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Supplementary information 1

## the procedure for picking up questions in a population inference task

We picked up 140 questions among 210 questions (i.e., all possible 105 pairs by using 15 Japanese cities in “difficult

list”, and 105 pairs by using 15 Japanese cities in “easy list”!) in the following procedure:

1) For each difficulty list, we sorted all questions according to the question number in the original study'.

2) We omitted questions whose question numbers were multiples of 3, and picked up the question numbers 1, 2,

4,5,7, -+, 203, 205, 206, 208, 209 (one-hundred and forty questions in total).

3) We split them into two question sets. The question numbers 1, 4, 7, -+, 205, and 208 were called “population

inference set A” (70 questions), while 2, 5, -++, 203, 206, and 209 were called “population inference set B” (also

70 questions).



## question list (population inference task; 140 questions)

altCorrect | city_large_En city_large_popu altFalse city_small_En city_small_popu difficultyLevel qidx assign
T Yokohama-shi | 3724844 KB Osaka-shi 2691185 easy 1 A
MOET™ | Yokohama-shi | 3724844 % # B | Nagoya-shi 2295638 easy 2 B
il
MEHEHT | Yokohama-shi | 3724844 @™ | Fukuoka-shi 1538681 easy 4 A
BT | Yokohama-shi | 3724844 T | Kobe-shi 1537272 easy 5 B
iRl Yokohama-shi | 3724844 N5 Hiroshima-shi | 1194034 easy 7 A
MR Yokohama-shi | 3724844 iz Sendai-shi 1082159 easy 8 B
MOET | Yokohama-shi | 3724844 gt | Niigata-shi 810157 easy 10 A
T Yokohama-shi | 3724844 AT Hamamatsu- 797980 easy 11 B
shi
TE™ Yokohama-shi | 3724844 fie] Ly v Okayama-shi | 719474 easy 13 A
T Yokohama-shi | 3724844 W & | Kagoshima-his | 599814 easy 14 B
bl
NG Osaka-shi 2691185 AL T Sapporo-shi 1952356 easy 16 A
N Osaka-shi 2691185 ] T Fukuoka-shi 1538681 easy 17 B
KB Osaka-shi 2691185 AR Kyoto-shi 1475183 easy 19 A
KB | Osaka-shi 2691185 JEETi | Hiroshima-shi | 1194034 easy 20 B
KBt Osaka-shi 2691185 T Chiba-shi 971882 easy 22 A
KBfi Osaka-shi 2691185 i Niigata-shi 810157 easy 23 B
KBfi Osaka-shi 2691185 REAT Kumamoto-shi 740822 easy 25 A
KB Osaka-shi 2691185 ] 1L Okayama-shi 719474 easy 26 B
% # B | Nagoya-shi 2295638 ALWET | Sapporo-shi 1952356 easy 28 A
il
% 15 2 | Nagoya-shi 2295638 f ] T Fukuoka-shi 1538681 easy 29 B
bl
% 15 2 | Nagoya-shi 2295638 HUER T Kyoto-shi 1475183 easy 31 A
bl
%4 # [/ | Nagoya-shi 2295638 /N=T1) Hiroshima-shi | 1194034 easy 32 B
il
# i B | Nagoya-shi 2295638 T#wi | Chiba-shi 971882 easy 34 A
il
# i B | Nagoya-shi 2295638 #ri|mi | Niigata-shi 810157 easy 35 B
il
%4 # /2 | Nagoya-shi 2295638 REATH Kumamoto- 740822 easy 37 A
Ol shi




% # 2 | Nagoya-shi 2295638 fli#i | Okayama-shi | 719474 easy 38 B
i
FL#i | Sapporo-shi 1952356 f@i™ | Fukuoka-shi 1538681 easy 40 A
AL Sapporo-shi 1952356 PR T Kobe-shi 1537272 easy 41 B
AL Sapporo-shi 1952356 IN=T1] Hiroshima-shi | 1194034 easy 43 A
FLWEHT | Sapporo-shi 1952356 filig™ | Sendai-shi 1082159 easy 44 B
AL Sapporo-shi 1952356 s Niigata-shi 810157 easy 46 A
ALIE T Sapporo-shi 1952356 My /NTf Kumamoto- 797980 easy 47 B
shi
AL Sapporo-shi 1952356 fif L L1 v Okayama-shi | 719474 easy 49 A
AR Sapporo-shi 1952356 B % & | Kagoshima-his | 599814 easy 50
i
i it T Fukuoka-shi 1538681 AR Kyoto-shi 1475183 easy 52 A
fE Fukuoka-shi 1538681 N=5i Hiroshima-shi | 1194034 easy 53 B
e e 7 Fukuoka-shi 1538681 THEm Chiba-shi 971882 easy 55 A
& Fukuoka-shi 1538681 il Niigata-shi 810157 easy 56 B
T Fukuoka-shi 1538681 REATH Kumamoto- 740822 easy 58 A
shi
reninn Fukuoka-shi 1538681 i (L1 Okayama-shi 719474 easy 59 B
#FTH | Kobe-shi 1537272 H#H | Kyoto-shi 1475183 easy 61 A
T Kobe-shi 1537272 N=T Hiroshima-shi | 1194034 easy 62 B
T Kobe-shi 1537272 THEH Chiba-shi 971882 easy 64 A
T Kobe-shi 1537272 Wi Niigata-shi 810157 easy 65 B
T Kobe-shi 1537272 NI Kumamoto- 740822 easy 67 A
shi
PR T Kobe-shi 1537272 fiel 1 L1 Okayama-shi | 719474 easy 68 B
H#kH | Kyoto-shi 1475183 BT | Hiroshima-shi | 1194034 easy 70 A
HHRT Kyoto-shi 1475183 filis i Sendai-shi 1082159 easy 71 B
i Kyoto-shi 1475183 s Niigata-shi 810157 easy 73 A
HHER T Kyoto-shi 1475183 Na/NIIT) Hamamatsu- | 797980 easy 74 B
shi
AT Kyoto-shi 1475183 fit] Ly v Okayama-shi | 719474 easy 76 A
H# | Kyoto-shi 1475183 & 2 & | Kagoshima-his | 599814 easy 77 B
i
JEET | Hiroshima-shi | 1194034 FZEH | Chiba-shi 971882 easy 79 A
JRET | Hiroshima-shi | 1194034 HriE™ | Niigata-shi 810157 easy 80 B
B | Hiroshima-shi | 1194034 BEATH | Kumamoto-shi | 740822 easy 82 A
JEET | Hiroshima-shi | 1194034 fli#i | Okayama-shi | 719474 easy 83 B
filie™ | Sendai-shi 1082159 T2 | Chiba-shi 971882 easy 85 A
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I=hn Sendai-shi 1082159 HriET Niigata-shi 810157 easy 86 B
g™ Sendai-shi 1082159 REATT Kumamoto-shi 740822 easy 88 A
fillig i Sendai-shi 1082159 fid] Ly v Okayama-shi | 719474 easy 89 B
T2 | Chiba-shi 971882 | | Niigata-shi 810157 easy 91 A
THEH Chiba-shi 971882 AT Hamamatsu- 797980 easy 92 B
shi
THEH Chiba-shi 971882 fied 1 L1 Okayama-shi | 719474 easy 94 A
T2 | Chiba-shi 971882 BE Y2 B | Kagoshima-his | 599814 easy 95 B
i
#iB | Niigata-shi 810157 HEART | Kumamoto- 740822 easy 97 A
shi
PriET Niigata-shi 810157 fiel 1 L1 Ti7 Okayama-shi | 719474 easy 98 B
NayNIT) Hamamatsu- 797980 HEARTH Kumamoto- 740822 easy 100
shi shi
AT Hamamatsu- 797980 fie] Ly v Okayama-shi | 719474 easy 101 B
shi
HEAR T Kumamoto- 740822 fie] Ly v Okayama-shi | 719474 easy 103 A
shi
ReAT Kumamoto- 740822 B % & | Kagoshima-his | 599814 easy 104 B
shi il
JIam Kawaguchi-shi | 578112 BT T Machida-shi 432348 difficult 106 A
=k Kawaguchi-shi | 578112 =1 g Takasaki-shi 370884 difficult 107 B
JITE Kawaguchi-shi | 578112 A Koriyama-shi 335444 difficult 109 A
JITE Kawaguchi-shi | 578112 £t £% | Sasebo-shi 255439 difficult 110 B
i)
JITE Kawaguchi-shi | 578112 JUR T Hachinohe-shi | 231257 difficult 112 A
JITE Kawaguchi-shi | 578112 i{=k Yamaguchi-shi | 197422 difficult 113 B
JITE Kawaguchi-shi | 578112 =1t Takaoka-shi 172125 difficult 115 A
JIT i Kawaguchi-shi | 578112 #Ryk Miyakonojo- 165029 difficult 116 B
shi
JI T Kawaguchi-shi | 578112 SR Imabari-shi 158114 difficult 118 A
JiaT Kawaguchi-shi | 578112 SR Ashikaga-shi 149452 difficult 119 B
HTH T Machida-shi 432348 peaii) Tsu-shi 340973 difficult 121 A
Y Machida-shi 432348 AR LT Koriyama-shi | 335444 difficult 122 B
T HH 77 Machida-shi 432348 /AZNIH] Matsumoto- 243293 difficult 124 A
shi
WY T Machida-shi 432348 JURT Hachinohe-shi | 231257 difficult 125
T HH T Machida-shi 432348 Ha7 i Hitachi-shi 185054 difficult 127
BT H T Machida-shi 432348 1o [t T Takaoka-shi 172125 difficult 128
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BT H T Machida-shi 432348 KT Ogaki-shi 159879 difficult 130 A
WP | Machida-shi | 432348 4ifthi | Imabari-shi 158114 difficult 131 B
=10 Takasaki-shi 370884 A Tsu-shi 340973 difficult 133 A
Wl | Takasaki-shi | 370884 BT | Koriyama-shi | 335444 difficult 134 B
e IR T Takasaki-shi 370884 AT Matsumoto- 243293 difficult 136 A
shi
TR Takasaki-shi 370884 ANERf] Hachinohe-shi | 231257 difficult 137 B
IR T Takasaki-shi 370884 Hizmi Hitachi-shi 185054 difficult 139 A
gl | Takasaki-shi | 370884 @il | Takaoka-shi 172125 difficult 140 B
I T Takasaki-shi 370884 KIETH Ogaki-shi 159879 difficult 142 A
re IR T Takasaki-shi 370884 SR Imabari-shi 158114 difficult 143 B
e Tsu-shi 340973 BT | Koriyama-shi | 335444 difficult 145 A
Her Tsu-shi 340973 fetiefiiti | Sasebo-shi 255439 difficult 146 B
HEri Tsu-shi 340973 J\FTti | Hachinohe-shi | 231257 difficult 148 A
e Tsu-shi 340973 (HEO™ | Yamaguchi-shi | 197422 difficult 149 B
Eai) Tsu-shi 340973 = T Takaoka-shi 172125 difficult 151 A
e 91 Tsu-shi 340973 HR T Miyakonojo- 165029 difficult 152 B
shi
FEf Tsu-shi 340973 SR Imabari-shi 158114 difficult 154 A
AT Tsu-shi 340973 M Ashikaga-shi 149452 difficult 155 B
AL Koriyama-shi | 335444 l/AZNIT] Matsumoto- 243293 difficult 157 A
shi
AL Koriyama-shi 335444 JUR T Hachinohe-shi | 231257 difficult 158 B
AL Koriyama-shi | 335444 Hzii Hitachi-shi 185054 difficult 160 A
AL Koriyama-shi 335444 E T Takaoka-shi 172125 difficult 161 B
AL Koriyama-shi | 335444 KA Ogaki-shi 159879 difficult 163 A
AL Koriyama-shi | 335444 SR Imabari-shi 158114 difficult 164 B
e {& | Sasebo-shi 255439 AT Matsumoto- 243293 difficult 166 A
il shi
et {& | Sasebo-shi 255439 ANELi] Hachinohe-shi | 231257 difficult 167 B
O
fie M f& | Sasebo-shi 255439 Hizii Hitachi-shi 185054 difficult 169 A
i
fie t f& | Sasebo-shi 255439 g | Takaoka-shi 172125 difficult 170 B
i
£t % | Sasebo-shi 255439 Kiat Ogaki-shi 159879 difficult 172 A
i
it f& | Sasebo-shi 255439 4Rt | Imabari-shi 158114 difficult 173 B
i




AT | Matsumoto- | 243293 JUATH | Hachinohe-shi | 231257 difficult 175 A
shi

AR | Matsumoto- 243293 (W™ | Yamaguchi-shi | 197422 difficult 176 B
shi

AT Matsumoto- 243293 Tl i Takaoka-shi 172125 difficult 178 A
shi

AT Matsumoto- 243293 YR Miyakonojo- 165029 difficult 179 B
shi shi

FAARTT | Matsumoto- | 243293 43R | Imabari-shi 158114 difficult 181 A
shi

AT Matsumoto- 243293 R Ashikaga-shi 149452 difficult 182 B
shi

AN Hachinohe-shi | 231257 Hizwi Hitachi-shi 185054 difficult 184 A

ANt Hachinohe-shi | 231257 = T Takaoka-shi 172125 difficult 185 B

ANELi Hachinohe-shi | 231257 KT Ogaki-shi 159879 difficult 187 A

ANELi Hachinohe-shi | 231257 Sacltl Imabari-shi 158114 difficult 188 B

o Yamaguchi-shi | 197422 hvAf) Hitachi-shi 185054 difficult 190 A

1i{nk Yamaguchi-shi | 197422 =T Takaoka-shi 172125 difficult 191 B

(LA™ | Yamaguchi-shi | 197422 FIETH Ogaki-shi 159879 difficult 193 A

(HAT | Yamaguchi-shi | 197422 SAELE Imabari-shi 158114 difficult 194 B

Hazwi Hitachi-shi 185054 = il T Takaoka-shi 172125 difficult 196 A

Haztf Hitachi-shi 185054 HR Ik T Miyakonojo- 165029 difficult 197 B

shi

Hazif Hitachi-shi 185054 SR Imabari-shi 158114 difficult 199 A

Hazif Hitachi-shi 185054 M Ashikaga-shi 149452 difficult 200 B

=1t Takaoka-shi 172125 KIE T Ogaki-shi 159879 difficult 202 A

gl | Takaoka-shi 172125 %A | Imabari-shi 158114 difficult 203 B

H T Miyakonojo- 165029 KIE T Ogaki-shi 159879 difficult 205 A
shi

#ydi | Miyakonojo- 165029 43R | Imabari-shi 158114 difficult 206 B
shi

K Ogaki-shi 159879 SRt Imabari-shi 158114 difficult 208 A

KT Ogaki-shi 159879 Je R Ashikaga-shi 149452 difficult 209 B
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## the procedure for picking up questions in a relationships comparison task

As described in the main text, we picked up 50 cities and 21 countries used in Study 2b in our previous study? based

on rates of correct judgments in the following procedure:

1) Among 100 questions in the original study? we accepted questions whose rates of correct judgments were

lower .90 (in order to avoid ceiling effects). As a result, we picked up 50 questions and there were 50 city names

and 21 country names (therefore 71 objects in total) in these 50 questions.

2) We sorted these 50 questions in the order of rates of correct judgments reported in the original study,

3) We split them into two question sets. The odd-ranked 25 questions (i.e., 1%, 31, -+, 49%) were called

“relationships comparison set A” (25 questions) while even-ranked 25 questions (i.e., 2™, 4t --- 50t%) were

called “relationships comparison set B” (also 25 questions).



## question list (relationships comparison task; 50 questions)

qidx | city city_En | altCorre | altCorrect_En altFalse | altFalse_En difficu | meanCo | assi | num
ct ItyLev | rrectRat | gn
el e
63 | v & — | Gonda | = F A4 | Ethiopia = v = | Democratic diffic | 0.2745 | A 1
iz r 7 R F 4t | Republic of the | ult 1
FIE Congo
42 | x—A4 7 | Ta'if # 7 ¥ | Saudi Arabia 7 X X | Uzbekistan diffic | 0.3529 | B 2
7 7E ¥ R X ult 4
7 v
29 | e V7T | Seville | A< A | Spain v 2 7 | Ukraine diffic | 0.3725 | A 3
v A F ult 5
30 | ¥ 7 a¥ | Zarago | A2 A4 | Spain A — & | Sudan diffic | 0.3725 | B 4
za v v ult 5
43 | N F ¥ | Barqui | X+ X | Venezuela 7 X X | Uzbekistan diffic | 0.3921 | A 5
A b simeto | L7 ¥ A X ult 6
v
69 | &7 ¥~ | Mbuji- | = v = | Democratic I ¥ v | Myanmar diffic | 0.4117 | B 6
4 Mayi R 34t | Republic of the | = — ult 6
A1 Congo
93 | #7# R | Caraca | X % X | Venezuela A = X | Yemen diffic | 0.4117 | A 7
s 7 v ult 6
88 | NR 7 Basrah | 1 7 7 | Iraq 7 X X | Uzbekistan diffic | 0.4509 | B 8
¥ XX ult 8
v
44 | 77x¥F | Guaya | X~ 1% X | Venezuela £ ¥ v | Mozambique diffic | 0.4705 | A 9
na 7 v—7 ult 9
46 | 7 v 7 4 | Andija | ¥ *~* | Uzbekistan A4 £ X | Yemen diffic | 0.4705 | B 10
Vv n AE Y v ult 9
82 | »n* v | Kharki | 7 7 7 | Ukraine £ v v | Morocco diffic | 0.4705 | A 11
v A F a ult 9
37 |vv7 Hillah | 4 77 | Iraq £ " v | Morocco diffic | 0.4902 | B 12
= ult
38 | 7e v | Erbil A4 77 |lIraq % 7 ¥ | Saudi Arabia diffic | 0.4902 | A 13
77 v ult
T




92 | Vv X Jiddah | ¥ v < | Saudi Arabia A4 = X | Yemen diffic | 0.4902 14
7 7vr v ult
7
68 | ¥¥ 7 | Kargj A 7 v | Iran I % v | Myanmar diffic | 0.5098 15
~— ult
28 | 77 Daegu | ##[E Korea v 27 | Ukraine diffic | 0.5294 16
A F ult 1
47 |+ v 77 | Namp | € ¥ v | Mozambique A £ A | Yemen diffic | 0.5294 17
ula v—7 v ult 1
8 | 7-%h Rabat | € © v | Morocco 7 X X | Uzbekistan diffic | 0.5294 18
a ¥ R & ult 1
v
31 |47 v¥% | Odessa | 7 7 7 | Ukraine A — & | Sudan diffic | 0.5490 19
A F v ult 2
36 | ¥% v & | Makin | 7 # v | Uganda £ " v | Morocco diffic | 0.5490 20
A dye 7 a ult 2
83 | »nv — | Kharto | A — % | Sudan £ 7 v | Morocco diffic | 0.5490 21
VA um v = ult 2
32 F=x7 | Dniep |V 7 7 | Ukraine v 77 v | Uganda diffic | 0.5686 22
v er va x ult 3
57 | A "% |Ibadan | > 4 ¥ | Nigeria T ¥ # | Ethiopia diffic | 0.5686 23
=7 =i ult 3
8 | S v¥F | Nansa | 7 # v | Uganda ~ 4 X | Venezuela diffic | 0.5686 24
na X 7 ult 3
33 | 7T al A — & | Sudan v 7 v | Uganda diffic | 0.5882 25
Y — 2,8 | Kharta | ¥ x ult 4
) m Bahri
58 | A/ Kano F 4 ¥ | Nigeria T ¥ 7 | Egypt diffic | 0.5882 26
=7 k ult 4
14 | 7x= Adaam | = 5 4 | Ethiopia 4 7 v | Iran diffic | 0.6078 27
aa vy ult 4
35 | ¥7 Kira v 7 v | Uganda A4 77 |lIraq diffic | 0.6078 28
7 ult 4
75 | =¥ XL |Manda | I ¥ v | Myanmar v 27 | Ukraine diffic | 0.6078 29
— lay ~— A F ult 4
90 | #¥% 7 7 | Casabl | v v | Morocco £ ¥ v | Mozambique diffic | 0.6078 30
v anca = v —7 ult 4
56 | A7 7 | Salvad | 77 ¥ | Brazil T 7 # | Ethiopia diffic | 0.6274 31
F— or iz v7 ult 5




100 | 77 v Aden 4 T X | Yemen + 4 ¥ | Nigeria diffic | 0.6274 32
v =7 ult 5
45 | ¥~ # | Samar | v x~<* | Uzbekistan £ ¥ v | Mozambique diffic | 0.6470 33
v F kand F S v—7 ult 6
72 | Vv 7 7 | Liverp | 4 ¥V | British A~ A4 | Spain easy | 0.6470 34
— v ool A v 6
76 | €E—7 1 |Mawla | I v ¥ | Myanmar A — & | Sudan diffic | 0.6862 35
¥ AV myaing | < — v ult 7
91 V¥ F Riyadh | % 7 ¢ | Saudi Arabia £ ¥ v | Mozambique diffic | 0.6862 36
7 7 e v—7 ult 7
7
34 | =x7 Nyala | A — % | Sudan A4 77 |lIraq diffic | 0.7058 37
v ult 8
84 | A4 Fv | Omdur | A — % | Sudan % 7 ¥ | Saudi Arabia diffic | 0.7058 38
=y man v T 7r ult 8
T
39 | 7=zX Fez £ 1 v | Morocco # 7 ¥ | Saudi Arabia diffic | 0.7254 39
a 77 v ult 9
T
81 | =7 Kiev v 2 7 | Ukraine A 77 |Iraq easy | 0.7254 40
A F 9
8 | #v X7 | Kampa | 7 # v | Uganda # 7 ¥ | Saudi Arabia diffic | 0.7451 41
la X 7 7E ult
7
22 | =3V |Birmin | 4 ¥V | British I % v | Myanmar easy | 0.8039 42
7L gham | X ~— 2
13 | 7Y A7 | Addis | = 5 4 | Ethiopia T v 7 | Egypt diffic | 0.8235 43
NN Ababa | 7 k ult 3
17 | 7~7 v | Tehra | 4 7 v | Iran 2 v = | Democratic easy | 0.8235 44
n R 3 3 | Republic of the 3
1] Congo
64 | X v 7 x| Migqill | = F 4 | Ethiopia A ¥ Y | British diffic | 0.8235 45
v e vy S ult 3
99 | X7 Sana'a | 4 = X | Yemen 7" 7 ¥ | Brazil diffic | 0.8431 46
v iz ult 4
5 77 ) | Brasili | 77 ¥ | Brazil + 4 ¥ | Nigeria easy | 0.8627 47
7 a Vv =7 5
49 | 24 X Ta'izz | 4 = X | Yemen ] China diffic | 0.8627 48
v ult 5
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16 | 7v 7% | Alexan | =¥ 7 | Egypt = v = | Democratic easy | 0.8823 49
v FVY 7T | dria k & F 4t | Republic of the 5
FIE Congo
40 | £ v ¥ — | Tangie | € ® v | Morocco ~ A X | Venezuela diffic | 0.8823 50
yZ r = T 7 ult 5

11




Supplementary information 3

## Main results of computer simulations in set B

### general tendencies of relationships between confidence and accuracy

Upper panel: population inference task (70 questions)

Lower panel: relationships comparison task (25 questions)
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Relationships between Confidence and Accuracy
(Relationships Comparison Task; set B)
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### similar confidence group; population inference task
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### similar confidence group; relationships comparison task

Simple Majority Rule
(Relationships Comparison Task; Set B)
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### diverse confidence group; population inference task

Simple Majority Rule
(Population Inference Task; Set B)
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### diverse confidence group; relationships comparison task

Simple Majority Rule
(Relationships Comparison Task; Set B)
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Supplementary information 4

## General tendencies of relationships between subjective confidence and accuracy for each question in set A

Upper panel: population inference task (70 questions)

Lower panel: relationships comparison task (25 questions)
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Supplementary information 5

## Parameter estimations of generalized linear mixed models by using Markov Chain Monte Carlo method in set A

Although confidence and accuracy do not always have causal relationships, subjective confidence will be related to
their judgmental accuracy. To quantitively examine effects of confidence on judgmental accuracy, we constructed
a generalized linear mixed model (GLMM) and estimated the model’s parameters using Markov Chain Monte Carlo
(MCMC). In the following analyses, all statistical analyses were conducted using R software version 4.0.5. We used
this GLMM and estimated the parameters in it using R package Ime4, ImerTest®>4, and brms>®.

It was assumed that difficulty of questions and knowledge of participants would also affect the accuracy.
So, we modeled GLMM as follows: A dependent variable was a dummy for correct (1) or false (0), a fixed effect
was confidence that each participant rated for each question (0-100), and random effects (random intercepts and

random slopes) were questions and participants. That is,
p(correct) ~ By + B, * confidence + (confidence | questions) + (confidence | participants) #1

At first, in order to confirm whether individuals’ confidence about their judgments really affected their
accuracy, we confirmed whether the AIC of the above model 1 (with a fixed effect) became smaller than that of the
below model 2 (without a fixed effect):

p(correct) ~ (confidence | questions) + (confidence | participants) #(2)

We found that, as predicted, the model that was introduced confidence as a fixed effect showed a
significantly smaller AIC than the model that was not, both in a population inference task and a relationships
comparison task (Supplementary Table 1; in a population inference task, model 1's AIC 10290, model 2’s AIC
10413; in a relationships comparison task, model 1’s AIC 4502.7, model 2’s AIC 4662.0).

Supplementary Table 1 Model comparison in terms of goodness of fits for each task.

(A) Population inference task

Nparameters AIC BIC logLik deviance Chisq Df Pr(>Chisq)
w/o fixed effect 3 10413 19435 -5203.4 10407
w/ fixed effect 4 10290 10319 -5141.1 10282 124.72 1 <.001

(B) Relationships comparison task

Nparameters  AIC BIC logLik deviance Chisq Df Pr(>Chisq)
w/o fixed effect 3 4662.0 4680.7 -2328.0 4546.0
w/ fixed effect 4 4502.7 4527.6  -2247.4 44947 161.3 1 <.001
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Next, we investigate to what extent higher confidence was likely to lead to accurate judgements. We
confirmed whether the coefficient of the fixed effect, B;, became a positive value in model 1. We estimated model
1’s parameters using Markov Chain Monte Carlo (MCMC) through 5,000 samplings (first 1,000 times as burn-in)
repeated 3 chains. We could not assume any specific tendencies for these variables before the analyses, so we set
non-informative priors.

We found that, as also predicted, the coefficients of the fixed effect were positive both in a population
inference task and in a relationships comparison task. In Supplementary Table 2, only results about fixed effects
were summarized (population inference task: f; = 0.01, 95%CI = [0.01, 0.02]; relationships comparison task:
By= 0.02, 95%CI = [0.02, 0.03]). We also show all descriptive data for parameters, and trace plots, density
distributions plots, and values and 95% credible intervals of estimated parameters in MCMC. Taken together, these
two results indicate that individuals’ confidence about their judgments would tend to positively affect the accuracy

of their judgments.

Supplementary Table 2 Results of parameter estimations by MCMC (3 chains, 5,000 samples, and 1,000 burn-

in) in model 1. (A) population inference task. (B) relationships comparison task.

(A) Population inference task

Estimates Lower 95% CI Upper 95% CI
Fixed effects
Intercept (B,) 0.22 0.03 0.43
Confidence (B,) 0.02 0.01 0.02

(B) Relationships comparison task

Estimates Lower 95% CI Upper 95% CI
Fixed effects
Intercept (B,) -0.09 -0.38 0.20
Confidence () 0.02 0.02 0.03
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### population inference task MCMC

Family: bernoulli
Links: mu = logit
Formula: correct ~ confidence + (1 + confidence | subldx) + (1 + confidence | gidx)
Data: analyzedApop (Number of observations: 10500)
Samples: 3 chains, each with iter = 5000; warmup = 1000; thin = 1;

total post-warmup samples = 12000

Group-Level Effects:
~qidx (Number of levels: 70)
Estimate Est.Error 1-95% CI u-95% CI Rhat Bulk_ESS Tail_ESS

sd(Intercept) 0.57 0.09 0.40 0.77 1.00 8526 10156
sd(confidence) 0.02 0.00 0.01 0.02 1.00 5185 7180
cor(Intercept,confidence) 0.65 0.16 0.32 0.92 1.00 2901 2948

~subldx (Number of levels: 150)
Estimate Est.Error 1-95% CI u-95% CI Rhat Bulk ESS Tail ESS

sd(Intercept) 0.27 0.07 0.14 0.40 1.00 6478 7612
sd(confidence) 0.00 0.00 0.00 0.01 1.00 1184 2602
cor(Intercept,confidence) 0.35 041  -0.46 0.97 1.00 1471 3977

Population-Level Effects:

Estimate Est.Error 1-95% CI u-95% CI Rhat Bulk_ESS Tail_ESS
Intercept 0.22 0.10 0.03 0.431.00 8109 9640
confidence 0.02 0.00 0.01 0.02 1.00 9827 9286

Samples were drawn using sampling(NUTS). For each parameter, Bulk_ESS
and Tail_ESS are effective sample size measures, and Rhat is the potential

scale reduction factor on split chains (at convergence, Rhat = 1).
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### relationships comparison task MCMC

Family: bernoulli
Links: mu = logit
Formula: correct ~ confidence + (1 + confidence | subldx) + (1 + confidence | gidx)
Data: analyzedA (Number of observations: 3725)
Samples: 3 chains, each with iter = 5000; warmup = 1000; thin = 1;
total post-warmup samples = 12000
Group-Level Effects:
~qidx (Number of levels: 25)
Estimate Est.Error 1-95% CI u-95% CI Rhat Bulk_ESS Tail_ESS
sd(Intercept) 0.68 0.12 0.48 0.96 1.00 5160 7575
sd(confidence) 0.01 0.00 0.01 0.02 1.00 4999 5527
cor(Intercept,confidence) 0.02 0.28  -0.50 0.59 1.00 6673 6043
~subldx (Number of levels: 149)
Estimate Est.Error 1-95% CI u-95% CI Rhat Bulk ESS Tail ESS
sd(Intercept) 0.29 0.08 0.14 0.44 1.00 4080 5993
sd(confidence) 0.01 0.00 0.00 0.02 1.00 2300 3570
cor(Intercept,confidence) 0.64 0.29  -0.07 0.99 1.00 2637 4358
Population-Level Effects:
Estimate Est.Error 1-95% CI u-95% CI Rhat Bulk_ESS Tail_ESS
Intercept -0.09 0.15 -0.38 0.20 1.00 4191 6646
confidence 0.02 0.00 0.02 0.03 1.00 10818 9954
Samples were drawn using sampling(NUTS). For each parameter, Bulk_ESS
and Tail_ESS are effective sample size measures, and Rhat is the potential

scale reduction factor on split chains (at convergence, Rhat = 1).
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Supplementary information 6

## Results of simulations of various confidence group in all group sizes in set A

Note: Since group sizes 5, 10, and 20 were not multiples of 3, we set the numbers of individuals in each confidence
level as approximate one third of group sizes: (denoted “low + medium + high,” respectively) “2 + 1 + 2” in group
size 5; “3 + 4 + 3” in group size 10; and “7 + 6 + 7” in group size 20.

### population inference task

Simple Majority Rule

(Population Inference Task; Set A)
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### note: statistical test in a population inference task, group size 30 (pairwise t-test; Bonferroni adjusted)

0:2:30:3:2 1:1:1 1:1:3 1:3:1 2:0:3 2:3:0 3:0:2 3:1:1
0:3:21.00 - - - - - - - -
1:1:11.00 1.00 - - - - - -
1:1:31.00 1.00 1.00 - - - - - -
1:3:11.00 1.00 1.00 1.00 - - - - -
2:0:31.00 1.00 1.00 1.00 1.00 - - - -
2:3:01.00 1.00 1.00 1.00 1.00 1.00 - - -
3:0:21.00 1.00 1.00 1.00 1.00 1.00 1.00 - -
3:1:11.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3:2:01.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

oW oW W W W W W W W

# P value adjustment method: bonferroni

# 0:2:30:3:2 1:1:1 1:1:3 1:3:1 2:0:3 2:3:0 3:0:2 3:1:1

# 0:3:2 FALSE NA NA NA NA NA NA NA NA
# 1:1:1 FALSE FALSE NA NA NA NA NA NA NA
# 1:1:3 FALSE FALSE FALSE NA NA NA NA NA NA
# 1:3:1 FALSE FALSE FALSE FALSE NA NA NA NA NA
# 2:0:3 FALSE FALSE FALSE FALSE FALSE NA NA NA NA
# 2:3:0 FALSE FALSE FALSE FALSE FALSE FALSE NA NA NA
# 3:0:2 FALSE FALSE FALSE FALSE FALSE FALSE FALSE NA NA
# 3:1:1 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE NA
# 3:2:0 FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE
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### relationships comparison task

Simple Majority Rule

(Relationships Comparison Task; Set A)
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### note: statistical test in a relationships comparison task, group size 20 (pairwise t-test; Bonferroni adjusted)

0:2:30:3:21:1:1 1:1:3 1:3:1 2:0:3 2:3:0 3:0:2 3:1:1

#
# 0:3:20.366 - - - - - - - -
# 1:1:10.721 1.000 - - - - - - -
# 1:1:31.000 0.527 0.117 - - - - - -
# 1:3:10.163 0.288 0.393 0.153 - - - - -
#  2:0:31.0000.8610.159 1.000 0.224 - - - -
#  2:3:00.037 0.077 0.022 0.028 0.084 0.035 - - -
#  3:0:21.000 1.000 1.000 1.000 1.000 0.089 0.086 - -
#  3:1:10.347 1.000 0.740 0.044 1.000 0.017 0.374 0.024 -
#  3:2:00.041 0.289 0.026 0.018 0.972 0.015 1.000 0.021 0.023
#
# P value adjustment method: bonferroni
# 0:2:30:3:2 1:1:1 1:1:3 1:3:1 2:0:3 2:3:0 3:0:2 3:1:1
#0:3:2 FALSE NA NA NA NA NA NA NA NA
# 1:1:1 FALSE FALSE NA NA NA NA NA NA NA
# 1:1:3 FALSE FALSE FALSE NA NA NA NA NA NA
NA NA NA NA

#1:3:1 FALSE FALSE FALSE FALSE NA
# 2:0:3 FALSE FALSE FALSE FALSE FALSE NA
#2:3:0 TRUE FALSE TRUE TRUE FALSE TRUE

NA NA NA
NA NA NA

# 3:0:2 FALSE FALSE FALSE FALSE FALSE FALSE FALSE NA NA
# 3:1:1 FALSE FALSE FALSE TRUE FALSE TRUE FALSE TRUE NA
TRUE TRUE

#3:2:0 TRUE FALSE TRUE TRUE FALSE TRUE FALSE
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