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Tk, ASEHR A XA Tk, HRRI W AT LIZe (than, fi
ST 2000 BE A AGMEIE 11°22 172, ZER T K2 11°32 X 12'). F
B, AT AR AR B SRR A (A — MU BRI ST
PUAMY ) FEFERERAE AT, X R ARG T e, S S e
WA, PR —4,

X :
DISCOVRSE
MATHEMATICAL
ON THE VARIATI-

ON OF THE MAGNETICALL
Needle.

Together with Its admirable Diminu-
tionlately difcovered.

By Henry Gellibrand Profeflor of Aftronomie
" in Grefham (ollege.

Veniet tempur, quo ifta que nwne latens, in lucem dies extrabap,
etbongioris evi diligentia, Sen, Nat: Quzt. lib, 7. cap. 35,
LONDOX,

Printed by William Iones, dwelling in
Red-croffe-fireet, 163 5o

B 1-3 5 B 22 M A EE (200 Gellibrand 1635 )

1634 4F 6 H 12 H, WHHEA LRI TR LS, 430
O T REET AR 11 NE s S ANE BA, 6 ME T4 (I 1-4 B
TR D)o BRHUIE 4°127, Be/NRJE 30557, e 10
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X b — A ML F A AR A K T 4012/ T 3955,
AR LA LR 4o4, (Suskey "B #9RIA gr.,
B HAER degree, A BEFOG—FF “HAE” 9AFREAL,
18 #42 90 K& B K E a2, #FRM grig grad, &=
H A8 1/100, )

Obfervations made a 'Di:pﬁ:rd A, 16 34 )xmj 12 Infa;-eN oone

Alt:© vera | Azim: Mag

"Gr. Min. | Gr. M. Gr.
44, 45 | 106, o| 110 6 4. 6
46,30, | 109, o | 113 10| 4, 1O
_4&3h [ mn 0wy 1 4 0
3O 54 1B of u23, 31 4 3
54, 34y | 2127 o] 130 55 | 3 55

Azins. O wariatso|
i

'/{fter‘ Noone the fame daye

Alt, © vers|Azi, Mag|Azim. ©  Variation|
Gr. Min. |Gr: LG, Hn. Gr, Min
Ta4 37 | M40 | 109,53 | 4 7
40 _48 | 108 o] 103, 50 | 4110
38 46 | 105, o100, 48 | 4. 12
36 43|03, 0| 97.56 | 4 4
34 32| 99, of 95, O | 4 ©
32 10 96: o 91. 55 ’ 4r 5

Thefe Concordant Obfervations can not produce a
variation greater then 4 gr. 12 min. nor lefle then 3 gr.
s 5 min. the Arithmeticall meane limiing it to 4 gr.

and about 4 minutes,
P 1-4 3 A 2 PER BRSO (E” BB Z UL Gellibrand
1635)

2, i BAT ZFER B “P{E” FFAJERTA 1T A SR

PfE—a°5'c MB, Mg il TR R MEMER/MER-FRIME, Batn
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MG AR i, FrROFATIATEH o A ORI
ERIRARNEY, (B LR B HATT AT LA B A 8] ) B (e
T HEE, BURRRICHFEN TR PIAME A& 2, S fl
M TREARFR s E IR TR E, SEAFITE e 17
W, FEBR-LL 8 P REAEA T 1000 4FE AT S T ATl
PRI A, A 28 T kR T — 2T, AR
R AR AL . i NS T 2408, BB R BA A
NEABLESEE T A CEED.

WL B GET AT S B B, — IR 1668 40 fE ( 25K
o) PR—AEEL, HNAR RS A . %iff
TR - BB T THALES TR D.B. MARIE R,
25 T AT LR AR M T B R B RS AR AR R 5 AME (AnfEl 1-5
7R e

An Extratf
i

AL o T arsan awitésn By 1Y R sasle Dobliflny  cavrsviios +
U] & Leiicr, wisnen of a7, D, 1631 LROUICTEy CONCCTHING v

I Lo

xz l 3
fent Declination of the Magnetic Neeéle, and the Ty
May 23, 1668,

pré=
des,

Tr, I hiere prefent you with a Scheme of the Magnetical Vari-
ations, s it was fent me by Capt, Samuel Sturmy, an experi-
enced Seaman, and a Commander of a Merchant Ship for many
years ; who (as ke affures -
me) took the Obfervati- __.__Obferved June 13, 1668, |
ons himfelfin the prefence Sun’sObferv'd Magne- | Suns |Variat. i

: ; Adtitude, | tical true  Wefter-
of Mr, Staynred; an antient ' AzimuchAzimuth,| Iy, |
Mathematician, & others, | ~—— S !
in Rownham-Meadowes by Gr, M.Gr. M.Gr, _M';G- M.
the water-fide, in fome (44 2072 0070 38i' 22|
fuch approach, I think,t039__ 30’89 _co78 24t 36
Briftol , as Lime-houfe or(31 5090 oc 83 261 34
the Fields adjoyning areto|27 4395 0093 36| 24/
London, This (as thelz3 zollo‘,‘ ooltor 23)t 23|
Table fhews ) was taken | )I

Fune13, 1666, Theyob- -
ferved ‘again in the fame day of the next year, viz, Fune13.
16675 and then they found the Viariation increaf’d about 6, mi-

nutes Wefterly,

E 1-5 D.B. {5IFAFFHIERS (S0 D. B. 1668 )
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D. B. et THIERR A B4, . RS RAG M, fhid
PRI s 2 147, HIt, AbX) EOE A HUSME, IFHETE Y
RrEtth, B 1666 4F 6 J 13 HAYZESL, (Ch 1°27'." KA HIMIE
S 1°27.8", I BRI KC (S0 B0 SR A ) Al T 1) 5 25,
BTG IR AR &, 2] 17 s =T 24, AR THEC L%
FNELGATT, SO E I —Fh 5 B A TEAR B A PG A
ik, (HREAE S SPTERT AR

12 HRHEEG
G S5 — R ATt P 1-6 B A TERT

3000 4F (5P AR IR AR ) (95 IR AR TRt AR = i
HZ AR RSE AR DT IS BT i [ 2 5 Ll - (hag i FR R

B 1-6  —HRANAITCHT 3000 LEHIFRE RNV SCHEHEIL, BT
PRHIECT (B A%E - FERIEE R, B IL Englund 1998,
5563 T1)

SRR MRS T—A 2 x 3 OFIR, G TR
IR A, FTRRRPUAMEYD 3 AE AR (I E TR IECT ).
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TE—AT8R T 6 Mook, MRS BoRTEMB Rz b 5
PR EEIETT, B =ATEMREYTR BT, Rk
B, SRIATEUAFTXEINLHT, Wk 1-1 s

® 11 AERRANERCBHFIERHTIERL A

51 £ 2 £ 3 2t
fE# A 9 12 16 37
£ B 13 19 15 47
Hit 22 31 31 84

GET T A RAE TR, BT LA E Hh A RO R . AT
REULAYE, XBRIENEIL AR EHRR R AR, HERA
AIVEHRAEE IR . AR BRI T B4R T A /R, 2
B b2 T IR SE RO Y R R . MR B AR R
5000 AFEHTHUA AN AT IR S T )

BARGET IR E T UG T 0e? AR EIE R T2 Ao
ARG T — A IE AR 17 HAGBEATE 17 L LIRTRA
My S fh A R I BAT I (E RSC . P A M 5E 24T 24 5 0
e AR AR RARFT R R . SRR AIRTE A TTHT 280 4F
28 TAFMER 3 F2ER . FORFIIE  JUAFEE AR AP
ATE 1000 4FF, FAR R OHER R ERE R &R T2 1050, £
FEHIR AR 3 FPEN . ATRIA, XSEBE AR A RO R IT
1, FEMTIHELBM LG, DIRE R, MR TEEE A4

FATHIRAT LR, WA W2 B A IR ERAE 2000
ZAFRTH A — HAER P, i SRR IR B E. G ]
FFBA RS, (HAT I A, AR 1000 4F B B9 BT HRR A A
RICWFFEH, SEATLARBIE, (B2, Wb FUR 7RI SR He 2
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— MR RIBT, SRR, A TR

%Nﬂ%ﬁ%ﬂﬁ%ri,m%m%ﬁ%%m%@ﬁ%%ﬁ%%
BRFEIR « SRS, e B SRR TR O AR . R t4F
], SCRRMG R — EDB R ER I L, IR 1971 AR ESEH 72 h)
EREUPR ST A CRIPTT . MRS IR T 2 /N, Bl
KBRS T BHE R RS AR . A e W G PSS E R e T
YE55, BUSFRATHAREE A h D. B. Filag BAT =P8R . SCRRIS R
W, FwAsE CRZAATTAT 150 4F ) DLEAE#E (RALIT 150 4F ) X
A CIIGEHITEBOAER , TRR- e (CRZYATT 1000 4F ) NI
Fid i — o e/ IME AR KA 2 287 HE R ——IF A M . B(EAR
Tt BRLEEDBE A LT, BB B e 2 A TT 628 ARG HY— A
T A/ NI A ORI AR BRI R B, 2 Sz
PR — B T7 A S A B2 i ) AT M

A X LEARAR Ay SRR, AT e TR BBl . K
SEfEBUT, AR MRS . MR HIERE, A s 4
PAEAT 257 L BB ATl s g JRATEE LA, Horp
BT RUTHEIMSE, B R WS B IRar g
IR ERER XL MY

BEIRIEI RS — DX T O RS, R AEAE A TTHT 428 4F:

“—F AT RBHEARIEN HE, FRAE—MMST R

Hy 3G & G A0 — E R R AT 4a, T AT LAARSE M A e

BHOT G B R, T S AR R R B R, RAEREA

THEAHAS, 2R ZHASH, LEZ S RITHZE, FF

HABAIE B WG L RIE, TATARFE . ke B A
Jo, AR —F AT ERGKET
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BEIRERR T FOE B (mode, HAREHRAIIME ) M.
PTG BB PST PR T, AREOT AR R . H IR 5k
WA, I E AR A S —FELr . B BRI BCA 45 1 AdE

T MREEREIT R A 16 B, WA - BHIURE—A&
RTINSO A4 8] . BEDURBE, A A b £ 74
AR MR 16 SR KA E . TH., 24 138 (foot )
B FR— R, R &R E TR, AR
| BERSBORFHRE T A 2R E . B DR TR T
LR fEBEALFEZ G T 16 (7T RACE (BB #E ),
AT TR SO R, Al — 2Rk, X SRR FE R IAR. 16 e RUARHE
M E . BEVURIE il 3 Ok, 2 — iR ZARMZARE (A
1-7 Fi7R o

=

g!lg_l_\ i
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,'l.\»
&'e
NAA
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B 1-7 BHIURSE T E —RE R APERIE (Kobel 1522)
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XEJE—MR X RERD MH, SRAERE UG, A5
16 AMARSFRIE Y, AR R AR A AR U (R 1
SR M. WIIREMEEDE, X 16 AR AR FE,
B IE” XA T AR I o

XS ARBR 2 2000 45, (EEATTHRE K— AL R R fnfay
S — AR RMEA S AR R R . BRI DL, s Rl
Wl T ALE B L n0 R T IRAE, SR AR A RARIRAAAE . At AU P
o, BT IR A RS, AR B E T B ERER
B, Wk A e R A T —— AR M E AR ]
AT LRI e 2 ) 5 xR B , H AT DL
RREIBACRIE . B M2 A B E 7 A TR B AR R
Fror, s EEERIIE AL AT LUREE TR WA 00 BE im0y “fed”
AMAEIE . K30, “EeE” (R RT RE R 1 U 5 AR
s A RSO AF . AHTCIBM T AT 4, X R B 20—
ERRRAE . BHIUREICIE S, B 16 FAMARIE, $E30] LIfE
BRI RIS AT e anfiT, i MASE R E AR, X
FEAR— SR A AL, PO BRI S e TR M. AR
FIETERSCHE, BEEWRE T AT AR SR IR S ST

13 FA

7 19tad, HECSE) Zis T RIS, 19 tit2d 30
AR, BIRAEALSThIERE TR R T A ], AR, ORI g
FBTIETR - PURFEIFA T ETER “tESsPses” . AT AT LIEAR
NBEZ I BEAT IR, MSIAT PN MMEE. Bb), SURFEnRax
A AN Z A1 B T, o8P ok 220 e A e e BT 7]
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A OL . AT X E, AL AT AR E P2 B
s WA LA B ] AR Al e S — AR A I B, Bt — 2%
PR R4 . S ALEAERA W PN, BAREAE HC
SEHINT S GiAh, B FOGE R, WHEAEEIRZ N

19 tad 40 4EAR, —(EIFEIT IR Tt A EAR . ZARJE - Al
T - PEORVER, PN R IRRTE . ARl — i, EIE
HHBLEA T B | RE RIS A B T REMEAR IR PERIEHR
X —2H AR = T AR B A TP B R OB =0, 153 EDE
ANEIEEM MY (BRIEX S = AIEER B L B ).

TP R IR A A R e o7 - ANANEE, fhAE 1865 4EE X
FE— B -

“HEFEAMFT TS —ARE RGN, T
ALK e [ 5 For 2 28 52 o b SR G- BRI RNV SR —
A 24 R E R, RS R STT I, AR LIFE 6
K —FPARA TR AW TR B AT BRI R B TR AL
ARG iR, — AR A FRENT hdeb K0 —AMNg A 4],
Wk T — B & EAFRA 20 K &3k, AIMERECE ok,
FHAAME B TAEHE AR st — AT a8 B ARy SRR AT

XA IFBCA MBS, fAR PN AT — A
g—A IR R XMEAYIME T B, AT — 4L AR
T T AT I, XS B I 22 32 B . “FII N7
B AT R R — SRR, i —se Y IR A LLE LT
(AR R 8

19 fiE4R 70 4R, IBRIPEHT - W /R WA IR E R e R — 2R
T AR EAE . AAE SRR AU T, AR AR A2 A i
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(e R Ho, sl B — 2R TR AR, AR AR
BT X — 2 5 kRS RS (AR 1-8 B ). m /R IUR
MNHE AR FIHCA 5 1 57 2 5] A T A AR 2 Ak T LASRR IO RAFAIE . At
T HAREA AT 528, AR R T RO R B4 (A B At
B E LA ), LSRR AR ) Y 2 HEA

SPECIMENS or COMPOSITE PORTRAITURE
PERSONAL AND FAMILY.

m

e

Nawndor the Graet
Lrom 6 Dielberent oF same Fmly
- Nedals. 5 Mule & Female .
HEALTH, |IDISEASE./CRIMINALITY,

17 r)//l‘ll'.ﬂrn/mu'

7o Ststers.

23 Cases.

Royal Engineer:s.,
12 O ccers.
11 Prevates | Tbercelor Wisense

2 OF lhe many
Cromencad Types

CONSUMPTION AND OTHER MALADIES

Consumplire Cases: : Not ( onsumplire.

Bl 1-8 /R L5245 1 fR (Galton 1883)

PR K B IR AN T — LA, AARTE A R — e AR A
JRBRYE. IEAh A AR BRI R S B R A B IR LR
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JE— AP BA SR A R BRI R o A TSR 5 BT
R —EH B, Wt SRR M H2ZI0E " thy
—SGIB B I BA X, (i WRERER - PEIRUR A S R K
T 1884 4F- 4 HZinse i E Rk bt 2 WU — L8 5 2308 T IR,
AR, kR TR GRRIEER . B 19 SR H AT, SR 12
PR (XA S IR AR RSO M 258 ) i H A&
AR T BRI U o BR T RCSKIED R A TR AR AR
IR RS TRAL —RE IR 2 A, BB 2 TR R, Rl 16
AN —SBZ I8 1 i AN LS 22— 288/ NS I N M AR LB

7 BB R AR — A BRI T

F1-9  Pefig 12 Az 5 M2 4 1 48 (Pumpelly 1885 )

1.4 RESHRRIFAK

18 e, sitRaiEHESY REVFZY G, HillhE 2
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TR S A A 1 . 58 b, XU RN . — R R ]
2 18 2L ST HEBRIP RIS . W2k, ke — ek, HRiE
AN R SCAPRE FE RS AN, IR Z TR . SER% e - AR T 3h A A
JERYZE I, 2 BRI SRR (ZEPI A 47 , FEARIEALREIK ).
BEERICFRZHRIER - RPNy, MR — kA —
TEMIR A o ZEAR I AN R, A] DA AR [R) 20 B 1) b TR A8 1Y
Wi, MARE RN A LA L, AT LA — AR 1K
K——A XAFINDYT7 I E TAHRIE, S AU SR E 0 BT E 74
1/4 B ) — B o AT LASGIN B 7 1 T ()9 , PRSP s ) £ B 22
GERIE PN IR . 43 B AT ik SR LI LAl B2 5 K- i e #
AR . LA 1R IR Al Bl 5 S AR 8 AR B AR 20 Y, BV AT g
A,

WERI RS 25 H TERIR R S 4 EEZ R OE &R, (H—AM R A K
R LA R (i HSePr b, HOA B e A n] A & ), 4
A=TERTIE Y 1090, L =90rh sl i 45— o i b
WP n, WREA L=0°, Jbiehl L=90°, Hitk, 4=z+ysin’L
AT LA R G- AR g0 194 e I

do R HE— AR EGHM, ALy = 05F LF A 1°
INEAAIR 0K E 2,

I RILHA T (), A4 y>0iF LIRKARKE
Az (sin’0°=0), mAARKEEA z+y (sin90°=1),

de RHA MK (FHR), 2 y<0,

y BYECRT LAGA N 2 — PR A ( SRAE R B, IR AN AL ) “HH
57 CABRIEIEAR G K 0 B i ) T LU e = y/3z, —
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ARG P52 e = y/(3z +2y) (A2 HE] ).

AT BRI XA BT RARA S WAL EPA S, W
VF—ANFEARE, 55— NED DT . AP R “R=hTir”
(Toise) 4, & K7 HIAAHIZRTHIHAAL, —RITHAE 6.39
BERY, 1A R 70 SIEPIR AR, Sebil R . RdE, PRt
T B — N A BE B PR . 1736 4F, JEIRIR - Ak ai—Ak
FEBLBN, 7545 RIERE/RIFEL WL T, AR 5] LIfE R ALy
fi] [ A R S L Al s A 4 = 56 751 ST L
Fesin® L =0, 17504F, HRSRoEHEARY - ARIEM - MRS L3
% TH T I B SR A4 = 56 979 R FHTLL K sin® L = 0.4648, X4
TP

56751 =z+y-0
56979 =z +y - 0.4648

X TR S, 53] z=56 751 Fl y =228/0.4648 = 490.5,
PIK e=490.5/(3 - 56 751) = 1/347, R AMTEIX A GiHELER

B7E 18 4l 50 AR, BRI A Hh OGN R R
Mk, CAfEE S MR 2 MRS ENIIKIES: XE (In
America ), £ (Inltalia), %% (In Gallia), $73%>% (In Lapponia )
PAS— B4R N B AR R i i i 2 A (Ad Prom. B.S. ), FHVEATH
ARG — NS, I R 2 T I AR 1 B B - A 10 M
HEANSAHER CanEl 1-10 FE 1-11 FR .

O YR 1.95 K, —FHTE
@ 2y 1127 FH, —FHE
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Locus obfer- | Lotitu=| 3 fin. | Hexa- | Differ.| Differ. | Error
vationis do \wersrad.| pede \a pri- 1. com-
o , | I1I0000 l , mo | putata
In America o o o |s67s1] o | o o
Ad Prom. B.S.[33 18] 2987 57037| 286 | 240 | -46
In Iralia 42 59| 4648 | 569791 228 | 372 | 144
_|In Gallia 49 23| 5762 (57074 323 | 461 138
|In Lapponia |66 19| 8386 |57422| 67x | 671 | o

[l 1-10 WHERgEA R 5 I EdE . 450 (HERATWIES ) XT
i=1~5 MRAIRG I T 4R L, (He#oR ), sin® L [=1/2 +
(1—cosL;))=1/2 + versin L;]. 4; (hexapedae, FHZEMHIFE/R
MR ). A, — A 22 . RSN 1A S AfgY 22, DS st
ZEZ IR . GF RSN sin® LB %02 3014, A 2987
(&l Boscovich 1757 )

Binarium | Differ. | Ellipti- Binarium )| Differ. | Ellipti-
- \im pol.,} citas in pol.,| citas
® wgu. @ agu.
I x
1, & 5] 8oo oy 2, & 4| 133 by
N I } 4
Pro 81 TE ] g 3 4 83T o5
X 1
3» 5| 1185 | = I, 3| 401 e
45 51 1337 4 % 2, 31 -3350 |- Z—;E
I i ” s
I, 4 549 T I, 2] 957 l e

B 1-11 ORI 10 X9, o L Xl JICAR 45 H b A 451
IR e = 3y/z. (2, HFI, 3)AIHERIREDRIA =,
22 1/1282 F1 1/178. (1, ) IECFA 12, N 1% 560 Fil 1/304
( Boscovich 1757 )

TR Ay e R IR PIXE . 5 IR AR —2K, AV I RE i
FEH AP — X IR A RS AR, Bl T — R IR
Reonk, mil A SMESRERE AR IR, %
b AN SRR B A I . Sk eI B AR i PR E R PRSE T
framiuie, EEAND DRI i AR EIAR Z A, R0 22 A KR
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B, LIRS LR KPR miH, JUPEARTRERN T #ET
R 77 T A X S, ARYE TR 4 =z + ysin® L, FHIRIEATIET T 0
THERR: z BNy BRI ERER R A 09— XA, LA E A
DMLY 2 AT LA & — i, 5 S0 WL i) A R4 7 3 i e D fee
WICHC R, PR TR 2 F1 y Hh, B SRR X E B A
FME” BHE), WEEER 2 1y 554 4 IEMEA LI
EAH—3. TR e AT A T —Fh R SRR i FE(E, w2 A
FrE MR A RASEE] . XTI S AR, ARFE ALY R
MR N z=56751, y=692. e=1/246.

HE PRI, ATHRIL T 280050, il AR eIk
AARFSM T A, Bk R h ok, EEEa
SR B IACE, MHEARARE G ) R AT I, A
MY 2 A KA, 1805 4F, Paffl L2z —Fo N - Sl As e AR 73X
T 5 A — A B ATt £ B A R T b . L AEas T Ui
I BRI 3 (4 81, SR AR vk KO 2 Je s L K™ 1Y)
KT . XS 20 IR R 302 17148, XA EUEAR K. Hl T
IRAFEE R (R 10004, SEEREZN), IEHS5HAREAR—
B, PR AATTAH B AN U R PSR SRS =2 5 FE Y RS BT L,
A KT JRIET AR LIRS E MR 1

R HAT Z R X —— DUIRT B n  B AN B A (IR
R, RS RO 58 Aoz A AU Ay S0, R ) e M bt 25 55
5B LRIUE B AR, AR — kAR
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A7 FRAINE iz anar BE R S EAAR BGOSR 7 XA TRl Iy s Ak
ASCATHR, FTLLBI R A

TEd A, UL AW E L —R ARl —RED T
A—kivh, MASMHEERNHE. (B, N ARERE, Jien
], VP Hse BB TVbHE, — A, TEATCAT 4 4D, gk
FIERAWCAT AR T MFIR. 5 MRS, ARPR . fER
A fef HA o — G AR, R T — g S —
NS ELFEZ AL .

AR T R R BE IR, Mo EIT25)5
XRIAEPRUE R 5 R o i R S D A AR, BT 1 32 A R Tl ik
JEEl . BH SRR ATOUR? WA, 2l
s AT A HERE

12856 7 FH RIS B I SR o WERXNATT A TREE, i
Bl HURLSTHRA 2D UCRA R 7 XTIk LR RIS ? LA
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SRS — eSS MH, YIRS B, 2R —
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—K, AR FEEER R Ry A, IEWARATRIA CUDHE” BIFF
15, D NEIRE BRI FICRURAAER . e F e 1308, Il
WAFE sy B EE Al AR AGUESE . (H AR IRAFAE . ISR AR B2
b, AFETEE T 200 IXAEAR K — Bt ] LA W D)4 58

21 HmiEitiE

R Z AR FEUNAIEI” BB R AR R R 12
THZC R DS 22 WA F— | SR, R SRAEAAAS, 33X St B T B
PR T PR BIRSLBR LAY EAEAL, (BJLALA T3 R S A
MAARL, XS 2l 1215 4Ry CRIEE ) HaE 2958 F AL
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MIRE AR R . S T ARIEZR R SE e Tomk, [F ERRRALE THER
TERT, EHgE TREM R ARG, 7B mT mEhs 2
SERIPRIE, XMMRALITHEL, s iR M A, X
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VERE, XSOl T HEA TR LIRS0 4 T, S A —SE LIR30
o JAHEWG] T a2

REZHEBREHRfE, ANFIRE T E S A RS AR, mRAE]
fa T Hbrd s (] THRA0) DLE—Fh “A27 (remedy, JH R4E
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CoROLLARY §.

And therefore we may lay this down for a fundamental Maxim,
that in high Powers, the Ratio, which the Sum of the Terms in-
cluded between two Extreams diftant on both fides from the middle
Term by an Interval equal to —;Jn, bears to the Sum of all
the Terms, will be rightly exprefs'd by the Decimal 0.682688, that
is --zf— nearly,

Still, itisnot to be imagin’d that there is any neceflity that the
number # fhould be immenfely great; for fuppofing it not to reach
beyond the goo® Power, nay not even beyond the 100", the Rule

here given will be tolerably accurate, which I have had confirmed
by Trials. g :

But it is worth while to obferve, that fuch a fmall part as is —21-\/71
in refpet to 7, and fo much the lefs in refpect to 7 as 2 increafes, does
very foon give the Probability ——L?- or the Odds of 28 to 13; from

whence we may naturally be led to. enquire, what are the Bounds.
within which the proportion of Equality is contained s I anfwer,
that thefe Bounds will be fet at fuch a diftance from the middle

Term, as will be expref!'cd’%y —:,"/ 2m very near; fo in the eafe

above mentioned, wherein # was fuppofed == 3600, —::‘/2" will

be about 21.2 nearly, which: in refpe® to 3600, is not above

M-‘Tth part: {o that it is an equal Chance nearly, or rather fome-

thing more,. that in 3600 Experiments, in each of. which an Event
may as well happen as- fail, the Excefs of the happenings or fail~
ings above 1800 times will be no more than about 21

B EE 5 N HER, K A The Doctrine of Chances 58 it
G —BORETE R IR TR BRI 1733 AERUY SCAS BRI T

N ( De Moivre 1738 )
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SUPPLEMENT AU MEMOIRE

Svr les approximations des formules qui sont
pp
Jonctions de trés-grands ncmbres.

Par M. Laprrace.

J2ux fait voir dans Tarticle VI de ce Mémoire, que si
Pon suppose dans chaque observation , les erreurs posi-
tives et négatives également faciles; la probabilité que
Perreur moyenne d’un nombre » d’observations sera

N
comprise dans les Iimitest égale a
x el
%‘Vﬁ-fd’-c i

% est lintervalle dans lequel les erreurs de chaque ob-
servation peuvent s’étendre. Si I'on désigne ensuite par

® (—f—) la probabilité de l'erreur ==z, & est Pintégrale
Sdz. ¢(-i;—) étendue depuis z = — £ %, jusqua =
=L K est l’intégralef:—: .dz. ¢ (-—:—), prise dans le
méme intervalle: 7 est la demi-circonférence dont le
rayon est l'unité, et c est le nombre dont le logarythme
hyperbolique est 'unité.

Supposons maintenant qu'un méme élément soit donné
par z observations d’une premiére espéce, dans laquelle

Rl 2-3 R R oe oA BR E B AY S — R E I A . X BT
FAI ¢ BRBRATIAER M e, kk FomT72s, BUNRET
SERPRZEAE L S E RGBS (W ERS ), (BorRkh
(4 n %42 n (Laplace 1810)

PRI, B — U IR RSP A R A — NMTENRR, B
o AR T n CINE 23 Fow Do WHAEIS B BATRERE, AR A 15
A IE

RS n BRSSO INEE R - WRR A T RS BT, XX
FRSS TIEAERY, IR 445955 01 2RI Z A0 Ll F Y
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Chriftened. I Chriftened.
Amno. | Males. | Females. Anno. | Males. | Females.
1629 1 5218 | 4683 1648 | 3363 | 3181

30 | 4858 1 4457 49 ¢ 3079 | 2746
31 | 4422 ] 4102 50 | 2890 | 2722
32 | 4994 | 4590 51y 3231 | 2840
33 | 5158 | 4839 ] 52 | 3220 | 2908
34 1 5035 | 4820 53 | 3196 [ 2959
35 | 5196 | 4928 54 | 3441 | 3179
36 | 4917 | 4605 55 | 3655 | 3349
37 1 4793 | 4457 56 | 3668 | 3382
38 | 5359 | 4952 57 13396 | 3289
39 1 5366 1 4784 l 58 | 3157 | 3013
0| 5518 | 5332 59 | 3209 | 2781
41 ! 5470 | 5200 60 | 3724 3247
42 l 5460 I 4910 61 1 4748 4107
431 4793 1 4617 62 l 5216 | 4803
44 ] 4107 | 3997 ;| 63| s4rr | 4881
45 | 4047 | 3919 64 | 6o41 | 5681
46 376§ 1393 22 2t 4352
4 431
478 3790 1 338° gy 7" hriftencd,
Chriftened, Chriftened:
Anno. | Jiales. | Females, An=o. | Males. | Females,
1667.| §616 | 5322 1689 | 7604 | 7167
68 | 6073 | 5560 9o | 7999 | 7302
69 1 6506 1 5829 91 | 7662 l 7392
70 | 6278 | 5719 92 | 7602 | 7316
71 | 6449 | 6061 93 | 7676 | 7483
72 } 6443} 6120 94 | 6985 1 6647
73 | 6073 | 5822 93 l 7263 I 6713
74 | 6113 | 5738 96 | 7632 | 7229
75 | 6058 | 5717 97 | 8062 | 7767
76 | 6552 | 5847 98 | 8426.| 7626
77 | 6423 | 6203 99 | 7911 | 7452
78 | 6568 | 6033 1700 | 7578 ) 7061
79 | 6247 | 6o41 1701 | 8102 | 7514
8o | 65481 6299 1702 | 8031 76;6
81 | 6822 | 6533 1703 | 7765 | 7683
82 | 6909 | 6744 1764 | 6113 | 5738
83 | 7577 | 7158 1705 | 8366 1 7779
84 | 7575 | 7137 1706 | 7952 | 7417
85 | 7484 1 7246 1707 | 8379 | 7687
86 | 7575 | 7119 1708 | 8239 | 7523
8| 7737 | 7214 1709 | 7840 ¢ 7380
88.1 7487 | 7101 1710 | 7640 | 7288
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ANKABAIAREAE MBS, YRR FTRE . FRAITSTESS 5 & FKIT

XA EL
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vk A, REIE R AL AN SRR R, AR AR R A A
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FhTHIIRRIERE , S T— D LR 0.0046 IR K LA i 2E . PN
LI E F) 22 S-S B 2 7%, INFURRRRXT LR, X R 22
KT A AJE T AR R o . FATH RS MM, XG0 A RE
VAT, ZEREg TAEE N RIS R AEYINER.

1824-1825. :
Enfants légitimes. Enfants tllégitimes.

m== 939641 == le nombre de garcons, [m’ = 71661 — le nombre des garcons.
n= 877931 == le nombre des filles. |n’ = 68905 = le nombre des filles.
p= 1817572 =le nombre des naissances. | p. = 140566 == le nombre des naissances.

Dol résulte que la chance moycnne| D’ol résulte que la chance’ moyenne
de naissance d'un gargon en France|de naissance d’un garcon en France
dans I'élat de mariage, est représentée|hars Peétat de mariage, est représentée
par le rapport - {par le- rapport -~ - .

m o 939641 s Com! | gi661 ",
b T Wi o = gt = 0150980

En poussant Yapproximation jusquwi| En poussant I'approximation jusqu’
la cinquitme décimale. d la cinquieme décimale.

B 3-3  InECTERRA A BE ( Gavarret 1840, 274)

1860 4F, IR ICFEHIS - AIRMHIMIMENREE T 1
[, e an b B A RO, 5 R 6 s AR KRR A/ NE
B (1PIERTE ) WHRIL” Nz i g7 s i, BIffix et
FAEAEE PREALEC , FAT AT LA 23 DL B RE A R A af L
B B, IO BRI RSOSSN R A, s
—AERER R R A RS, DU, — MErE R, 5
FE A RS N= 1500 FIE AR, i RERILEEE 41 253 7
JE TR p = HRREATLIY B R ST AR BRAE BT 7 B A3 02 1/41 253,
AR HT I RN Z AL AR T, f R B R A YA — A R, L
A = Np=1500/41 253 = 0.0363 {E NS Mt BRI LLAR, RIARF B A
MR H o B4, e~ TFIr R s BUR R AL
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MG Y, AR (Simpson 1757)

Ty XXXL.E—F
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P QCKS D

A
F 33
E 3-5 BMA 1760 Fa9HhZE ( Lambert 1760 )

05

K3-6 A%H] 1769 E2xhlrythde, Hrdr figure 1 IRYALEIE T
figure 2 By HZE ( Bernoulli 1769 )
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VoLume VI MARCH, 1908 No. 1

BIOMETRIKA.

THE PROBABLE ERROR OF A MEAN.

By STUDENT.

Introduction.

ANY experiment may be regarded as forming an individual of a “ population”
of experiments which might be performed under the same conditions. A series
of experiments is a sample drawn from this population.

Now any series of experiments is only of value in so far as it enables us to form
judg as to the istical of the population to which the experi-

ments belong. In a great number of cases the quesnon finally turns on the value
of a mean, either directly, or as the mean difference between the two quantities.

If the number of experiments be very large, we may have precise information
as to the value of the mean, but if our sample be small, we have two sources of
uncertainty :—(1) owing to the “error of random sampling” the mean of our series
of experiments deviates more or less widely from the mean of the population, and
(2) the sample is not sufficiently large to determine what is the law of distribution
of individuals. It is usual, however, to assume a normal distribution, because, in
a very large number of cases, this gives an approximation so close that a small
sample will give no real information as to the manner in which the population
deviates from normality: since some law of distribution must be assumed it is
better to work with a curve whose area and ordinates are tabled, and whose
properties are well known. This assumption is accordingly made in the present
paper, so that its conclusions are not strictly applicable to populations known not
to be normally distributed; yet it appears probable that the deviation from
normality must be very extreme to lead to serious error. We are concerned here
solely with the first of these two sources of uncertainty.

The usual method of determining the probability that the mean of the popula-
tion lies within a given distance of the mean of the sample, is to assume a normal
distribution about the mean of the sample with a standard deviation equal to
s/Vn, where s is the standard deviation of the sample, and to use the tables of
the probability integral.

Biometrika v1 1

Bl 4-1 1908 4Fig ISR —TL, BIA TS -RITMIE A “2A4”
( Gosset 1908 )

1908 4T, 3 SCFE LA B (W2 44 K RAE B IR T Biometrika
o SRS T S e A R R R — TR . BT AN R
PR EAAT T A RIRTE . SO 53 H 3K A5 vk A E ML TRt o 47 il
EPEI’JF*TTLFH 1M H, ARET RS E A K IR A BA A — A AN AR
PRl BRT HA— 2, ARSI HAD T R SO, —A
ﬁiﬂ%%, BEEFATHER SCE T A S — e AR, 3‘?
HRAE “PIREAYIRZE" SUATS p.e IR HUERPE . X T IEA /0 8
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Kl 4-2 1908 4Fip 3K, W IER Al A (AHER9)
i I3 ( Gosset 1908 )

n K, IMZUBEEI EAS 01 o IERFMT b T —A3R4%, X n=4,
5. - 10 THRRFMEMA, O HAH T 2] Ui XS RS A 1
o X7 i 4 152 Cushny-Peebles " (41& 4-3 iR ).
FIHIE 4-3 Fehg o —FI ot 225, RIEERF AN 2= 1.58/1.17=1.35,
SR, BIE2E 0 M 135 fAFRIER . XA =135 J(n-1) =
135 x 3 =4.05. fhth, flisd: “XokEpsaI LIS, BERIE 0.9985,
SRR LR 666 Xt 1, FTLASE RS A AAEIRZG R AR 1Y
oA A, IFRRAR ] FRATTAT ARG, 16 h ke IR BA MR A Y DL
AR B, Rl T R ARSI CUR SO &2 3R AE 1905 48,
il 1904 4F ), 7E259Hh & BE TR (A RbRC T4, i HE s
b, A A BRI THEIR ), LARAE 08T (MR R Bt

@ EABAEAE s T IFMEIRZS YA 10 fLEFHARITRCR . — %1
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P LERERNAFRIREA, W 265 AR, JF il —1
FEFEAY SR BB AT AR ANSE ). H 28 A RUE T A 5 b L IE
(1, FEHHABN A IERENE 2.

Skction IX. Illustrations of Method.

Tllustration I. As an instance of the kind of use which may be made of the
tables, I take the following figures from a table by A. R. Cushny and A.R. Peebles
in the Journal of Physiology for 1904, showing the different effects of the optical
isomers of hyoscyamine hydrobromide in producingsleep. The sleep of 10 patients
was measured without hypnotic and after treatment (1) with D. hyoscyamine
hydrobromide, (2) with L. hyoscyamine hydrobromide. The average number of
hours’ sleep gained by the use of the drug is tabulated below.

The conclusion arrived at was that in the usual dose 2 was, but 1 was not, of
value as a soporific.

Additional hours' sleep gained by the use of hyoscyamine hydrobromide.

Patient 1 (Dextro-) 2 (Laevo-) Difference (2-1)
1. + 7 +19 +12
2. -16 + 8 + 24
3. -2 +11 +13
4. -12 + 1 +13
5. -1 -1 0
6. +34 + 44 +10
7. +37 + 55 +18
8. + 8 +16 + 8
9. 0 +46 +46

10. +20 +34 + 14

Mean + ‘75 Mean + 283  Mean +1'58
S.D. 170 S.D. 190 S.D. 117

% 4-3 1908 4E1E3CHY Cushny-Peebles %#t, H5—7% -1 J2-0.1
RYENRIEE TR ( Gosset 1908 )

XFT YA F Y, 2R B A AR AR B —FE
BEA M AUETSNT S (1 00 T U i—BEBEA 2% “HS” AR
M2z, WEASHR AV S0E 2 M. S ERUE, HE
t AT o, NIEMEAE HE ¢ RGO HE—n P
{E——#F AT ATEEE AR A o SR A FUE R 20 Bl o 221k, ¢ iiEds
MBS o M. 2R ¢ HEWTDR—FhaDE R R AT . X
FiARTE AR R HRE A 5 A R Ok, s8R Bl A O
ETHOPEAT, XEEHITAE 1919 FC AR E WL, RIS R ART -
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FFILA T g, EORREERE 0 A 20 bRk 2E R
225, (HSERRHPENEA AR, A XX RSSO

RIE UL, SRS SCGR R4 TR, XA T —17
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XEMEHR T, M HATREARE R E it 1915 4F, 2% /KTE Biometrika
R RS IR SCREA A T AR, bSO iR iR B 2k
T AR RN G i —— AR 153

RIEFFR IR IR AT Z 6. #) 20 g 20 4RI, IR
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MEBZAFARNER . XAEET, 2okl 17 EIERAR R
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E A T s T A

4.2 H=PHT - RERBHAERTHINE R 54T

19 fiE22 80 4FAR, WArREE) TRMBER RN Y R 242
Bhese e, fbAJE T —MEGST RIS MIER T AR
IRZ e A o3 TA o 7 Bk~ fe it 2 1885 4F 9 H TR T 280
MRt RS b, RARELSEWAEITFA M TR, — e

B, B—MZ R aRER) izl TR,
fBFHIZASFI T 4ER R AOFE R CHRIERTI S ) /9— R Berh a4z
e (dactyl, — M9 HIBRFEP N E IS0, AniEl 4-4 7R ).
XFTER AT, ABRATT 1883 4F 4% BB KRS HYDEE 6 MK 8
ARIRIIFET A (ANE] 4-5 B ). XM p, ARt 7atr | &
FURIAARIE, A PR “3h” (fluctuation ), PIfl THATHLE
JIRFRIY “Z40)5 227, RIAHRIAAT RGN 22(X, - X)* /n o



=3 =r s Mo AN A 3 <
$4%F MHEER: EAMRENEARTS

XL1 <75 | 5 £E| §
NA"'”:SS%ESG?SS:’S%‘:.Z:«
First foot| 8 3| 5| 5| 4|4/2/2|2(1(2|4 |8|2 [4 | 46|308|%
Second ,, | 1 40| 3| 3|3|s{2|2|4[38[1 |2]|3 |2 |s8fes |
Third ,,| 1 2| 4| 2| 5|2/1]2]2|2]|0|2 [2]|0 |1 | 28(1868]|
Fourth,, | 2 21| o0| 38|1|2/ofl2|1|1]|2 [1|1 |0 | 19]{126| ~
Sums .. |7 | 11 |10 |10| 156 |10[{10|6 (8|8 |6| 9 |86 |7 |131|s-68 10
Means ... 1475|376 2525|875 [2+B|2-5| 15| 2 | 2 |15/2-25| 2 | 15 |175| 83 | 2-17| 25
©
°

Fluctua- | w | w w w Q| @

< ; 2

tions - X o |~ o mjw|N|o|m|mo| & [~|[m® & 4’:8 -
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K 4-4 HrapiR L 1885 4EXT4ETF /R (RIEBTHTZL ) BT st Kt 4>

Mo XHEAE 4-5 hiy—
% 5 T TEIE ( Edgeworth 1885 )

SOBEIREELESCHR Stigler(1999)fY

1876.| 1877.| 1878. | 1879. | 1880. | 1881. | 1882.| 1883. | Sums. | Means. | Flictu
Berks 175| 172 | 187 | 186 | 181| 153 | 169 | 166 |1,389 | 178%| ¥
Herts ... 174 | 165 | 185 | 184 | 176 | 186 | 163 | 188 (1401 | 175 L
Bucks ... 182 | 171 186 | 195 | 179 | 162 | 177 | 183 1485 179} | X
Oxford ... 179 | 182 | 194 | 183 | 180 | 169 | 167 | 166 |1,420 | 1774 | §
Bedford .| 196 | 174 | 208 | 195 | 198 | 171 | 181 | 184 [1,502 | 1883 | G
Combridge | 178 | 177 | 100 | 191 | 17 | 165 | 171| 181 |1,435 | 1703 %
Sums ..o 1,079 | 1,041 |1,145 |1,184 |1,101 | 986 |1,028 {1,068 [8,582 (1,073 1,138
Means 180 | 1784 | 101 | 189 | 183}| 164 | 171 | 178 1,630| 179 | 190

+

Fluctustions 3’ a o o '2‘ ® 2 E, _ 8% _

K 4-5 BRARE 1885 A THIIETRAVEHR /M ( Edgeworth 1885 )

WA IR A **ﬁl"?%‘r?
2 HAERTTEL (45K
%'lﬁﬂ‘ . BURBRE - %ﬁ?ﬁﬁﬁﬁﬁT*ﬁﬁﬁE,

. XPRMEDL T, BdEa e,
L BANALEN AT NS (BT ),
S e Ap AR

G o
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AT 50T . RAIR BN RO FR Ry G/ ( combinatorial ), Jf:
Uy AL G R — P RS At ) A BT (SR A ST T 5 1
AR, R AR TR B M R o S AT s I
AR SRR S AR I . (8 FH 7 B RE ST AR O i — Pl 11
R —— AR A A AR AR MO . (BRI BLh, X T
A . SF—AE n YOI 30040, I HLA R g%
Hp, EREIE np MJ72E np (1 — p )FAARSE, T HANZ A Baap
RESCIXFPIR R o G950 b, BUAR i i e A B A 1) — oy A
BTN, WIRZJE, RESGHEAREAFE T RO IR i
SIS B 50, A AT BRI p A A LR
BRAT IR A EL R S O P T2 B 90, A RIAIE AR UL, TCIEL
PERAIE I Y, R SR RS, R IRE AT AL B

B IR W T HES R IRATT A RITTAR I “ 22501t 1) —Fplbiit.
fian, HETARET A, AT LLE RS sl Y
3AGEZH: C+ C+ Cp, HE AR ] (AERI4E)
S, HEASEAFM (B B85, MisH— AR T
()R 2 Y BERLAS S o SR AT A LA TR — A FRBE o (B 2B f Y BB T
R, 0] U AT R E S E TS B sh (1B 4-5 il 190 WE R C* + C7
FIRGTECAPEAG v s T8 T HAR R — AR vh AR O, T LAKH I 3
T C* + C et (F 4-5 iy 88). b TAKTHBENLIESh C*, AT
AT T A T sl R AT I B 25, 190-146 =44 5 A L)
IS S SIS I B 25, 88—46 =42 o RN IXEEL
ETAEMAERECTAE, A BN, bR TP iR, X2z
KGR, #RE T 2SSE /LT o TR J 3 BIRA TECRSNEL, SSE 2
LA TIN5 227 5 L, 2, fhRER IR, 4E35 R AR
T BN [ RFBCR AR R R A
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BAr iR A TAET] DL — RV R IUBL2y , JCRREE 11522
AR . MRl T 2250 b A T ek RS, 1 HL
HR LA W] LI R 5 2 & IR R AL o B h B 2 F geit
HREHE . (HIRA IR EERA e R e il M28%&E/RTE 20
T2 20 AEAC I X A ) R, AR SRR B 1 e B RS M A E
ek, WA ITIERS /M B 28 SRV T RO SR I GET o)
i« AT LASASCEE T4 A AR AR S 00 Sl St S A A i

20 A0 fE 2t AL I &, Hqﬁtfﬁdzi’jtgaﬁifﬁif
AL R B 22 W ], PR LA AT LA 2 (] 7 A B LY
g, 20 42 50 44K, BES - REFLIKLZ G MAH - BIELE
TR AR 2R AT 8 AR AR R A WL DL Al
1 Zp, BRSNS R4 “JIU1” (jackknife ), SIADE,
— L \$EH T AEAG A U 7k TR A S, IR A SURAIE %t
BRI TESIT DI BIE A R . 20 tH2] 70 AR, AhiE
F - s ATLO RS “HBIEE” (bootstrap ), BAEEIFRI 12
N o A — A AR e Iy U R R 4, A T
SR RS, XA CHBIREAR” (978 ST DU TR IR L
WA GRS B ST A bk . T ik 2 VA e Al T AR Sk
PR YE Ko T AHE A

4.3 tHELLBRRI—LERH

ASRAUA AR — TR N AR S B T 8, il B2
BaBFe ML C B, TR MR AR . o,
B . AR A IR, BRATRZIE SR, (HiFZ i
BAE, ERAUREFHREIT 2R B Z R L2 F 5



62 | gitFtxsr

JEGR - WA - AR SONIEA RS — A AEG I 751 a9
M JEII N, AR — A B R RUR BB A7 A 2 [ 3
FAEREBC R AU A . {5 19 T4l 70 4EA0)S 1, Aok T X FpigAd, #E
S AL R IRAR R It . bkl TRTE, mixdE R
HWEREES

AT E AR A FE B K T R0 s 1 — e A R &
B, EAESREE T A SRR, Bl RS S R
17, ARG 2 T, — (3RS LR A T IR L RR Ry AN AR fh
JA” . 19 B AR, ARSI S TR 1 2P ik T A
WFFE, A X ZE . A — P DR, K205 10.54F
B — K EEA ROV EHLFTW . A E B B RLE:, 2 —FEIE
HIIRG A T 18 223 19 42 70 4R83E [ 24 IR A%k
i, FEERLOR XA O S I B ASE CFIIEIR” 1Y 1720 4F . RSO
SR AF BRI, B S A SO Rl 1A S fE AL, (HEE
IUREAETE Y] 2/ R /NI, (HIR R4

JR - BRORARA AR S], K PH BT 0 2 R A n]
R SR AR, EIRLEIE B UL A A2 ] —Fh DT i 25 A5 1
FHAT. KFHBF WA 11BN S ie— 2 DR R AN
H—B2ILHAEZ I, XA 11LTARF 10.5 4R A Dl R ek & 28 1554
WIAREA . (019 el 70 40, 1. AL AT orsE, KRR T
JABIN 11,1 4F1EIE R 10.45 4F o NSO A ) R 285 B2 H A8 Sy
Fik, MhHEE SR” TRIERFF. FH AN, E
RS K I — R N AR, IR AR SR HEZ 1

UL R B TORE, W IR A SOt 2 B, FEEAR Y
g Gt P AR R R A R AU, X2 i K BRAT yn)
AERCM RS, XM IER, 1 H, PO EAM, ARy
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BTSN, RATRESM RS g . HETE, MR AR
FTRIGS IS T 1878 AR (8 AL, 173X 42 IR St i BRI
SENA Gk 4 BN SEEfEHLE AR IR A T8 B A% 175 A8 8l T 4
JUAE, BT BRI 22 3 T iR AE LI 5 2R & 4-6 IR AN SC
Wi 5 BB SC, XASIBSCRFRAE 18824F 7 A1 ( FAR ) 24k b (R4
8 H 13 H, ASUIIET—KEINIEIK, ZF 468 ), XiKEERT
K AT 551 (IR JR KL, Wolf’s numbers )., 2 HLEHLE Hirk% (“547
corn ), FHAGA YR FIBSEEFR IR T S Y FEEE R L *jch;ﬁa%c
KA BIEMTH, DS I s, XA AT
RN EN G —— B A REL 5 | A WEAX

N ™| wotrs numbens
. [ '\ // \ i/ ) M.

/T ] I ]
\,/ é \/ L‘\. //§ \
- J ﬂ 8 Y g iy
Nl
| 50 A E\ PRICE i\onﬂnrosuﬂ l\
\\ //I \\ ; u\ /I \ ] \_,
" - . \J I g \‘-"'\j/g

FE 4-6 Z3CHT 1882 4EAIEEE, /R T KB FAT AME L EILZ
[]EE %R (Jevons 1882 )



64 | gitFtxAr

INSCHTIRES G & 5 . fbAE 1879 AR H SIS I R
W, AT S AR —PIAENE TR, “Bn, KPHE A R IS 2
BRI RS A RS . FAE, Pher (T Tl
BT PR AR, —R T R s T Bh S 1
AR BEFRAE LT AR, S — R R TR R AR iz sl 2 [a] m]
REAFAEMVIR R . 1863 4F, WU/RIISLIE, 17l /RIM G Fs s e/
KR, Al LA B — B A BRI /e B A e A AL AT,
QT AR R AN IS, RECR AR 1.7 K, RIMESE 4 RAERm
[ 1y 51 o RS A B I P B 1926 4R — Rl “ AT A3kAT]
A A B8] 7 9 Z (B T RIS 7 ik serh, g
JEHEJE - ZyR R T BB AR SRR S AN AT AT BR A4 et 1] 5 2 1 3R B
Sk . R TR, e SR RIA S



% 5%
mlH: Zocirbr. W iOrHE R
P HE 187

AR - IR SR T AR . 1855 4R, Mk (2
gL ) JBURR - RS - WS T —EHMF. fEET, M
PEEE T A ORI : “FRAAR G AR (T e = LS5 5 A1 =53 (Rule of
Three ) g7 XFP LSRRI -RIR - BRELT A 4488, 1901
A R IR R X ATEAE i 4235 Biometrika WIVEAT 4G 5 1T 1925 44
Ji Annals of Eugenics B, AbE: 2 03 A5 B B— AR pR @t | (4n
K 5-1 FI7s Do 3% 2 B2 AR HMREAE IR IR SCR AR PR BIRY | de il i) 04K
SFRYINAT

TEVFAN B S & 7 T, SRR SCH SR AT Y, (BT =2 AR &
AR, 2 S W B LA T A 27 B AR R R /R 30 |
MR =03, X —ERAECAmE: WRa/b=cld, 24 a. b,
oo d PREAT =R DIRES IO . X TIA/RSOR UL, X SR
— IR SME T H AL Z FT AR 2 A2 i (ant&l 5-2 fs ).
17 e, 25 - A% 2 APFIEURR - TOSR RG HRE ) L A TN B RnZe it
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10, 18 el F 19 tedwit, FIRIR - V652 - frhoirRipiE R -
SIURR A B XA

TSR IR SR R Z AT N , #RA TR =40 b 5Lk
Lo . FESIRELAE 5 AR L LA B BA AR R 3 £ R0 o mT
RHENE o ABXE T AAAE A RN 15 2 ) A MR [ T, 35 F 0 gk
SR XEAFULT, S MERINE R R SA RSk
2z, RZEEFHA SRR, WAL L AT DA/ MR 2E . XSRS
RIUBBAERRSCH: 3 4R 2 )5, R HIR AR . KA 2
IRIRSCAR A I 22 DU - = KM, i 1885 4F 9 H 10 HAEJA% 22 Bl
TEA T X MGGE A N L. FEIRE, A& Bl
S0 “EHT, 1885 AEZEHPEANZ I DG, XA AR
ﬁ%ﬁﬁ%%iﬁ XA R RS &, ARz, A

T RO L AR MR A, DL 23X AR SR T DAY
/%IL?io
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2 GOLDEN RULE,

GOLDEN RULE. 25

. Exanriss or Weicnzs, Mrasonss, e,
LROY WEIGHT. AFOTHECARIES WEIGHT. shall the quotient be so many of the said next name; do t is & long
b oz dwt 1b oz dr sc ¥ % there is any remainder, or till you have reduced it to the least name,

4)18:71 15 ( 6)2 5 8 8r and all the quotients together will be the answer. .

AVOIRDUFOIS WEIGHT. S 0 19( 4. 1f the 1t term, and cither the 2d or 3d, cin be divided by any
FIPER | ber, without remainder, let them be divided, and the quoticats

sed instead of them.
"5, ‘There are four other methods of operation besides the general
one above delivered, any of which, when possible, performs the work

7175 1 12 (
LONG MEASURE.

o RE, i r’
miles fur pls P ia b much shorter than it. They are thus—
11)58 5 Pe ( 12) 13515 fi“ G t First, Divide the 34 term by the first, multiply the quotient by the
CLOTH MEASURE 2 7 ( * 84, and the product will be the answer. .
Pl LAND MEASORE, Second, Divide the d term by the 1st, multiply the quotient by the
i ac ro pls 24, and the product will be the answer.
17) 81 2 3 ( %) 17 8 97 | Third, Divide the 1st term by the 2d, divide the 83 by the quotient,
See moré’ S 3 . and the Jast quotient will be the answer.
ce mor€ of Compound Division under Rule II of Rules B oo Dt ahes Tt e by the 8d, divide the 2d by the quotient,
o/ Erackice;  and the last quotient will be the answer. <
2 For an example, let it be proposed to find the value of 14 0z 8 dwt of
T GOLDEN RULE, OR RULE-OF-THREE. 4 gold, at 8/ 195 114 an ounce.

HE RULE oF-Thn: i 5 | EXPLANA. Having stated the oz 1 8d ozder
Crii] :in Tu.u; is that by which a number is found, three terms by the general rule, 1: 8°1931::14 &
tree 8 10 @ given number the same proportion which is be. * 3s here annexed, the 2d term is 20 20 20
i i e other given numbers. For this reaso it is some- - reduced to pence, and the 3d to ———e o
‘"}E‘Amm('d‘thc Rule of Proportion. ~ dwts, these being their lowest de- 20 79 258
i orted the Hule of Three, because in each of its ques- i Qoo diveciad i the b 28

© gven three numbers at least. And because | leedto dwts, that it may agree with 959

of its excellent and extausive

5 use, it is oft e
Golden Rudle, 5 It is often named the

e third, by the same note. The 238
terh is then multiplied by the —

For the stating,-or 1, e il ot

1gyor rightly placing down o) M 34, and the product divided by the 7672

numbersy gbservesthe folloiny S he Hngaiaioen | Ist according to the general rule, 7612
5 ‘When the answer comes out 13809 1918

e

1 W 8 Ruer. ‘pence, and 12 remaining over;

- Write down the number which is of the same kind with Which remainder being reduced to 2,0)276

H*.cz ancsv\ er or number required. . farthings, and these divided by the 1580
2. Consider whether th o ‘same divisor 20, by the third note,  12)13809d 2,5, qr

Tas thy 0t X e answer ought to be greater or the quotient is ¢ farthings, and & ) oo

Tess oI s number ; then write respectively the greater or * remaining.—Lastly, the pence are 20)115,0 94 2 f5qr

ot the two cemaining numbers on the right of it for the ‘divided by 12 to reduce them to Ans. 874 100 94 3 8.

third, and the other on the left for the first nuinber or ez, Shillings, and these again by 20 for pounds, when the final sum comes
5. Multiply the second 2nd third terms together, divide B o0 o du the anmer,

pence, or

the product by the first, and : A ut this question will also serve ez 1 s d oz dwt
irst, h il . q s :
o 1.3. > @vd the quotient will be the answer. 1o llustrate some more of the notes, 1481911 :: 14 8
pound Multiplication sty eniently multiply end divide s in Com- * By means of which it can. be easier 8
ultip] n and Division, it is,best so to do. Solved than by the general rale as

2 But if not, reduce the compound terms to the lowest name mention- above given; for having stated it 42091 19 4. 288
Sitem therm, and the first and third to the seme rame, if they be not so || 1| Doty and ss here sgiin anper. R
Tare e wil the answer be of the same name with the b term. . ©d, and reduced the Ist and 3d
e e there happens to be a remainder after division, reduce it to (terms to duws, divide them each by 5287 14 0
b tame next below the last quotient, and divide by the seme divisor, % and use the quotients § and 72 Ans, 571088 35,
2itead of them, 3 by the 4th not . g

B3

52 RH—A 1825 FMBFFFNTT, ARt 22
BT, EEITHES]: “BHRUL, 1% 3 %85 19 %84 11
fE-—R R M, K 14 87 8 B S MME,” TEX
AT B8 — 1 7 R ) SN AR 1T BE A /Nt W K ik e i i)
( Hutton ca. 1825)

FA TR R /R S A — R, AR E RS RARIRZAN
FerE i IR, R R B T — A NRYER R, (EUUR—
KN THYRBRY, NP fHANE X AR B H o fluf T —2En]
DU lUAL Ry Se B A, 2t — 2 ICXHE(T , H, ), ATRUA PRI RSR
SERIE mp B my o BRI =0, MIXEER(E, EH
TLARKF my/my =T /H HEWTR AT Ho XA KRR SROULRS%
JEG R4, TERCE RS, HXETA T H; #0A — AL
Fefl, =t @I, B, M A SRR R —,
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RO R A e W R B, X BRE T =0 AE T B
TE—Fm SO0 . WER THA HAZ Mk, BASARARE, H R
R T, & my o A ENSEEHEN, MOLRRRERA ER. 1E
— A AL T, SRR B — I A AR DR AR, I T H
W H R BTEAE T H I T R5CER , T B E A S ROULE
R

51 KB ZE: MIXRIEIGERE

TRIRIC 1859 4F KR P AR IEFIS B AR, 1 HEE] 1882
AEA LA, WARSAATERE . A B 1 A AR A 781,
KA — B IS A T, sias il 25 2o geng . Bk, —F
RS S WOBOR TR . (H AR SCHEE I SR A — i s 3t i) Jr =X
TR THR—RTF Ty m i, iR ez 20 Z M,
[P 1o XA ARG, ERAR ST 3 LU, m/RI
A NI AR R T 58, XA LT R i) 58 BB Rk

XA AR 3k IR SO s (R JEAR G54 Ol T AR AT & 1 SR 4%
RS T ZEX AR AR . PR A R R R AR e . —
AR S RE S I A —E 255, BIEZ AR A2
RAEATATERE . (ORI M2 — 2 LL—Fh S BRI 7 ey T 3%
FERE, XGPSR QRS AR . BRI, SR/RSCEEH
NpEAE T — AN ) R A — I P I o

ZETCREN], IRIRSCAEHE, AP T B XA A, TR
IFRSEH] - A BT 1867 AEM—R BTk E] XA, I —imlt
2 10455 YR, 54 BRGNS XA mld i) —il o, Z
Je SRR R ) T HAASAH G — 2RI A 20 . 1877 4F, /K
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ey TR, R B — T E R R A
ATAHEIER R o 8RB L4 NMERMHE . Alg e i8S ad i AQ
Prieretlsszn At Canfsl 5-3 Bos ).

Generation 0

Generation 1
Bl 5-3 fE—AnyE A ny s

[ —ASEARAT UL B R E AR A5 R RS R R U2 2
b7 PET XA R, (LR B AR R RAIE R SR R AR sl R A S B Y
JSAF B o FUR B R V2 R I —NRRE 5 IR EBVRRE 0 R S 2
S, MRS EATOR 1.08 fi5, (0, WS MACRERIFLAa 1 i As
5, WRRRSE AR WARBEG QAR -, XA ] A
XA SReE (E 5-4 iR ) 2

Generation 0

Generation 1

Generation 2

Generation 3

Kl 5-4 25 = ARHE ANy AL Sk
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HUE, AT R — U R BRI A 5. — )
PP, Bl AR R B AP LPAHIE (NP 5-5 Fr7s ). R L
RN R ER), F L, XRRRETEX & L — PRl b
AR

Generation 0

Generation 1

Generation 2

Generation 3

K 5-5 RS UG RIRER)

T TE FARFE AR (BRZ B EFERIN ) FhAisE - rh, S4F
FER B PEE R SRR SEFEAZ, AirfFEdlt. AR
B R E AR, AT AR —CE —{CE S BB
MR

Fe R S L FARSE TR BRI, flA Ry, AREEAIR
SCERIAYER Y, REERBURC A KR, B AR R A RO
FE R M5B RSB R S, BEEFRE “IBIAERE T 2
IR RO R, 2] IO IR A — N U 2, Ak
HEATRA IR IR . BRI rp IR SRR 1928 57



%65% [OF. TN, NHAERIERER | 71

PERAATE SRR oW 2 i A RS E Ve AR SR . BRAERERE K B
S6 ] DMIGIHIE NI 22 Sk, JRRF At e AR 5, A A 7K 3C
MRRIA TN . R IX A B Z A, SRS T 104E, Lk, W
JEAB Y A PRRL T IR SO BRI

SRR DT S LA— RIVBAU BRI HESE , (EARIRIA 12
A, P, ETERIAEY AR R . BN - PR YRR T
BARTHRE LI T MG, (HXBis it 2 imss s 3 X, 1250
IRkER (Bamged - DRJERBT & HoREE - lrEdlUEL ) KE el
— PR, (HBCA RIIIC . TR IR AER TR 20 4E 6T,
FREAEA T st 0 5T, SEBR ST AS ) T HRAB R s e 2= 1)
—BER IR

1873 4F, /R IAHETH A “£TH” ( quincunx ) XFh2EE, A
PIRIMCPRAE S HORIAEET AR i — AT T4 T4 O B A e %
B—A7h, HVRIBELNES 0 e s A, ELETE AR LSRR ) 22—
(4npr 5-6 AR o

B 5-6  FPIRERIREIAL, AT FHT 1874 4R A— IR AT E I
T 1873 4%, IEHBIIHTRIZE H T B R RCE ( Stigler 1986a )
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1877 4F, bt —2L R i Tk MARTE , JeR T IEZRIE i 2 18] A
ARSI o 18] 5-7 v, RJRACERR M . BURDE, XTSI,
BN TEZEM, SR B AN, RECE RHIPIES M

l

NEGATIVE = «— 0°—> POSITIVE .
DEVIATION DEVIATION.

COEFFT OF

P 5-7 1877 AERRAS B AR “ETAR”, B R TR E E RO AR
IR, AR TOURR AR BURE 3 A AT A M2 TR D78 e 23 HE,
VAR T 1 J2= A B i A i A R i ol o 4 i
EREITZ

N T PRFFIEE RIFRE R, S KU B L B A MBS A “fii
FHYUAE” Cinclined chutes ), RIE A HAE AR M CPRAE 57 2 Hil 4 704 o
TEFER, /K AP 7S 3 1 i RS S e P B AR LA AR PR
HREROL, —AERES, —DTEA M B RS S RIE T ™ A
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— RN, RIS —A/MYIESIE, SRR R
AN, R T AR R, ARG B T T E AR RE T (b
RN “PREFEL: coefficient of reversion ), {HJ&, MARMERREE AT
TERURH . 1877 4%, MLATREMIN AT S S, BoR ENTTRErCER
T BN AR o X TIRSE T B BRI E R Aok Ul, X Rk
ERECAE RN . — MR IR IR R, 8T AR
i, AT BERAFAE— KIS 6 o XA I k3%,
R A O TR

Y B R 225 AR T 5, ARG BB Ty 22
A2 %, ISR 5-8 (SEGEAMIME ), X2 kR T 1889
AR — IR R BB, IR R R T — A (A) A RWTET A, B
FE, BRI IR T o WACASZETIE, BT RE AR RSB R
FENRER (B)o 7E7KF- A FIl B (A 53A0 B FE B2 ALY, B AT X )
ULAET, PRKSF (A) S ERRE—2E (SORF ERm ), A
FLARAKS (B) B2, —DIEAERURLZ T, ZKF A 4R A
KA —LIAE 5

R TTOIREE B TR T TS o AN RARTE B — 1 T 2 B AR R R,
NP 5-8 ZEFEFS TR, BTSSR B M m, BP9 g%
T o ALSVERIAH, ARG, (AASH BT
A, (R SRIRATE FARABRE, FanZemind, BRI a2
MR EEA A RURER . [ )Z PR X 2L R RAT, BT AT
HYE TR, BEAR CHEM LI N7, mRk AR
R (INE 5-8 A7 AR )Y JEPIR B LR ARLEN T2 A 22
B2 R MR AR, 22 A I RL 25 2R E] By 200 PRt
MR [FIST S A1k A [ R SRR AR R %8 . sy, FRATRIE
W A T B A R A 4R A
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HE}GHT The Deviates of the Children are to those of' DEVIATE
o I their Mid-Parents as 2to 3. n
inches inches
B
72 H / i
<2
. s H +3
71 | When Mid-Parents are taller than mediocrity, Qﬁ«‘\ D
their Children tend to be shorter than they. Y
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When Mid Parents are shorter than mediocrity, | |

66
I their Children tend to be taller than they.
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DIAGRAM BASED ON TABLE |.
(all female heights are multiplied by 1'08)

MID-PARENTS| ADULT CHILDREN

their Heights , and Deviations from 68¥inches.
8 '3
e I S, (N . A N N N S S
inches | inches 4 3 -z A 0 1 sa aa s Fig. () .
y
72—

B 5-12 R 1885 4R 7RI, 7R T IHARIRIIEZE ON Fil OM., “—
Y RAEAME IR BRI, RiZk OL (Galton 1886 )
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FERY BB RUA A, B 2 NS VBB RRAS Hh e, 3l 0 A AN ] 7
USRS A B, BRARFTA RO, TR IR LR L, R M
FEATRE—B BRAEXPIMERACRECY 1 GXBAE 12K
TTE 1888 AFJIE A IX LERE 5 | ARYATE “HHICRE ), TP A2k b
WA X, It HARR LA SE AN RAR DL (I T4 ) 5% AE
0L (o D KPR ) Z MG R Z b AR,
RIRSCH R A 1 T =0 AT REZR IRV . B AR OL £,
BEAFTS AL, WARF SRS R, XMIFR T, Bt
JERRTLAY 45X MLk, B T R SRR AR P2 B b

5.2 SRR

BRI 1889 4EH IR T ZAE Natural Inheritance, fhfrE gkt
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General tion O
General tion 1
General tion 2
General tion 3

K 5-13 K s-4mEZ:, BERT RiFEAE
54 g

55 ZK 0T SR ZR SC RN RIS AR T BRGER o $RAN IR IR SCEE 1Y
R, R T EEA O, mRBER TP A SE IR
BN, T ELRE R 58 4 R B A BRAR , A1 AT A AE 20 T LA
A= Al T RTI4TN B 7 22 I
FL b, MOCEE SR TTR R  T AR, XS AR 1900
AR F R A TAR MR B AR A O 5 AR STk ey E R
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Homistls.



82 | HritFtxA

MR TR U . J7 22 U AN € B D BRI
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5.5  ZILathAn AT R HERT

Dy 502 G AT 0 T e Rk A & AR — D T s, X AN 7
HAMBEYRIE, 0] DI ASEM ). 1E 1885 4F 5 Rl TAE Z i,
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Soit maintenant x =§£ Vn, y=+%Van ;=¢Vnke.,
€ é__b’7——C&c.onaura£+'+-+§+&c.=o
n

&A+1>’-+—C+&c.= 1 5 donc,

P = &
( T n ) (/fl BC. )
- *P ¢ L
Ve-e ;(%—1-— g 2 +&c)
Or, comme I incrément ou la différence des quantités

Xy ¥ t’xc elt = 1, la différence des variables £, ¥,  &e.

fera = 7;;— & , par conféquent , infiniment petite ; de {orte

que, fi on appelle cette différence d 6, on aura

dGm=r
P= m-1
I/(7r A4BcC. .
1 3 K
Donc-;(% -+ E-—g—&c.)
Pv=é de

V(ru-lA.A.‘C...)

E = 8.m.8. n— (8. mPn®)*;

la double intégrale précédente devient

— e E a,“ ok (.8 0 —all .8 . mOrO42.8 . m®]
, Kt*E
ddl — L 5.m FREToD
x [ :
En prenant les intégrales dans les limites infinies positives et né-
gatives , comme celles relatives & a= et aw’, on aura

k 2.8.n—all 8. mOn® 412§, m®?
1 Ko E
4 C@
— L ‘/E

1l faut maintenant, pour avoir la probabilité que les valeurs de Z
et de ' seront comprises dans des limites données, multiplier
cette quantité par dl.dZ, et lintégrer ensuite dans ces limites. En
nommant X cette quantité, la probabilité dont il s'agit sera donc

Kl 5-15 ZIUESEEMARAN, RARARPIH ( 1J7) Ak
it (T ) (= Lagrange 1776, Laplace 1812)

{H 1885 4R, A N B i EESE N — o/ Aa, iS4k X 1
YIS . 458 Y I X AR ARS8 X 10 Y A ae, EIES



%655 O3 Zoih. NHEEMNRRER | 85

UL TR A RS T 2. XANBEHE ARG, (AR, 7
FRTAZ BB NA Sh 2908, B /R s e as, %0 TR
FMF ZICR R — Rl

SRS A O 1889 AFME/EL A IR AR, A2l
), AR X Y BARMEZEARSE, R4 YXF XA EIEARRS XX Y ry e
FRPRASE, JFH, EAHLRAE T UAER AR IR HXR
BORUuEA: . JUAEZ N, 3hIITEHT - BArREL G IUHEE - YR
IR DR b AR R ) T AR, (S IRAR S . 2Rk
AR 2210 £ RO SR BB I G T B 2Bk b B i — 4 it
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oA, DIRNER A E X = x B 0 AR 0, B
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used. Theun suppose a characteristic or regression equation to
be formed from these data, in the way described in my previous
paper, first between the changes in pauperism and changes in
proportion of out-relief only. This equation would be of the
form—

change in pauperism

=A+Bx (change in proportion of out-relief) [ —

where A and B are constants (numbers) 1)

This equation would suffer from the disadvantage of the
possibility of a double interpretation, as mentioned above: the
association of the changes of pauperism with changes in pro-
portion of out-relief might be ascribed either to a direct action of
the latter on the former, or to a common association of both with
economic and social changes. Bnt now let all the other variables
tabulated be brought into the equation, it will then be of the
form—
change in pauperism=
a+Db x (change in proportion of out-relief)

+c¢x (change in age distribution) }@)

+dx-

+ex }changes in other economic, social, and moral factors
+fx

Any double interpretation is now—very largely at all events—
excluded. Tt cannot be argued that the changes in pauperism
and out-relief are both due to the changes in age distribution, for
that has been separately allowed for in the third term on the right ;
b x (change in proportion of out-relief) gives the change due to
this factor when all the others are kept constant. There is still a
certain chance of error depending on the number of factors
correlated both with pauperism and with proportion of out-relief
which have been omitted, but obviously this chance of error will
be much smaller than before.

K 7-2  JUUREIRTINAR S 2t a5 (Yule 1899 )
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