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Development of Probability Theory and Utilization of Statistical Data in the Netherlands
in the First Half of the 18th Century, focusing on N. Struyck

Tadashi YOSHIDA

Summary

Contrary to the problems discussed by Pascal and Fermat, Huygens’ On Reckoning at Games of Chance
was systematic analysis in which each theorem was proved on the basis of the former ones. But the
keyword was “value of chance” which meant “price of aleatory contract”. De Witt, the leader of the
Republic tried, by utilizing the value of chance, to evaluate life annuities which were sold to people by
government to increase its revenue. Hudde, mayor of Amsterdam, supported De Witt’s calculations and
gave him a life table made from life annuities. Following them, the research in these fields was borne by
Struyck. He solved perfectly 5 unsolved problems included in Huygens’ book, but Struyck also added many
practical problems comparing profitability of life annuities and other various money-making schemes in his
book. Turning to vital statistics, he found that females lived longer than males, and values of life annuities
for females should be higher than those for males. In this field, he kept the view point of the buyer of life
annuities, while De Witt and Hudde who were concerned with fiscal policies kept the view point of the
seller. Their calculations were suitable to be named “Political Arithmetic”, and Struyck’s one to be named

“Commercial Arithmetic”.

Key Words
Struyck, Value of Chance, Life Table, Evaluation of Life Annuities, Political Arithmetic
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SAMFEMERT & NIRRT - AR ICB 3 5 0F%E
DA, FEEIEZEIZIBNT, FEEB) 25
WX EBEIRLI2DTHAI,

3. A ML 7 DEENOFHE
NV ME, A MV 7 OFESERO £ 58S

BIFA2EHELT, 1. "NV AFEEOH
#k5 DM, 2. Coincidence, 3. Waldgrave's
Problem, 4. Pharaon, 5. Struyck’s random-
ized number of trial, D52 % H T T W5 73,
RRKOEBIZL THAH, HEhRb, 174
A 5 — R O, TR CHESGRITZE D

WA R T2DIE R ANV R [EHE 9
7= AOFE] 1L L ORI E T
N5 &) Bl K LHEFTH

D, —IZZFOHEBEZE L LT XX —1,
EVE—IN, NRXVX—A, F-ETT—

WERHITENLDY, A MVA 7 OEFIINE
LLERLDTHo72NHTH D, BBV
MIZDHFET, LRL2-50457FTDOA b

VA7 DEBIZOWT S HEEEWTW Y,

A MWV A 7 OWMERFE &R

PRI NIFERT - Ay 2e 048 By 4R Al A HE R
DI TOFHETH 525, 9 AFEHFSE
DE—NZ, 772 AD]. FaFILOESE,
“Linvention de la table de mortalité” ([ 4y 3=
OHEFT]) OHKRE L TH L9, 1. John Graunt,
II. J. Hudde and de Witt,
Leibniz, IV. Halley, V. Kersseboom, Struyck
and Deparcieuex, VI. Euler, VI. Wargentin.
EoTWwd, $4bb, EarEROHEES,
18T, T Y FON A MV 7 L%
DIATFNDrVER—L, ROT TV A
DR a—IlkoTHbRTWE, &
WA HIZRBY, 75, KETVYYLEILD
F72FEHEDOA NIVA 72T 555D ERRET,
RKDOL )BT 5, [FAOEZ TIE, R
MV A Z I NOERERET O TY 2 — A 3
Ve k)b XY EELRERETH DL, - HD
LILAFYR, 79 AF23 N,V THhES
ZIF T 6I1E, HOFEEOMAERLIEA
HNOFEMITE L ITHRDDIZH 5w S
WRELBRSoTWATHS ), HDIED 140
FRIALREEEDS AT S N2 2 81, B
FUZBUT LD L) 7 = 7 RALEMT % e
L7, P

EA LI, HFEEIF T UIETEINLTY
TEPRIRIAEE D26 L, &wvw )
bIFThHs, LHALYVa—2A3Ikid Mo
Bl 1741) o [F#RFE] T, ZoHAT
DIEFNIH7ZA VA 7 DFEEIZOVT S
NTWD, ZIUIIRET2HIZD 725> T\ 575,
BBLZROLILLDTHS, [RAZD
FEDER & 5E L2, oo kB E
PEbIIz, —Dl, A4 T FRD [
YRFYOER] THhY, bH)—2id1740
T LATIVY L THIZA NV 2 KD
[HEEA] (50 F5E) THbhH, (HhE)
AMNVAZKRIEFA Y AORTIZIZE A LH
LTy, BEREHFE - RFET
b, Wi, EITHEEECHLT—%, HS
WELZT—%% b L IHFIZzR_RTWA,

Il. Huygens and

3



[keata2] 45945 200843 H

LaL, COFEETOWROERELBXIZ, 2
NS OBIE L R EEMBEOHT R 78
EHLTHLEIAHIIH L, EZ0ORIHEDOE
ED S, BEHFESITHELES EAREFICTIHL
7. VEEZDEEZIIE, A NNVA T O
PAE R RIFE CER R S AR S BUEMAHIZBE %
EREHEHEI N TWL, DT, oW
BFCTHOA MIVA 7 DFERFBIZOWTHRET 212
72\,

4. ZBMIvA 7 DEFEERRAR

WDFEEA) L, HEFEEIAMERE <
UAMRE DIREFIZ BV TF v > 2 Dflitg D&
A—HEETWARHEIIAONE LI, K1
NV ADWERGHEWEEREEZHDTH S,
DI, AR A AN ADEEMNEFED 5
FNENCME R HETCIEMf e 5 2 725, §§
2R FADEE S SE L fE & 52 72 05 <
SN TWAHEIZD R ONE, LALE
ANVAERELRR DD, TOFEEIE
REEZRNTVLH, BMETLLESFEER
MED S FEDONEICIE A [HIEE] DX
HODTHDETHDH (KA NV ADEER
FROSHNDOfREDL, HHESHITH L THI A ITH
TLA), ZNUE, =2 v FOFEICHE
T LR THEDIEI SN T VLKA AN AD
FEEL IR TH 5,

FZEA) O 1) HFTOFEICEL L F v 2
DFME] T, EEPET—-2DF ¥ AD
fiit& 25% A 2 [HE OOz BT 215D
Ly AEMoETCEE SN, )[R0 H
FIZL B F ¥V ADFHE] TlL, B0 %
A TH 2 5N/ F v v ZADMHEORME
(2, JEF - A, FHEVIOMOLXED
R H T T E 52 T b, L
2L, WTFRIZBWTLRMORED /N —
Tarry TERRA LN, JEEE KRR
NTEFDRERO TS, 20620 [H
] IEBROFE)] - IBHNEED L7290
O [FEHRERESE] 72, LEH)FINTE D,

4

i) [ L BRI L B2EL LEATORE]
TlE, EE T — L TOF v ADMMHEE
BEDOLODPHbN Wb, REEEH
MR E < UM OREDSETL 5, Fh
LRGEERE L LIZBIT L F ¥ » A1
2RO DMEZT TR, FHEOBHEED
T OB RIS S FE A & BT
& OF R A RITEAIEHE TR 5 [HHE,
HEW5H%, 1048%, 154E7I25 1T T
bBNHLMAHMADE L UT, HLFEOEEHEN
EF AN EE e BT CZETE S, HiC
HOLRROEHEN T T A SN EE 2T
CTZHETELYE, HLNETEEY LD
TZHEL L) ETHHOZHSHEEZF U CE
FIEHR 22 & K6 2 S 2 25k 2 12T L A,

CCTHIE—D2HITEH, FHIEY r, OF G
4T, WEOSZTHH % ZHEZICFERZHEr,
THEAEM L - A 0 n 1212, F40E
N % AEF e, CHAER L 72 oA 5H L &
L otz d 5, ZORBOTCHEENITE
OATEED i SR O BFEH O 7T
HFHEEREBEY OO AR A S X {(1+1,)"
-1{(Q+r) -1} TH 5 X=4E&8 A%H),
INEXA+r)"2EMHET 5 E (1+r)"=1r/(1,
—n) DA HNBY,

DX REEA O [ EREE ]
RMEARIE, T3t A | CAEE N
RN REE Lz [H¥EER] oEE -
WZhBHLDIE, ERLIFNTEL, THT
ZLDHRTHEE NI R A NV ADMERGRRHR
THMEOVLENSEINT 74 b, T
TOMGESE - EaREOREIBHRETH D
A5, TOEIZOWVWTIRRERIZAND,

ZIT, ANV AFEEOMNFSH DS
1 EESM A B, A MVA 272X 2%
ZHTHRL ). OTEDOFFLIZINS DR
HIZECERTVENLTHD, TTHELRM,
[AL B2 DY 1 #321F, A2YHDOH6 %,
B27%BICH L6 EET 5, TAN
1EIBF, wIZB2AS2M, AH20EH%IF5, L



=H OB

M IACHAZ 2 O%IT 5, ALBOF v
Y ADMMiIEERD L] ThsHY,

BT A BT 2IEE % (AD),
(B1), (B2), (A2), (A3), (B3), (B4)-,
FNENTOF v » ZADOffitk % E(A1), E
(B1), E(B2), E(A2), E(A3), E(B3), E
(B4)-- L35, £ TANHOMGE % T
EOHIE36H5HE ), BA7TEETOIEX36H
610 THLH, ADRMIB-> THI2EE%
1635, AMAZRETB LD —
2 (B1), (B2), (A2), (A3)-%#%z2%Z2T
DMHZFDT v » ADfitgDOE KDL, TD
r— LD D (Bl) TBAE L E 4L, (A1)
TOADEELDNSFITOADTF ¥ ¥ AD
MHEEAD SV TH L, CNEXEBL
(X=31/36), COLHIZKRHTHEIELE
&1L, ZORMOEENLZZTOF v~ A
DffitE x5\ 72FTH 5,

(B1) (B2) (A2)

6-X 6-{X-(6/36)X} 5-(25/36)X
30-0 30-0 31-0

E(B1) =(6/36)X E(B2)=(5/36)X E(A2)=(125/1296)X
(A3)

5~ (775/1296)X

31-0

E(A3) = (3875/46656)X - -

IhEHTSE, (n=12,) 2L, {(EB
(n)) +EBm+1))}{E(A(n+1)) +E(A(n+
NI —ETHLHEIMOENL, Thbb,
{E(B1)+E(B2))}/{E (A2)+E(A3)}=
14256/8375 1%, (BL) 7S FE 57— A TOA
EBLEDTF ¥ Y ADMEDOLTH %, fiE- T,
BOF v ¥ ADffikki%, 14256/(14256 + 8375)
=14275/22631 £ %2 %, 7B 1M Db DI,
ADLEET - ECIDF — A %47 Bl
HAHNS, FZTTOBDOF ¥ v A0,
(31/36) x (14275/22631) =12276/22631 & 7% %,

REEE F9XA%E, YA kA A %
T, o TXASrlEl, Y2ssEkiF S, Lk

A MWV A 7 OWMERFE &R

WZZOrE, slElOY A4 3FZIT 2R & L7z E,
BEHEZ1IMHETLXDOF v ADAHKEE (X)
RO DL, XEYPRFZEOY AT THIT S
Frx P ADRKREE a bETH, XOF v~
2 DM E(X) 1, KD X 9 7 RS 55
OMELTHEOLND,
E(X)=(1-a)+ab*(1—a") +ab*ab*(1-a")
+aba"p®(1—a) +--=(1-2a)
+ab*(1—a){1+ab +a"b®+---}
=(1-a)+{ab*(1-a)}/(1—aD®)

CORAXZFEIMIHEHT A, Y, X, X,
Y, Y, kHRERShans, Y=A X=B
TdH Y, i=0, k=1, r=2, s=2, a=30/36
=56, b=31/36 L 2%, TNHLERATS L,
E(X)=E(B)=12276/22631 & 72 %, Pk, A
WA 7 ZFDTHETT ¥ v ADMitEo &%
—HBXHETW5,

HKIZ, KA AMEFESRIE, TA, B
ZNEN RO A v 2FL, 3EOY A %
M2 T A, HOMI12SH 5 EIZAIEBIC
a4 Y UHES 2, 4L EICBIZAICT
A1l %E 525, BICHFOIAL 28T
TFICANT T DD &+ 58, WEHEDF v~
ADAiED LA KD Lo | TH VY, [HEERNE
LIFEN Y,

BT 2 TOA MNVAL 7 ONER
WiyTdh 5705, FEICEMZOT, 22T
FOEHEOIAERRDL, TTB2IA V%1
ML »HFREEOF ¥ v Z0flitkz1E L,
9:5DBHLHTKRA EFRLO A VK
WIS 54, TnEnofEIcBIT 5
Fx v ADMMEE KD B, L TEFOMhNg
MRS DELEINC % 2 HE2 R, £
Nz fiio TBOFHRHHED 24 DR, H
HARIESELEBEOT ¥ 2 ZADME Ik
512 FE OB D F ¥ o 2 DOAfikE O I % ok
O, FTND9Y(9%+5%) & b FEEIRL
Hi5, ALBAR L2 AT 2O F v A
O DL, 5% : 9%k b, ZDHEE,
EARMIZEIMOBEM Y L ET 5, L

5
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ML, SEREFIOMOAX b TWD,
R FE AlZaf v el THY
biE ) TH-E L, BidsHiFoTWwWTcib
THoOET 5, rrs=d& 35, AT A~
%1, 2, SHFOHEDOFT v 2D % x, 2,
yEThHLE, WDLHIZ% 5,

x={b/(b+c)}tz+{c/(b+c)}0 (1)
z=1{b/b+c)ly+1{c/(b+c)}x (2)
()25
z=x+ (c/b)x
(&N AND,

y=x+ (c/b)x+ (c/b)*x
CNERY R & ZEFEBETOADTF v~
ADAiMEL, KD KD %x OB % 5,
AR F v~ 2 DAtk
X
x+ (¢/b)x
x+ (c/b)x+ (c/b)*x
x+ (e/b)x+ (¢/b)*x+ (c/b)’*x

=W N

r  x+ (eh)x+ (¢/h)x+-+ (¢/h) 'x
={1- (e/m)H{1- (eh)}
r+s x+ (c/b)x+ (o/b)’x+ -+ (/) 'x
={1-(e) "} {1~ (/) }
MO B E r+sHOGATHZ LF ¥ v A
D& A TOADPGHELND, F/2%
Nx12565< EBORGAZ 65,
ADHG = {b*(b" =) I (b =Y}
BoOH={c (b =)} b'—c)}
bLls=rz561E, AORS : BORG=b":
s,
CCTHHEIMoRBWTELFEL L, &
WEH O DR % ffio TR 72— & ]
FHICEME L Cwb, SZTHERBLAZVDI,
Bt Z offic [Ea RO |
EWVI)FHEN G A 5NTWEHRTH L, Tl

RPET LD IV N EREREERTH LY,

MR O F v ADflitg 2 E@) £ §5 &,
RO 2RI TIRRADPEON D,

E)={b/b+c)}E(r+1) +
{c/b+c)}ECx-1)
INEROVIZE Z T2 L, rlZIERANS WEL
ATV,

E(t+1) -E(r) = (b {E@) -E-1}
=(¢m*E(r-1)-E(r-2)}
=(c/h)'E(1) 7272 LE(0)
=0

—%, E@)={E(r) -Ec-1D}+{E(r-1)

-E(r—-2)}+-+{E(1) -E(0)}7Z»5,

E(r) = (c/h)"'E(1) + (¢/b) ?E(1) + -+

+ (¢/b)°E(1)

=E(1) [{1- (/) FIA{1- () }]
BB, o, 3 VR TOF ¥
> ADAHE & BRRD, F 2 TELNEL
BRI K 5 A LA 7 Ok F il
PLE, A FIVA 212K BRA N ADNEE
B1, H5MoMEEr RTE, 1RiE, &1
ANV ALIBIZSIR L - RBEFEO T EE R L
CTHESMICREREr 5 272, ZO¥EKIL, ]
NV RX—A, EVE—), N XVX—A{, K-
ETTNVLEHEL)ALDTH S,

5. AN OAOFE - REELWR

A MWVA 7 DE2OME5E TH B N
A A ERCKRGELSORMEIX, FHIEA) i)
TL—#HWb N T V57, FIZEEB) &%
EC) & THDON TV D, 22T, HIEB) i)
NEOIREEICBIT 238G CEICHb LT
B NOfEEr—#e &, i) BFESOFHE L i)
HETTITTHEDbN T VB EGER R EESE
EANZT TRRET L 72w,

1) AND#EEF APV A 2Z71E 1) AFEORK
RBEICRAT 2R8I, 2D A MVIZH BT
Jil OFWP SO L, [RIFZ O K
HETFON72v — ZORMEFE S % b - THE,
BILbIUINVA NS LRHEZITLEALH > T
Vv, bivbiud, SIS 550



=H OB

BEFIILTWARVWDE, | EiFe LICHZH
ELTEEITNEZNE N 7B X 20,
[ ONDBFIZ L TV LD HOEIE 2 fio
THETLIFITETH D, Thirel ok
METREEWwSHEIE W, L, L
HIZE EF o TnEFEEDLE T Z TV
WX s mnY, Zhziit#id, F.N—2
YLD F) AR O Rk 2 A
FEBRIY 70 5HE AL 2 © B OB HINE 2 )30 L &
e LieRT 4, 7Ty bOBREMO B
MRS LI THALH, AMNVA 2, WEE
WD ITH:720F T { Z OiBkmmI I % b
E»SFATW 2DTH 5D,

LoaLuy FryTo [FEEER] Oo5iricE
WCTE727 Ty MR, RO F-
KEHOANABRESRIZL L) ETH AL
WA Z1E, MRS ZD0DOMETEE
TELEREFICTLHEEITE L7 &
FTHEANOTH D, BEEOIT—0 v/ 3TlE&
O NCOHERT AT R b I T 7228, Mgy
RIGIZKTRTH Y, ZOHER T D IEK
bOWLELFH—r R T\wiz, F—1 v 8
DAL o s - RS U CUiRAT - e R
FROBIES S22 B2, ZOXL) At
FRERNCEDSNTTo 72 A MV A 7 DA
Hest %, K. ¥ 7 vV »ix “the crudest guess-
ing” LEATWEY, fEoTAMVA I D
NOFEFClE, I —10 v EEHcoBR %
AL 72 NLIBIREIZE T 2 [EROZE R 12
BEVEHliA G- 2 5N Twb, BFoIT -0y
INTIE, BEOUEFL - HEETEC R S S
ABRLFREE T < O NLBHREIZEE T 5 &R
AR HE & 72 > T 7z,

ZZTCRIBEN-FELR [IKEH] TH 5,
FFEMOMAEKEILTHEDNT VA TH
5o Wid, IEFHRRETIIEICHEDIHRE
LRI %A%, ZEIRRHG & v ) B EE T
EHNEH L, EPMICESEANZIEE—E
2 b, LRz, 2LC, BN ORI
FE+ %2 A4 THOR S L TCEBoMtE %

A MWV A 7 OWMERFE &R

AT L, o N IEE 0@ L%
HEABT —INh b, AhEFEo%E A
TEZRWw, EEFRLEY, 2ok, G256
S L 72 N oE & B 2 388 e m % gl F o
(A LR L HIZFHE T L] LN DIT7
Ta—AINkEFIMENTHY, VTR
[N ] EoMELERT2HLTE L,

W2, HOEMPETHRNEEGRTDH 5,
Wik, ar K TH1731-17374ED 10 4 [
BOWTEHDSMHOT, A4 bT ¥ KN
L—OEGELZRET 5, LAL, HOHIEK
L7z EmRIIBTRT EIRRT, MET O
B LICT A (Fhud, i) fiEcmEn
LG ELERERE D S OMERIER LT
HHI ). Flr T, EELHETCoHERME
WaRL, 20100128 LB E 104 -
1088 7% > TWTHENPLVHEIERHT 5,
L2 L—HT, L& EFTBHITLM
VL IDELIATVSEH, HFICHAEER
OISR Z DTS LD mE (£7258
FELBHEN LY LvHE) SEEHESN DY,
INHANMVA PR L7z TG 126 L
K ¥E7vV 2 iE, BEZREROFMBENELWH
iR Loo b, FLUERHBREROEWIETES
R L72FH L WL O00H8T THEEBOFEIRE]
BEBOEREERL L) & LF), FHIZA
MV A 7 DA R EBRCTH D ET2Y, L
L, K. E7VVIEA VA 27 % NERE
W LTY 2—AINEIESL LERXR-HE
Zz5HE, ZOFMIEIL LR TIZR WD,
F72 A PV A 7 OFEIRIMEE BN B Bl
&, WERICERECTHo7oF T FIESE
N7-HEHEBRTEIRVWTHS ).

2) HmERUTRSES AMVA 7T
i) RGFEEOFEOE %, [ NEHO LDk
HIZ M B HL, ZNDHELLR LD THLIRD
WMOTHHALZDDELRNESL, b, ThE
TIZOFEAZ L) ECHMDFTW 2261,
MEESEOMBEITL ) ZND DR > T
Thrb).] &) LETIHD, FilFTT -
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gl

w4y NOEBERBNT Y. S AN,
FOHYT CIEHETE D AGEOMER O
WCABTEHIEZ D, LEPLADMVA T,
& 5EME, FeMEY, —BFFREL IR
52 L CREBHAE S O BRI OHERT 2 H 16D 5 6
ZLTCZOEVMHEEBHELZEEDH KD S
(] 2REND, EHICRICRLLD
GRS L ZOMBEOEEE & D
ARV ORI, F4EFRY) % ERBR T
i X & B KR OLE S O R ESE & B
Bo ZOEHIZHEOI LT HIZ—EMEE K
WTWAH, T THLHEEA O [FEHHE
BIRELE ] & [FRRZ R 2 A DS TE L9,

COWHEBEMFED LIE S it 7214,
ZZR (LE-oTIWVWE)RET), 10X
9 72 10000 A2 S U5 F 5 5B A B o A&
BhBbi b, ZOE@GRITZOMERTHD
HADIREN TV RVD T VER—405
rEs L IR N, LW FoEE
VRS IUE, ZLCERTH 7245
X, BELEGETHLLESZ S, LMLA
MVA Z I3RS ESEZ D CDHBEERT O
MEIZR->TLE ). SHICZOEDRHKZED
A TIE, Mk 7 v~ 2O FHEORIED
FFHNTVWE, #GFEEE O D RERM
DIEE RN TV A EP, i, BETE5
A REGL 2OIIIE RO
FOMGEEOTFE L FIHT 2 MR E
BRD, L, TNDREBIATRDONLLOD

i) EIICBNTTH B,

i) #iEO BT, WMITEARNREGES
FLERD SRR S AL B AR i AR A L % 7))
HTRET 5, 23, 167247 A, 16734
ITHIZHER SN FEETLHICH DB
807 N\, MBI NZEEIT/EH S N/ZZb DT
Hb, 7T, &L L TLUPEEETH S

Frfaf L2k, BHET94AN, 876 A
2B LT BRI O AR s 2 i 0 F TR
ENhb (K2, 272 LBMOTOAERLT).
KK 6, #HEESBEMBESDICLERSF
WRIPE L (F 72 EAER) 22 0EPDS
e L, ETNE/EREERITRTRETH
A9 LL, A NIVA 2GSRI
DG FEHIEME L TR L, TOHRTH5
EHRAEFEREZ R L TWh, K3IN5FLL
FOBEDOFEBIEFELTH LD, A MV
A7 [ReofFroEi L] Likxb
DHRT, TOVERFEOFA LR, Ll
ZOETIE, ROLHIIZHLHIFEHBXEOMT
B S—EL ENTW b, 72056, 5
FHEDE2 %2 ["FEL] T§2HTHEDE
HFERERTEIIMEO N L RLHENTE
L9,

15-20% 7 A, 20-25°F 8 A,

25-32F 9 A, 32—-427%F 104,

42-47%F 11N, 47-58F 12 A,

58—63F 11 A

A MIVA 7 IE T OERE RIS, FREAHE

%1 10000 AD&E

i HATE eE At AT eE “Flip HATE eE
5 9337 663 35 5160 724 65 1193 548
10 8719 618 40 4440 726 70 725 468
15 8060 659 45 3710 730 75 360 365
20 7352 708 50 3009 701 80 127 233
25 6618 734 55 2350 659 85 25 102
30 5890 728 60 1741 609 90 0 25

(HHT) £ CHik[10]p.201
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S om A MV A 7 DRSS &R
K2 KREFEBAERBRICELDIBF794ANDHEFD
De0Oa|De5a|Del0a|De15a|{De20a|De25a|De 30a|De 35a|De 40 a|De 45 2| De 50 a| De 55 4| De 60 4| De 65 2| De 70 a| De 75 a| De 80 | De 85a|De 90 2| De 95
4dans | 9ans | 14ans | 19ans | 24 ans | 29 ans | 34 ans | 39ans | 44 ans | 49 ans | 54 ans | 59 ans | 64 ans | 69 ans | 74 ans | 79 ans | 84 ans | 89 ans | 94 ans | 99 ans

100 95 91 87| 78| 68| 64| 58| 50| 41| 36| 27 18 15 8 4 2 1
110 | 107 | 100 | 98| 95| 89| 8| 65| 62| 52| 33| 22 16 12 6 3
205 198 | 193 | 176 | 163 | 153 | 138 | 115| 103 | 88| 60| 40| 31| 20 10 5 1
108 | 104 | 97| 90| 84| 79| 73| 59| 50| 41| 28 16| 11 5 3 1
306 297 | 273 | 253 | 237 | 217 | 188 | 162 | 138 | 101 68| 47| 31 15 8 9
68| 67| 63| 56| 51| 49| 44| 33| 21 13 8 6 2 1
365 340 | 316 | 293 | 268 | 237 | 206 | 171 | 122 81| 55| 37 17 9 9
65| 61 56| 52| 44| 37| 31| 24| 18 14 9 4 2
405 377 | 347 | 320 | 281 | 243 | 202 | 146 | 99| 69| 46| 21 11 2
50| 49| 46| 43| 34| 30| 27| 20 15 11 6 3 1
497 396 | 366 | 324 | 277 | 232 | 173 | 199 | 84| 57| 27 14 3
48 | 45| 40| 34| 30| 23 17 11 9 6 4 2
444 411 | 364 | 311 | 262 | 196 | 136 | 95| 66| 33 18 5 1
26 | 23 18 18 13 13 11 5 3 2
137 387|329 | 280 | 209 | 149 | 106 | 71| 36| 20 5 1
53| 52| 44| 31| 21 16| 11 5 4 3 1
440 381 | 324 | 240 | 170 | 122 | 82| 41| 24 8 9
52| 48| 36| 31| 21 12 4 2 1
433 372 | 276 | 201 | 143 | 94| 45| 26 9 2
431 36| 29| 20| 15 10 7 4 1
312 230 | 163 | 109| 55| 33
415 20 19 12 9 6 2 13 3
249 | 175 | 118 | 61| 35
332 16 16| 10 6 2 13 3
191 | 128 | 67| 37| 13 3
265 8 7 4 3 2 1
135 71| 40| 15 4
199 20 15 7 2 1 !
86| 47| 17 5
155 7 5 1 1 1
93| 52 18 6 1

(JE) FHEICH 1T, 0254 KO (De 0a4ans) DOHT-100 M FEEDWEA S N2D, 5EOMIZS AN

A TERD S 9K DT T 95 N3 i,

X5 IZRDSEDRIZAADIEATIOREA S 14 RKDOH T-91 AW, L

TRBIZR TV, #E2971d, 505 IR KDOM DB 1110 MR GEEDEA SN0, S5EDMIZ3ADIIEATIO
W B 14K OB 107 A Aran, DUFHERICERTW L, 83171, 505 IR KDBFofFardE 45205 A, 10
RO UM EDEMEIX ORKE TICHASNIZETICBEL L) 43198 AL RTw L, 222 LELTICRONS X
HNZ10FED S 4R DOFE DH T 108 M HESDA SNZDT, 1005 4mEDOBE T OFGH T A7306 A &
%% (FESTORNOET). 0L ICETORMNOBREVEFRHER COETFERI R 5,

({AEr) &FCHk[10]p.214

100fl. (7272 L EI~NOBE4: 206l 25225 [ v A
DOTFR D 41 80fl.) DEHELICEL,
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K3 FiEFEL (BHEOR)

A i 5 6 7 8 9 10 11 12 13 14 15 16
AfEER | 710 | 697 | 688 | 681 | 675 | 670 | 665 | 660 | 654 | 648 | 642 | 635
s 17 18 19 20 21 22 23 24 25 26 27 28
AfEER | 628 | 621 | 614 | 607 | 599 | 591 | 583 | 575 | 567 | 558 | 549 | 540
8 29 | 30 | 31| 32| 33| 34| 35| 36| 37| 38| 39| 40
HAFER | 531 | 522 | 513 | 504 | 494 | 484 | 474 | 464 | 454 | 444 | 434 | 424
A 41 42 43 44 45 46 47 48 49 50 51 52
AAEERL | 414 | 404 | 393 | 382 | 371 | 360 | 349 | 337 | 325 | 313 | 301 | 289
A i 53 54 55 56 57 58 59 60 61 62 63 64
HEERL | 277 | 265 | 253 | 241 | 229 | 217 | 206 | 195 | 184 | 173 | 162 | 152
s 65 66 67 68 69 70 71 72 73 74 75 76
AfEER | 142 | 132 | 123 | 114 | 105 | 97 | 89 | 82 75 | 68 | 61 54
Ay 77 | 78 | 79 | 8 | 81 | 8 | 8 | 8 | 8 | 8 | 87 | 88
AfrERL | 48 | 43 | 38 | 33 | 29 | 25 | 22 19 16 13 10 8
A i 89 90 91 92 93 94 95 96 97 98 99 | 100
HFEEE 6 4 3 2 1
(HiT) =% 3CHk[10]p.231
K4 BREFEOBHEME
A it Wit (A) 7% (B) (B-A)/A
5-97%F 1823fl. 19311l. 0.059
10— 14 1714 1840 0.074
15-19 1608 1733 0.078
20—24 1504 1630 0.084
25-29 1401 1533 0.094
30-34 1291 1438 0.114
35-39 1184 1328 0.122
40— 44 1069 1203 0.125
45—49 955 1077 0.128
50 — 54 840 964 0.148
55—59 756 851 0.126
60 — 64 661 733 0.109
65— 69 575 616 0.071
70— 74 481 493 0.025

(WAr) =% Ck[10]p.218, 221
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Development of Probability Theory and Utilization of Statistical Data in the Netherlands
in the First Half of the 18th Century, focusing on N. Struyck

Tadashi YOSHIDA

Summary

Contrary to the problems discussed by Pascal and Fermat, Huygens’ On Reckoning at Games of Chance
was systematic analysis in which each theorem was proved on the basis of the former ones. But the
keyword was “value of chance” which meant “price of aleatory contract”. De Witt, the leader of the
Republic tried, by utilizing the value of chance, to evaluate life annuities which were sold to people by
government to increase its revenue. Hudde, mayor of Amsterdam, supported De Witt’s calculations and
gave him a life table made from life annuities. Following them, the research in these fields was borne by
Struyck. He solved perfectly 5 unsolved problems included in Huygens’ book, but Struyck also added many
practical problems comparing profitability of life annuities and other various money-making schemes in his
book. Turning to vital statistics, he found that females lived longer than males, and values of life annuities
for females should be higher than those for males. In this field, he kept the view point of the buyer of life
annuities, while De Witt and Hudde who were concerned with fiscal policies kept the view point of the
seller. Their calculations were suitable to be named “Political Arithmetic”, and Struyck’s one to be named

“Commercial Arithmetic”.

Key Words
Struyck, Value of Chance, Life Table, Evaluation of Life Annuities, Political Arithmetic
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