Study on R? for no-intercept Model
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Abstract

There have been some controversies on the use of the coefficient of
determination for linear no-intercept model. One definition of the

coefficient of determination, RZ= S 3%/ S y% is being widely accepted
only for linear no-intercept models though Kvalseth(1985) demonstrated
some possible pitfalls in using such RZ%.  Main objective of this article is

to provide a cautionary notice for use of the R2?2 by pointing out its
tricky aspects by means of empirical simulations.

Keywords : Coefficient of Determination, Empirical Simulations,
no—intercept models.

|5s
k
yi:BO+ Zﬁjle“i’ €, i=1,,n (1)

AZIANA e = idR) @Al B, B HARFECIE A5 w0 o]
A A AT W ARAS RPe ARERA bR de AgHE SR s
ofv] RlE thev B b FHEel A

Ri=1- 3 (y— )" 2 (5~ ) @)

Ri= 3 (3= »)*) X (3= »)? ®

Ri=1- 2 (y;— y)* 2 ¥ )

Ri= 3 31 3 ©)

ATNNA 5y &y, oerxy AR QB yo AACM Ty = ARy B wE

1) First Author : Invitation Full-time Instructor, Department of Statistics, Keimyung
University, Taegu, 704-701, Korea.
E-mail : jddo@kmu.ac.kr

2) Professor, Department of Statistics, Keimyung University, Taegu, 704-701, Korea.

3) Professor, Department of Statistics, Keimyung University, Taegu 704-701, Korea.



146

= E @ op oy T
T X = = g5 o
i 3 T 5D Ho
3 wﬁ N MM = = T 1@ b o T
1o ] ~ i - ~
BT 5 2 o _ T o LTI
W ﬂ,&?ﬂy il 21m§zL 3 o J
= D = & T o o P Ro]ﬁﬁahb,ﬂf L Rl
S pJJ m o N JJ) X7 oo o - ~ o T ;O rE o5 M
oy arﬂ_%om - ;7@1&@0 ﬂszdr % om - obh
;o< LH% B T @ﬂm% o W oy M
i ol ] o 4 % = iy Bo B = o
yAL Eo s X! = = Eo X ZE 1 C.Lo i.._ S ﬂ.ﬁ ~1 N OY
T T _ 0 -~ o my b i <XE o B
A L T e oL o= WE s ool oy w8
A ol __ ay 7w K N = = 5= =2 ol = M ) oy S
R g S 2~ 7Lmﬂ1ﬂo L ﬁﬂ auﬂo(,%g
T 1@”1};% EO A.i_ozsi%i%WLﬂ @%%ﬂ<
B3 — a6 NSO = o ol ™ & o N o RN Ny o} e - F
o = R o A B R d owmT® w R T 5 o ©
mo < & 3 0 RR st ﬂrmrdrhaﬂ__oﬂqo IS ﬂj(aug
< o = W BTG = q 3 W LR
i §) ew = ﬂﬂﬂﬁaﬁ o 22T Tbmwlum
o T = =3 o}/ =) A} = S B oo U o ny ™ nt -
oo = X | &R nme B o m = ¢ o E o . A»d.ﬂﬂyl
% __)1ﬂ23 = W= odlq ﬁxEdormﬂ %dr(]uw
R 21;{] W G- B ARSI Al T o= o
_° = w i o g B o oH SGEE o
0 U‘* L.E . r -~ —_ ! — 5 ﬂ/uA ,Ol ‘UI iw_ 0 R 3 o 0 ‘mmﬂ
~ E oonzTHZ Eiw.am a]ilg = on®
= o K o= o %) o ol rol ®° il o o 9 o
° o o T oo 8 R & o &
4 9 5L ok T oW ) MO R o G- Zox S8
z I O o w2 PR T }AWaf%
SR ]ﬁl]o ~ o o ZBOEMAZA EIAPX N 5 o
@, o —~ © T = _ % = = o5 o i o o8
_— b 7o o E) T o 2 ) o = h M_u;g r & m_._ p)J ?R Zv‘ul ,_wﬂ
e ~ - ] - — — ~ 0
‘W W ‘Wﬂ E HJ m_ N o el %M_ T X o o 9% ,.Mﬁ K r a MM 0 B \.MW
z w uwao%%q @ﬂo@%@@%@a% e i
= X = . Mo mo 1 ﬂeﬂﬂJﬂlOM m = iy N g 7ﬂ_o .
— el el o = ol J) ™ » fuy ~X L — — nl oy
ﬂrwomﬁ} B}ﬂﬂﬂy? % = ﬂa@rmgosar_s TR N (%)aﬂﬁﬂ
= 2 or N 'y fro o} — " O ) AT K ol o = N = T N N o
0 W.L o ;lurL OT 0 m = ~ ‘.: R ~ A ) Lﬂ v R
LY R oo X d 3 r = 1) N L O x 2 o TR Hg or
frace) ey X & = o g & J . El — — ol N~
£) iy o & ~ = = = oy = 1 _L =3 e oM K T © o ~ ~ Onﬁ
-5 ¥ SR 2o B M wo B o Vi N
T W g B = £3 NF o = P AL o Ko
NR a e RN T w O T ol T
= Tz T E v R - n K L HTCE
| - o o5 N - X oo CUATY X - B
W S w M et oF = I
% Ak 9|/ o o oo g 5
B ol % IO oo
mR B ™ e a Mg oo
N e T = AN
o Urﬁfﬂ
oW ofn
o) e



147

‘_1t

s

=
>~ Q| = | =
= N~ |;m|o| oy
SIS || S|D|Q
I S22 2%
(> = A Rl B B
=
s
<
[op) —
) 0 | X0
+3QOO >
ol | T || @ <
! »|Blo|o o
¢
2
5 ¢
g 2 &
mm 0121222324S
a&bbRRRRM
oS
S
ol

: MSE)o]lH o}

A & (mean squared error

ey
o
K
o
o))
o
T
o
ar
X,
G
™
s
= RO
=
— ™
=
<

(7)

2
i)

(y;i— v
(n—+Fk)

n
=1

Z

MSE =

A et

3|

ZHE Kvalsethe U3 22 AMdd 5

0 R e B,

o]

B’

7 R2(0.9808 < 0.9961)ell 7Hzt

2
1

(ii)

o

|
TR
mwo
sl
X

;8

o
(i

]

~

oj
o
ay
BN

R

A |k, 0.9808 > 0.9777).

b2l (Kvalseth (1985)¢] vh &k Hloly F5)E &

5
pud

B

o]9] 9] t}
o 2E Fho A

A el

Ptk 28y Kvalsethol] 23]

3|

o =
e 5

3

3]
=1

AA = 9

=
=

2417

A
Al
%
E

0
o W

b 55 L g0 o

Boja A X

o

9]



< o E St =1, xol Sl
yi:U‘I'Sl' (8)
ojtt. o17]1A & = id N(0, 02)% 2aFelH, p .
g e 7 98 AbgEE A

A ®e Ry (EE RYel /HgE 2y A%
ofih= mYeltt. & R (EE RYS y FHA AE o F EEA Wy
Fool Qe e wEe] mew ATE A ofs) AEHE wEe] me)EHE Ao
24, AE7E A @0l & olFojhttd g or = yol7] wWite] RIA(E
B ORYE 09 AT AE & F Ak BR RAEE RS 0 T Ax y
ol % AEe e 0 FA e 3o F WE v ATHE AewA, A @)
o u+#0%d A% IN2Fe AR vepa Ty 03 B Aol vepd
Zoln], Aol Qe BPolA AdgntS Felst=d 2o A A RIS A £

As AlgeelA dAAE Fskol YERE veat 2o 4 (8)

Parameters ~ ~
Statictics y= byt bx yv=bx
by -0.4071 -

b, 0.01739 0.00267
R’ 0.02834 0.0016
R} 0.02834 0.00711
R} - 0.00278
R; - 0.00278
MSE 152645 1.52923
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Parameters ~
Statictics y= byt bix y= b
b 0.5205 -

b, 0.0159 0.0347
R% 0.0399 -0.0336
R% 0.0399 0.2077
R?,’ - 0.4328
Ri - 0.4328
MSE 0.8969 0.9414
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Parameters ~
Statistics y= byt bx y = bx
b, 2.63755 -

b, 0.01435 0.10968
R? 0.0253 ~1.4490
R 0.0253 1.83695
R} - 0.71514
R} - 0.71514
MSE 1.16479 2.85390
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scatter plot mean=0 std=1
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scatter plot nean=1 std=l
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scatter plot mean=3 std=1
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