 | 12,812,674 42,058 2,493
2028 3.62| 13,106,200 43,624 2,578
2029 3.67 | 13,403,360 45,208 2,664
2030 3.71| 13,704,187 46,809 2,751
2031 3.76 | 14,008,717 48,429 2,840
2032 3.80| 14,316,986 50,068 2,929
2033 3.85| 14,629,029 51,724 3,018
2034 3.90 | 14,944,884 53,400 3,109
2035 3.94 | 15,277,641 55,075 3,199
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#mapCenter=106.91689%2C12.56482%2C78&mode=step&timeExtent=2017%2C2022&year=2024
&renderingRule=0. (Accessed 29 May 2024)
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aAnugsmhmiifnpdingsuisgnsiiv:gamoiinigfhvamusnimision
41§24 iMwinuinipyugSwiligntnmimumiy ing Sundimigntisins:
J61HiH 0 Logistic Regression ifigjgjiingnuinamsingnai-
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gijﬁgﬁji__mﬁﬂyﬁiﬂh MY Logistic Regression Model f:

1
P (y = 1|x1, P xn) = 1+e—(b1x1++bpx)+a)
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MmN 6. MINNRINAR{H ARG MG UG Wi s gnw

ggrumsdfims .
{UvU M
fUu.7 (No.) muj (Age) 159 (Sex) g gnus
(Impact)
(Disaster Information)

1 57 1 1 0
2 40 1 1 1
3 66 1 1 1
4 39 0 1 1
5 40 1 1 1
6 49 1 1 1
7 56 0 1 1
213 40 1 1 1

i

grmufgSwitupyunsiiegapwi)s  Sepipitasgsdoo  pan
wWiwidifotowadsspandausgumimanweunns Fatss Sums
iagn Sugseanignjgiiotivoo gans el ifumssgsaiy vompani4
muits:ISMI Run Logistic Regression Model ignifi§gSwaniim itfumsngin

TN UIEMINNAINN G GNMMY:

Standard Odd Lower Upper Lower Upper
Coefficients Error P-value Ratio 95% 95% 95% 95%
Intercept -0.134539663 1.003017 0.893296 0.874118 0.122405 6.242231 0.122405 6.242231
Age 0.01123984 0.013162 0.393131 1.011303 0.985548 1.037732 0.985548 1.037732
Sex -0.415317487 0.461889 0.368561 0.660131 0.266974 1.632263 0.266974 1.632263
Disaster
Information 1.13399464 0.637796 0.075406 3.108047 0.89042 10.84877 0.89042 10.84877

gauInn ibisHiFmIgNRIANIGEANIGW 1 UH SIHHANIN SIW DEF
s wsgumsAdmsaiimsngnuintuiRnigjunudvsivaomsg i
mamsShmtut:mundnamitie-

1
P (y = 1|x1) ey xn) = 1+e—(b1.x1+~--.+bk.xk+a)

P: Prediction Impact

Xi= Age, Xo= Sex, Xs3= Disaster Information

1
— ~ (o)
T 1+e—(—0.1345+0.01123%65+—0.4153%1+1.1339%1) 0.78830 ~ 79%

P (impact)

Mok
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mnd . pgsuismiqpriahfipanianmo
R Ut MR Wi B gn s

ggrumedifims . .
JuUs M MINNKIAN
fu.7 (No.) iy (Age) 1fi¢ (Sex) Mg gnw
) ) (Impact) (Prediction)
(Disaster Information)

1 57 1 1 0 0.77290863
p 40 1 1 1 0.73763861
3 66 1 1 1 0.79017274
4 39 0 1 1 0.80811509
5 40 1 1 1 0.73763861
6 49 1 1 1 0.75674014
7 56 0 1 1 0.83601698
213 40 1 1 1 0.73763861

(ign 9dd vinmAiampanitumomEuGmuiaitugnism (True
Positive Rate) SuHim{faNiEUMGIMENT MR mgmszm(ﬁalse Positive
Rate)“ True Positive Rate RfH{MIE mtﬁﬁmjﬁﬁﬁLmﬁﬁm%%@m i wmInnfRnn
AggriigsuniRnmginitig wosiiiludantwn{fiv o,¢ Adgsinnifnigiy
MATAH WIWMINAINMBAIGEN Logistics Regression AfHH 11868 999 (Hani
HUBILMY WIM{AANIY False Positive Rate AMH{MIE IS SfinigiiMnTah inm
sipﬁmhmﬁ Logistics Regression AMNGIAfITuINSGESS d0fpaNi

juBg

True Positives

True Positives Rate (TPR) =

True Positives+False Negative

False Positives

False Positives Rate (FPR) =

" False Positives+True Negative

UoR)
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ignmuaging il BhMsHANS p-value ZENNIMYS

Hop:p =0.60; Hy:p # 0.60 ;n =600; x=448; $=0.75;py,=0.60; q,=0.40

Ugni p=%=22-075,qy=1-0.60 = 0.40

n_ 600

_ p-po — 0.75-0.60
fpotm 0.60%0.40
n 600

(mUlfi 988, ugtuisMIRANS p-value

Z, =7.33

Fail to reject H,
0.95

Reject H,

0.025/

2=-1.96 =196  7,=7.33
HigsZ,=7.33> Z=1.96 > Reject Hy

MUUGRUNMIDNSUTINMS  apsmpmmampisinhienijniih - Shien
antiagivowe Anminihummaumaisigisginy Insafnnisiy wowm fin
[mnKiue

MNY GG BINMEDN Z score table ﬁj@i’ﬁ@]ﬁ@ﬁmgﬁnﬁﬁmmnmmsﬁ 7.
[UaiSif Z. > Z score table Iz iHHAANTRMMUMAFIVOVM [RIMSURiH
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MUI: Confidence Interval 95% 83 Two tail test RN GHANS Area in the
left (A=0.95+ 0.025=0.975 1 iﬁﬁmﬁmﬂﬂ Z score table iﬁ A =0.975 2>7=4+1.96

MNEG. Z score table

b4 .00 .01 .02 .03 .04 .05 m .07 .08 .09

7
0.0 .5000 .5040 .5080 .5120 .5160 .5199 §23'9/ .5279 .5319 .5359
0.1 .5398 .5438 .5478 .5517 .5557 .5596  .5636| .5675 .5714 .5753
0.2 .5793 .5832 .5871 .5910 .5948 .5987 .6026| .6064 .6103 .6141
0.3 .6179 6217 .6255 .6293 .6331 .6368  .6406| .6443 .6480 .6517
0.4 .6554 .6591 .6628 .6664 .6700 6736 .6772| .6808 .6844 .6879
0.5 .6915 .6950 .6985 .7019 7054 7088 .7123| .7157 7190 7224
0.6 7257 7291 7324 .7357 7389 7422 7454 .7486 7517 7549
0.7 .7580 7611 7642 7673 7704 7734 7764 .7794 7823 .7852
0.8 .7881 .7910 .7939 7967 .7995 .8023  .8051 .8078 .8106 .8133
0.9 .8159 .8186 .8212 .8238 .8264 .8289  .8315| .8340 .8365 .8389
1.0 .8413 .8438 .8461 .8485 .8508 .8531  .8554| .8577 .8599 .8621
11 .8643 .8665 .8686 .8708 .8729 .8749 8770 .8790 .8810 .8830
1.2 .8849 .8869 .8888 .8907 .8925 .8944  .8962| .8980 .8997 .9015
13 9032 .9049 .9066 .9082 .9099 9115 9131 .9147 9162 9177
1.4 9192 .9207 .9222 .9236 9251 9265  .9279| .9292 .9306 .9319
1.5 9332 .9345 .9357 .9370 .9382 9394 .9406| .9418 .9429 9441
1.6 .9452 .9463 .9474 .9484 .9495 .9505  .9515 .9525 .9535 .9545
: 157 .9554 .9564 9573 .9582 .9591 9599 .9608| .9616  .9625 9633

.9641 .9649 .9656 .9664 9671 9678  .9686( .9693 .9699 .9706
1:9 9713 .9719 9726 .9732 .9738 9744 (9750) .9756  .9761 .9767
9772 9778 .9783 .9788 .9793 9798  .9803 .9808 .9812 .9817

2.1 9821 .9826 .9830 .9834 .9838 9842 9846  .9850 .9854 .9857
2.2 .9861 .9864 .9868 .9871 .9875 .9878  .9881 .9884 .9887 .9890
2.3 .9893 9896 .9898 .9901 .9904 9906 .9909 .9911 .9913 .9916
2.4 .9918 .9920 .9922 .9925 .9927 9929  .9931 .9932 .9934 .9936
25 .9938 .9940 9941 9943 .9945 9946 9948 .9949 .9951 .9952
2.6 .9953 .9955 .9956 .9957 .9959 9960 .9961 .9962 .9963 .9964
2.7 .9965 .9966 .9967 .9968 .9969 9970 .9971  .9972 .9973 .9974
2.8 9974 .9975 .9976 .9977 .9977 9978 9979  .9979 .9980 .9981
29 .9981 .9982 .9982 .9983 .9984 9984 9985  .9985 .9986 .9986
3.0 .9987 .9987 .9987 .9988 .9988 9989  .9989  .9989 .9990 .9990
3t .9990 9991 .9991 19991 .9992 9992 9992 9992  .9993 .9993
3.2 .9993 .9993 .9994 .9994 .9994 9994 9994  .9995 .9995 .9995
3.3 .9995 .9995 .9995 .9996 8996 9996 9996 .9996  .9996 .9997
3.4 .9997 .9997 .9997 .9997 .9997 9997 9997  .9997 .9997 .9998

{Ufi0s JAY L. DEVORE, Probability and Statistics for Engineering and the Sciences, Sixth Edition, JAY L. DEVORE, 2004.
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wooFaNIgTmuBiE Logistics Regression Model
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wie | muny | ey | ffmsims (el MiNRIANEUT: M
Wh | et | ANt | sngnw g & -
& & § Rargiumatan | DOOME | MATT)
1 57 1 1 0 0.772908627 77%
2 40 1 1 1 0.737638606 74%
3 66 1 1 1 0.790172736 79%
4 39 0 1 1 0.808115093 81%
5 40 1 1 1 0.737638606 74%
6 49 1 1 1 0.756740138 76%
7 56 0 1 1 0.836016978 84%
8 50 1 1 1 0.758803243 76%
9 39 1 0 0 0.472152999 47%
10 61 1 1 1 0.780702985 78%
11 63 0 1 1 0.846520174 85%
12 54 1 1 0 0.766935748 77%
13 58 1 1 1 0.774875400 77%
14 54 1 1 1 0.766935748 77%
15 31 1 1 1 0.717596905 72%
16 73 0 1 0 0.860561723 86%
17 66 1 1 1 0.790172736 79%
18 57 0 0 0 0.623899105 62%
19 56 0 0 0 0.621258038 62%
20 55 1 1 1 0.768938786 77%
21 49 1 0 0 0.500223753 50%
22 41 1 1 0 0.739808012 74%
23 57 1 1 0 0.772908627 77%
24 34 1 1 1 0.724379809 72%
25 48 1 1 1 0.754665092 75%
26 38 0 1 1 0.806366148 81%
27 30 0 1 1 0.791938525 79%
28 34 0 1 1 0.799249375 80%
29 32 0 1 1 0.795618241 80%
30 32 1 1 1 0.719869095 72%
31 54 0 1 1 0.832911856 83%
32 64 0 1 0 0.847974815 85%
33 49 1 1 0 0.756740138 76%
34 24 1 1 0 0.701383286 70%
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35 37 1 1 0 0.731060854 73%
36 52 1 1 0 0.762893525 76%
37 36 0 1 1 0.802831984 80%
38 51 1 1 0 0.760854380 76%
39 37 1 1 1 0.731060854 73%
40 32 0 1 0 0.795618241 80%
41 45 1 1 0 0.748368595 75%
42 30 0 1 1 0.791938525 79%
43 65 0 1 1 0.849418123 85%
44 63 1 1 0 0.784527344 78%
45 54 1 1 1 0.766935748 77%
46 49 0 1 0 0.824943647 82%
47 80 1 1 1 0.815074231 82%
48 36 1 1 0 0.728845248 73%
49 65 1 1 0 0.788303095 79%
50 71 1 1 0 0.799338666 80%
51 78 1 1 1 0.811661884 81%
52 38 1 1 1 0.733264981 73%
53 37 1 1 1 0.731060854 73%
54 63 0 1 1 0.846520174 85%
55 64 1 1 1 0.786421297 79%
56 46 1 1 1 0.750479289 75%
57 66 1 1 0 0.790172736 79%
58 45 1 1 0 0.748368595 75%
59 52 1 1 0 0.762893525 76%
60 36 1 1 0 0.728845248 73%
61 54 1 1 0 0.766935748 77%
62 36 1 1 0 0.728845248 73%
63 69 1 1 0 0.795708734 80%
64 65 1 1 0 0.788303095 79%
65 48 1 1 0 0.754665092 75%
66 45 1 1 1 0.748368595 75%
67 48 1 1 0 0.754665092 75%
68 43 1 1 0 0.744111791 74%
69 45 1 1 1 0.748368595 75%
70 67 0 1 1 0.852270902 85%
71 49 1 1 1 0.756740138 76%
72 47 1 1 1 0.752578132 75%
73 28 1 1 1 0.710713739 71%
74 52 0 1 1 0.829759910 83%
75 41 1 1 1 0.739808012 74%
76 41 0 1 1 0.811576784 81%
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77 68 0 1 1 0.853680461 85%
78 52 1 1 0 0.762893525 76%
79 54 1 1 1 0.766935748 77%
80 39 0 1 1 0.808115093 81%
81 51 1 1 1 0.760854380 76%
82 57 1 1 0 0.772908627 77%
83 64 1 1 1 0.786421297 79%
84 34 1 1 0 0.724379809 72%
85 59 1 1 1 0.776830057 78%
86 40 1 1 0 0.737638606 74%
87 47 1 1 1 0.752578132 75%
88 60 1 1 0 0.778772589 78%
89 46 0 1 1 0.820020682 82%
90 65 1 1 1 0.788303095 79%
91 54 1 1 1 0.766935748 77%
92 52 1 1 1 0.762893525 76%
93 58 1 1 1 0.774875400 77%
94 64 1 0 0 0.542272004 54%
95 75 1 0 1 0.572762445 57%
96 74 1 0 1 0.570009770 57%
97 55 1 0 1 0.517076869 52%
98 51 0 0 1 0.607947359 61%
99 44 0 1 1 0.816679081 82%
100 77 1 1 1 0.809937663 81%
101 80 1 1 1 0.815074231 82%
102 58 1 1 1 0.774875400 77%
103 65 1 1 1 0.788303095 79%
104 37 1 0 1 0.466554251 47%
105 69 1 1 1 0.795708734 80%
106 51 1 0 1 0.505843407 51%
107 65 1 1 1 0.788303095 79%
108 70 1 1 1 0.797529769 80%
109 44 1 1 1 0.746246084 75%
110 45 1 1 1 0.748368595 75%
111 51 1 1 1 0.760854380 76%
112 55 1 1 1 0.768938786 77%
113 43 1 1 1 0.744111791 74%
114 53 1 1 1 0.764920655 76%
115 38 1 1 1 0.733264981 73%
116 60 1 1 1 0.778772589 78%
117 48 1 1 1 0.754665092 75%
118 44 1 1 1 0.746246084 75%
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119 52 1 1 1 0.762893525 76%
120 43 1 1 1 0.744111791 74%
121 62 1 1 1 0.782621239 78%
122 37 1 1 1 0.731060854 73%
123 50 1 1 1 0.758803243 76%
124 60 1 1 1 0.778772589 78%
125 55 1 1 1 0.768938786 77%
126 55 1 1 1 0.768938786 77%
127 73 1 1 1 0.802920074 80%
128 63 1 1 1 0.784527344 78%
129 56 1 1 1 0.770929751 77%
130 59 1 1 1 0.776830057 78%
131 40 1 1 0 0.737638606 74%
132 55 0 1 1 0.834470253 83%
133 60 0 1 0 0.842087837 84%
134 63 0 1 1 0.846520174 85%
135 65 1 1 1 0.788303095 79%
136 47 1 1 1 0.752578132 75%
137 42 1 1 1 0.741965753 74%
138 75 1 1 1 0.806453039 81%
139 51 0 1 1 0.828166299 83%
140 53 1 1 0 0.764920655 76%
141 57 1 1 1 0.772908627 77%
142 40 1 1 1 0.737638606 74%
143 76 0 1 1 0.864558929 86%
144 59 1 1 1 0.776830057 78%
145 54 1 1 1 0.766935748 77%
146 41 1 1 1 0.739808012 74%
147 31 1 1 1 0.717596905 72%
148 37 1 1 1 0.731060854 73%
149 50 1 1 1 0.758803243 76%
150 64 1 1 1 0.786421297 79%
151 30 1 1 1 0.715313573 72%
152 71 1 1 1 0.799338666 80%
153 48 1 1 1 0.754665092 75%
154 55 1 1 1 0.768938786 77%
155 50 1 1 1 0.758803243 76%
156 64 1 1 1 0.786421297 79%
157 74 1 1 0 0.804692606 80%
158 38 1 1 0 0.733264981 73%
159 51 0 1 1 0.828166299 83%
160 61 1 1 0 0.780702985 78%
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161 45 1 1 1 0.748368595 75%
162 60 1 1 1 0.778772589 78%
163 53 1 1 0 0.764920655 76%
164 29 1 1 1 0.713019163 71%
165 33 1 1 0 0.722130083 72%
166 31 1 1 0 0.717596905 72%
167 42 1 1 1 0.741965753 74%
168 80 0 1 1 0.869737770 87%
169 43 1 1 1 0.744111791 74%
170 41 0 1 1 0.811576784 81%
171 63 1 1 1 0.784527344 78%
172 55 1 1 1 0.768938786 77%
173 65 1 1 1 0.788303095 79%
174 53 1 1 1 0.764920655 76%
175 48 1 1 1 0.754665092 75%
176 64 1 1 1 0.786421297 79%
177 68 1 1 1 0.793875553 79%
178 40 1 1 1 0.737638606 74%
179 54 1 1 0 0.766935748 77%
180 31 1 1 1 0.717596905 72%
181 64 1 1 1 0.786421297 79%
182 79 0 1 1 0.868459063 87%
183 48 1 1 1 0.754665092 75%
184 55 1 1 1 0.768938786 77%
185 66 1 1 1 0.790172736 79%
186 50 1 1 1 0.758803243 76%
187 64 1 1 1 0.786421297 79%
188 74 1 1 1 0.804692606 80%
189 45 1 1 1 0.748368595 75%
190 38 1 1 1 0.733264981 73%
191 51 1 1 1 0.760854380 76%
192 61 1 1 1 0.780702985 78%
193 36 0 1 1 0.802831984 80%
194 45 1 1 1 0.748368595 75%
195 39 1 1 1 0.735457581 74%
196 49 1 1 1 0.756740138 76%
197 29 1 1 0 0.713019163 71%
198 33 1 1 1 0.722130083 72%
199 42 1 1 1 0.741965753 74%
200 45 1 1 1 0.748368595 75%
201 49 1 1 1 0.756740138 76%
202 80 1 1 1 0.815074231 82%
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203 43 1 1 1 0.744111791 74%
204 41 1 1 1 0.739808012 74%
205 63 1 1 1 0.784527344 78%
206 55 1 1 1 0.768938786 77%
207 65 1 1 0 0.788303095 79%
208 53 1 1 1 0.764920655 76%
209 42 1 1 1 0.741965753 74%
210 50 1 1 1 0.758803243 76%
211 47 0 1 1 0.821673571 82%
212 39 1 1 1 0.735457581 74%
213 40 1 1 1 0.737638606 74%
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N Standard Normal Curve Areas

SUATHS G

Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 | 050000 0.503%9 050738  0.51197 051595 051994 052332 0.527%0 0.5318%  0.53386
0.1 | 053983 054380 054776 055172 0.55567  0.55%62 056356 056749 057142 057533
0.2 | 057926 058317 058706 0.5%095  0.5%483  0.59871 060257  0.60642 061026  0.61409
0.3 | 0.61791 0.62172 0.62552 0.62930 0.63307 0.63683  0.64058 0.64431  0.64803 065173
0.4 | 065542 0.65910 0.66276  0.66640 0.67003 0.67364 067724 0.68082  0.6843%  0.68733
0.5 | 0.69146 0.694%7 069847 070194 0.70540 0.70884 071226 0.71366 0.71904  0.72240
0.6 | 0.72575 072807 073237 0.73565  0.73891  0.74215 074537 0.4857  0.75175  0.75450
0.7 | 0.75804 076115 076424 076730 0.77035  0.77337 077637 0.97935  0.78230  0.78524
0.8 | 0.78814 0.79103  0.7938%  0.7%673  0.79%35  0.80234 080511 0.80785  0.81057 = 0.81327
0.9 | 0.81594 081859 082121 0.82381 0.8263% 0.828%4 083147 083338 0.83646 083831
1.0 | 0.34134  0.84375 0.84614 0.8484% 0.85083 0.83314 0835343 0.8576%  0.85993  0.86214
1.1 | 0.86433 0.86650 0.86864 087076 0.87280 0.87493 0876%8 087900  0.88100  0.882983
1.2 | 0.88493 0.83686 0.88877 0.8%005 089251 0.89435 08917 0.85%7%  0.8%973 050147
1.3 | 090320 0.504%0 0950658 050824 090988 051149 051309 051466 091621 091774
1.4 | 051824 052073 052220 0.92364 092507 092647 082785 0.82922  0.93056  0.93189
1.5 | 093319 093448 093574 093693 093822 093343 054062 054179 094295  0.34408
1.6 | 094520 0.94630 054738 054845 09490 095053 085154 085254 095332 053449
1.7 | 095543 055637 095728 093818 095507 0.95%94 096080 0.56164 096246 056327
1.8 | 096407 096485 096562 096638 096712 096784 096856 056926 0.96995  0.597062
1.9 | 097128 057193 097257 097320 0.97381 097441 087500 0.87558  0.97615  0.97670
2.0 | 097725 097778 097831 057882 097932 0.97382 058030 0.88077 098124 098169
2.1 | 098214 0.58257 098300 098341 098382 058422 098461 098500 098537  0.98374
2.2 | 098610 098645 098679 058713 098745 098778 058809 0.58840 098870  0.938%9
2.3 | 098928 0.58956 098983 099010 099036 099061 0.9%08¢ 0599111 099134  0.99138
2.4 | 099180 099202 059224 0.9%245 099266 0.992806 099305 059324 099343  0.99361
25 | 089379 0.993% 093413 099430 099446 039461 099477 099492 099506  0.99320
2.6 | 099534 0.99547 099560 099573 099585  0.99598 059609 0.8%621  0.9%632 @ 0.5%043
2.7 | 089653 059664 09%674 099683 099693 059702 099711 099720 099728  0.99736
2.8 | 099744 099752 099760 0.9%767 099774 099781 059788  0.897%5  0.9%801 = 0.%9807
2.0 | 099813 059819 099825 0.99831 099836 099841 099846 0.99851 099856  0.99861
3.0 | 059865 0.99869 099874 099878 0.%9882 0.598R86 0.9988%  0.99893  0.998%G  0.95%00
3.1 | 059303 0.9%%06 093910 099913 099916 029918 099921 099924 099926 099929
3.2 | 059931 059934 0599936 099938 099540 059942 099944 099346 099948  0.95930
3.3 | 099952 059953 099955 09997 099958 059960 099961 099362 099964  0.99965
3.4 | 059966  0.99968 099965 099970 099571 099972  0.9%973  0.99374 099975  0.95976
3.5 | 099977 059978  0.9%978  0.99379  0.99980 0.99981 0.99981 0.99382 099983  0.99983
3.6 | 099984 099985 093985 099986  0.99%86 0.39987 099987 099988 099988  0.95983
3.7 | 099989 0.599%0 093990 099390 099991 059991 099992 0599392 099992  0.99992
3.8 | 059993 059993 099993 099994 099994 099994 099994 099995 099995 | 0.99995
3.0 | 09999 059995 099996 0.99%96 0.999%6 099996 0.99996 0.99396 099997  0.99997

il



Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
-3.9 | 0.00005 0.00005 0.00004 000004 0.00004 0.00004 000004 0.00004 000003 = 0.00003
-3.8 | 0.00007 0.00007 000007 000006 000006 0.00006 000006 0.00005 0.00005  0.00005
-3.7 | 0.00011 000010  0.00010 0.00010 0.00009 0.00003 000008 0.00008 0.00008  0.00008
-3.6 | 0.00016 0.00015 000015 000014 000014 000013 000013 0.00012 0.00012  0.00011
-3.5 | 000023 0.00022  0.00022  0.00021  0.00020 0.0001% 000019 0.00018 000017  0.00017
-3.4 | 0.00034 000032 000031 000030 0.0002% 0.00028 000027 0.00026 000025  0.00024
-3.3 | 0.00048 000047 0.0004> 000043 000042 000040 000039 0.00038 000036 = 0.00033
-3.2 | 0.00065 0.00066 000064 000062 000060 0.00058 000056 0.00054 000052  0.00050
-3.1 | 0.00097 0.00094 0.000%0 0.00087 0.00084 0.00082 000079 0.00076 0.00074 = 0.00071
-3.0 | 0.00135 000131 000126 000122 0000118 000114 000111 000107  0.00104  0.00100
-2.9 | 0.00187 000181 000175  0.0016% 000164 0.0013% 000154 0.0014% 000144  0.00139
-2.8 | 0.00256 0.00248 000240 000233 000226 000219 000212 0.00205 0.0019%  0.00193
-2.7 | 0.00347 000336 000326 000317 000307 00029 000289 0.00280 000272  0.00264
-2.6 | 0.00466 0.00453 000440 000427 000415 000402 000391 0.00379 000368  0.00357
-2.5 | 0.00621  0.00604 0.00587  0.00570 000554 0.0053% 000523 0.00508  0.004%4  0.00430
-2.4 | 0.00820 0.00798 000776 000755 0.00734 0.00714 000695 0.00676 000657  0.00633
-2.3 | 001072 0.01044  0.01017  0.009%0 000964 0.0093% 000914 0.0088%  0.00866 = 0.00842
-2.2 | 0.013%0 0.01355 001321 001287 001255 001222 001191 0.01160 0.01130  0.01101
-2.1 | 0.01786 001743 0.01700 0.0165% 001618 001578 001339 0.01500 001463  0.01426
-2.0 | 002275 0.02222  0.0216% 0.02118 002068 0.02018 001970 0.01%23  0.01876  0.01831
-1.9 | 0.02872 002807 0.02743 002680 002019 0.0253% 002500 0.02442 002385  0.02330
-1.8 | 0.03593 0.03515 003438 003362 003288 0.03216 003144 0.03074 0.03005 002938
-1.7 | 0.04457  0.04363  0.04272  0.04182  0.040%3  0.04006 003920 0.03836  0.03754 = 0.03673
-1.6 | 0.05480 0.05370 005262 005155 005050 0.04547 0.04846 0.04746 0.04648  0.04351
-1.5 | 0.06681  0.06552 0.06426  0.06301 0.06178 0.06057 0.05938 0.05821  0.05705 = 0.055%92
-1.4 | 0.08076 0.07327 007780 007636 007493 007353  0.07215 0.07078  0.06944  0.06811
-1.3 | 0.09680 008510 009342 008176 009012 008351 008651 0.08534 008379  0.08226
-1.2 | 011507 0.11314 011123 010935  0.1074%  0.10565 0.10383  0.10204  0.10027  0.09853
-1.1 | 013567  0.13350 013136 012924 012714 012507 012302 012100 0.11%00 @ 0.11702
-1.0 | 015866  0.15625  0.15386  0.15151  0.14917  0.14686  0.14457 0.14231  0.14007  0.13786
-0.9 | 0.18406 018141 017879  0.1761% 017361 017106 016853 0.16602 016354  0.16109
-0.8 | 0.21186 0.208%7 020611 020327 020045 0.19766 0.1948% 0.19215 0.18943  0.18673
-0.7 | 0.241% 023885 023576 023270 02296 022663 022363 022065 021770  0.21476
-0.6 | 027425 027093 026763 026435 026109 025785 025463 025143 024825 024510
-0.5 | 030854 030503 030153 023806 0.2%460 025116 028774 0.28434 02808  0.27760
-0.4 | 034458 034090 033724 033360 032997 032636 032276 031918 031561  0.31207
-0.3 | 038209 037828 037448 037070 036093 036317 033942 0.3556% 0351897 @ 0.34827
-0.2 | 042074 041683 041294 040205 040517 040129 039743 039338 038974 03891
0.1 | 046017 045620 043224 044828 044433 044038 043644 043251 042858  0.42465

0.0 | 0.50000 049601 049202 048803 048405 048006 047608 047210 046812 046414 |

i)



