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¥ g R ME A
B SLMEIRE: EARAKE
o ¥ —f## T ¥ &M =) (linear regression):
YiZﬁXi-i-é‘i, i=1,...,N

o i ANN, YV AR, X; AREKFKF, ¢ B EA (residual term)

o X #: A 4% X ¥ (explanatory variable), 7°4k% & T ¥ (independent variable)

o AIELZFFEPR, RV RNATEXANME, BANLTFHANETE, AEABRIHE—
BP Sk A b (exogeneity)
o Y A% 4 R K ¥ (outcome variable), #MFEEE, REHZLF (dependent

variable)
o MAAR R, IERITRLEREE

o ¢ XARAIXREM (error term), KA A LFHFMWM (unobservable) K A#ILM 2|
(unobserved), 123t Y A #rme H &
o BARA Y2 R4, MAR A A (coefficient)
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LR AN A

BIE&MEYT. Rt

o ZKMWEIFAR ML H T — A ERTAZ (DGP): 47 {X;} O90H . {e} 8
DA FERER, FBEFTAEAALT {V;} 5 {X;, e} RESTH

o BRIk A% (unknown), ZFFREC B HBIL, HELFFROESRE
RSO (X 0L, it R

o VT ME R &t A AR S AR, RF LA — MR =K (ordinary least
square, OLS) 1 i+

o OLS ik: #HFEWBEZHK B, RIMNKEFTH

N
Irgn Z(Yz‘ - BXi)?
P

R MU AR A OLS 46t &, ieh B

2P RAFIR % 53 OLS #&+t £5/19 W
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BT ELMEYT: OLS it

o OLS ity A F: RAOLFM I M &M (B4 2H &4 T?)
S X

N
in(lfi—ﬁxi):0:>ﬁN:
P

o #—H Rk (X;, e} iid, EX;=Ee;=0, HX; 5 e AMEMZ Vi, M EXPSH
F R A VAN T

L SN XY as, cov(X;, Y:)

T ol X2 var(X;)

3N: :ﬁ’ N = e

Sk, AT ARl KR (LLN) RIE, X, A S R
OLS 1l A A — Bk
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LR S NeAc )= X

BTEE&MEYT: OLS EitaIiEER R
o ¥TFAMEBY; =pX;+¢,i=1,..., N &HEHX:
Y=XB+e¢

AP Y=V, W ARBHEEE, X =X, XN BHELE,
e=ler,..., eNn]TRER, EFEHEEFRP XB HIRAF
o AR EZFTATRTH

rr}gin £e= mﬁin(Y - XB)'(Y — XB)

o ¥ —MBETERHKNMEEN XN HEAAM:; ZTENRE
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BT E%MEYT: KEMAENEIT
o iid BIXTF, KEM ¢; 897 £ 02 =var(e;), RABRIAHNKI, F2AHFRHKIE
AT B
o #M LLN &%, TUAFHAF £ 67 =L TN, 2 kit o2; f2k—aymul
B4 {X;, Y}, maF {e}
o MiEiEit Bk R B OLS —HAEitE Py, MAHAT

ei=Yi—pnXi SV - X = &

Bk, THRKER ¢; 9HF AETL e; K& 02 (BLERTHAIEN):
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EX N N AT DER Xkl
M EFRB A — AR LT
- g/a\i Q'E._ Yz —L:J K /l\ﬁg%%g'é— XO,ir~ .. /XK—l,i E\;’j:- N /1\7}%’2’-&
{Yi, Xoi, .-, Xk-1,i 12,
o A, Xoi BHEMIXAFTHIL, B Xp;i=1
o HEILY; 5 X0ise e XK-1,i ZHHEEMERXER
Y; = poXo,i +p1X1,i +- -+ Px-1Xk-1,i +¢€, i=1,...,N
=Po+p1X1,i+ -+ Prk-1Xk-1,i + e, HXoi=1
HF e AKRER
o L& MEFEAEG OLS &, A4 T /LR £ -F 75 F= 2] 44 7
N
min Z(Yi — BoXo,i — p1X1,i =+ — Pr-1Xk-1,1)?
Behs i

o MM KMMALIRALEY 1 AR KA R KR, T, 2o rb &g
X% P RAFR % 5: OLS it
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St EYAIRB R FEFERZ T
o HMMEEAME M —RE &
Y,=XB+e, i=1,..,N

;t“f’ XIT = [XO,Z',XLi,. . "XK—l,i] 7’7 K /]\@uaﬁ'_é‘
o HABEMEM XA

Y=XB+e¢
HF
Y1 XlT &1 ﬁo
Y = , X = : , e = , ﬁ =
T
N | st XN Nk EN [ Nxa Pr-1] g
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A OLS it avsErER K
o OLS 15t & A4 R /IMLFK £ -F 7 o o) 22 69 iR

mﬁin £e= mﬁin(Y -XB)(Y - XP)

Gt ERHAX(Y-XP) =0 (E@E), N B A LRR MM E—F, %

XX H TR, W= (X"X) XY
o REZWM, VBeRK, THARFXMLRT
(Y = XB)'(Y - XB) < (Y - XB)'(Y - XB)
o A, REFET MR
(Y - XB)'(Y - XB) = (Y - XB+Xp~XP)'(Y - X + Xp - XP)

B B i R e R BT
X e FRAFR % 5#F: OLS &+t
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Z¥ OLS il i+ 3EFERIAATIERR

(Y =XB)'(Y - XB) = (Y - X+ X -XP)'(Y - Xp + Xp - XP)
= (Y - XB)'(Y - XB) + (Y - XB)"(XB - XP)
+(XB-XP)(Y - XP)+ (XB - XP)'(XB - XP)
= (Y - XB)"(Y - XB) +2(Y - XB)'X(B - )

————
=0

+(B-BX"X(B - B)
>0
> (Y - XB)"(Y - XB)
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A OLS {43t HY LT A

o ¥ X AMRN T8 KAFI@E, WiHEE B, XB HX KA @E KR T =
X Fag— /A \=

o Y-XB)(Y-XB)AY 5| XP #93E%

o RAOZRMEHRFNTFHRBLAY 2] X BEHRAE

o AXFNFRFZLENE e=Y-XpL5FFAXE£H, BF Xe=0

o OLS &3t 7T A& ik i #F L 2 x4 i #F L 2 49 R (projection), X(XTX)1XT #A
B

P RBFIE % 5 #F: OLS A&t %14 /19 M
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o %‘}'ﬁzYl:ﬁO-{_‘lel/l:l/zl?)’ ‘;t“:FYl:l/ll?” XZ=1/2/3’ mlj*aﬁi&ﬁ

1 1 1
X=1|1 2/, Y=|[1
1 3 3
o B B=X"X)'X"Y, T4e
1 11 ey 11 ! L
p=|| = 12 =2
B 1 2 3 2 3 1
1 3 3
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“IE)F” #@arEd: AOEXR. ZitEXK, Galton 1886
205 X EFEZHE BONMTFAEHHEE: MARXFST, FTLEaalim)a

@ Galton, F. 1886. Regression towards Mediocrity in Hereditary Stature. Journal of the

Anthropological Institute of Great Britain and Ireland, vol.15: 246--63.
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REGRESSION fowards MEDIOCRITY ¢n HEREDITARY STATURE.
By Francis Garrow, F.R.S., &c.

[WirE Prates IX anp X.]

THIS memoir contains the data upon which the remarks on the Law
of Regression were founded, that I made in my Presidential Address
to Section H, at Aberdeen. That address, which will appear in
due course in the Journal of the British Association, has already
been published in “ Nature,” September 24th. I reproduce here
the portion of it which bears upon regression, together with some
amplification where brevity had rendered it obscure, and T have added
copies of the diagrams suspended at the meeting, without which the
letterpress is necessarily difficult to follow. My object is to place
beyond doubt the existence of a simple and far-reaching law that
governs the hereditary transmission of, I believe, every one of those
simple qualities which all possess, though in unequal degrees. I
once before ventured to draw attention to this law on far more
slender evidence than I now possess.

% 5 #F: OLS A&t

%17 /19 1



$E g AN EFEA
Galton [El7r: [@I¥3{E[E]YT regression to the mean

Plaze IX.

RATE oF REGRESSION *!N(H)EREDITARY STATURE.
ig. (a)

FORECASTER OF STATURE
Fig (b)

HE!GHT The Deviates of the Children are to those of DEVIATE
.m their Mid-Parents as 2to 3. n
inches B inches
2 H 1B
71 || When Mid-Parents are taller than mediocrity, Mo+
their Children tend to be shorter than they.
+2 >
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>
H o+
69 H 2
m
Ed
Moy ° —r | Bt =
68 H | 75 u 1 H 75
67 Mol H M u
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Galton E7x: ZUIESHHUE, BEEBFELAMKE

o

DIAGRAM BASED ON TABLE 1.
(all female heights are multiplied by 1'08)
MID-PARENTS| ADULT CHILDREN
e their Heights , and Deviations from 68%inches.
T e I R SR 2N N N O S
inches | inches +
72—
n-{ 2T ¥
+2 —
70 —
3
+1 —
69—
68 ° &
5
4
B
67 —| 5
2 L
66 — E
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P & WREnalie | Tih.
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