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Nonlinear Residual Income Mode
Abstract

Residual income has been proven to ke a new approach of value relevance
recently. The purpose of this study is to introduces residual income completely, and
hopefully make some creativeness and contribution to resdua income mode.

This paper is a both modeling and empirical study. In modeling, we have the
following results

(1) Next period residual income is a nonlinear function of this period residual
income, when we consider managers red option.

(2) This study introduces “nonlinear residual income mode!” into Ohlson model,
therefore firms’ value is anonlinear function of this period resdua income,

(3) This paper develops an option-based vauation model. According to this
paper, equity value consists of the expected value from maintaining current
operations, plus the value of the (put) option to discontinue operations at
date t+1, and vaue of the (cdll) option to expand operations at date t+1.

Empirical tests based on 27,536 firmyear observations from 1991-99 supports
the above predictions of (1) and (2). In addition to the traditional OLS, this paper
applies a new statistical approach--Sliced Inversed Regression (SIR). By SIR, we
identify that our data has nonlinear components.

This paper provides an alternative choice of valuation model and suggests that
future research should gpproach the basic of vadue drivers.
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ViE(Aw) =max{Vi(A) , =123} (3.15)

A A

VE(A)- VE(A) =Via(A) - Ma(A) - @-y)B]

=(1-yc,)B - K\z*l +r)- d-y )JB‘ 0 ie
r
Y <150 @Q-y)- (yeyr) (3.16)
(3.16) A A, (A)
(A) (A) (A) (3.16)
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VE(A)- VE(A) =Mu(A)- -y +G)B]- M (A)- -y )B]

= Btc;[<[(\?;+1 +r)- @y, 1> 0 e

r

Ya<lio@-y) (3.17)

(3.17) A A (As)
(A) (A) (A)

(3.17) A A A A

| R t+1
( ) Vi t+1
() V<l
() 1a<Yu<l;
() 1i<Yy
3.5
t

94



V, = ) ir)[EHADmI AYP(A) + E.(Diy| A)P(A,) + Et+l<Dt+l|A3>P(A3)] (3.18)

(3.18) t+1 t

N TGN
é @+r) g

+Eéma<{ v ) v

t

3.19
g 1+r) g (319)
g mado. ) - v o
8 @+r) g
(3.19) B 3.5
v =228 R ) B +C, (1) B (3:20)

RO s d -wY,) - ut (u)d
Y,) r(l+) d L - wY,)]f (udu
fw & g (pef) cH

uf(u)du 0= E(u)

Q)0

t
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(3.20) (Asset in Place)

@Hl(AZ)Q
({‘—.
e I [}
( )
( )
() (B) (
v) ()
(Cl,)
(Ast in Place)
(Expected Resdud Incomefrom
Future Projects)
(Asst in Place)

Amazon.com

Videos Auction Business
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(PV of Resdud Income from Asset in Place)

(Capitd Invested in Asset in Place)

(Sum of PV of Resdud Incomefrom New

| nvestment)
()
M) (Y0
()
Ry (Y)) ° : (Ih_gzl)*-wY)-u]f(u)du
Yor@+rn) g ‘ t
- W o= . _ -w
PRI =P 1 - wr = NP 2y
(3.22)
1. P(d)
2. (321)
_ow? -
3, b quYt)_r(l+r)f(ld wY, ) >0

S7



N U
C. (%) r(lﬂ)“;_a{:x) (- WY f (Wdu
W o _w
P o) = s PEa 1w = el 2
(3.22)
1. P(e)
2, (3.22)
_ow? .
3. b PdG(Yt)——r(lH)f(ld wY,)>0
Y, (3.20) (3.23)
%:W, PLRIY) B +CAY)” BG (3.29)
(3.23)
w W8 L peoerowy )
T+Pd<1(Yt)—rg. (1+r)P(a+l£ld WY‘)H>O
Y, (3.20) (3.24)
TV, , ,
v = FIY)" B +CRY)” BG, >0 (3:24)
QED.
(V)
1)
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2

3) (329
(V)
(w) w
(Momentum)
()
.1 (l”d-ivvo*
RO sy - wo- e
(3.25)
P (Y) _ =Y, "0 -,
w _r(1+r) gof(u)du_r(lﬂ)
(3.25)
w w
) w
(3.25)
w w
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PlE £l - wy,)

(3.25)



(

(

)

1
C.(Y) s r)(lg_éi- (.- wYt)]f(u)du

W (3.26)
IC.(Y) _ Y, =~ ot
w _r(1+r)[P(q+1 o WYt)]
(3.26)
w
) w
(3.26)
w w
)
(Y1) (w)
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(r) =R (Y) - C.(Y)

.1 (l”d-ivvo*
RO sy - wo- e
S S
C. (%) r(lﬂ)“;_a{:x) (- wY)]f (Wdu
0 “RM) —Cuv)
()
0
v =B R () B +C.0) BG

(n M)

61



V>

v

Cl.,.(A)=0

Vt+1(A1) = (1' Cd)’ Bt

Vir(A) =Viu (A)

Cl..(A)=[-y)B
Vt+1(A2) - Dle(AZ)

B
Vi+1(Ag) =

Vt+1(A2) ) C|t+1(A2)

thl(A\nax)

Cl t+l(A3) = (1' y + Gt)Bt
Vi (A) = Dt+1r(A3)
3.4

B
Vi+1(Ag) =

Vt+1(A3) ) C|t+1(A3)

|

3.5

(




—

Dt+l (AZ)

r
+R(Y)" B
+C.(Y)" BG,

V, =

You <l
—p (A) -» o) B
E D A g
t+1< t+1‘A1>IO( 1) [Et+1<Dt+1‘A1>'Et+1<Dt+1‘A2>]p(Al)
+ T -
<Yy <1,
L, (A) |,
| Err(Draa| Az ) P(AR) [Et+1<Dt+1‘ A2>] Dle(AZ)
+ n -
e <Y,
N

Ep+1(Dya| Ag)P(Ag)

3.5

(A;)
[Et+1< Dt+1‘ A3> - Et+1< Dt+1‘ A2>]p(/’3)

(

Ce()” BtGy

)




Ohlson (1995) LID

Ohlson (1995) LID
Ohlson (1995)
(G) (Y,
(3.7)
(OB), _~€ w(v) u
B, C&roywl @7x
e w u (DB),

>0 =G C,>0
Syl 5 "G G ()

H1

H1 Y, 0

64



3.6

Y, <0 Y, >0
1.
2 Y,
Yt<0 Yt>0
1.
2
Y, <0 Y,>0 #
1.
2
3.6
(3.8) .2 Ohlson | R
I (3.8)
€5 U .
s Bt-l)l]
- A1) u -
% = by +b,(15) + b, et )i+ 5,
é(Bt-l)[]
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(3.8)¢



H2 ( )

(M)
(1) (M)
gé - ~
Ohlson V,=B+q @+1) °E(.%) IR
s=1
(3.8)
¥ é TR gl
V, =B+ @0 By Wi, +Cahfie= G (327)
s=1 e Bt+s—2 A

Ve i s 1 (3.27)
V=, +b,(8)+b,(17) b, 2 329
t-1 @
(R) )
(3.29) Ohlson

Ve = Bt+C1|tR +C,0,

V,=b,+b,B, +b,I* +e,  (Francis & Schipper(1998))
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A2 0
V, =b,+b,B +b,l, +b3§~‘i+ g (Zhang(200) 29 )
B g

H3

(3.28)

(3.29) (3.29)

(3.28) (3.30)

(3.30)

(Y)

V, = by +b,(B,)+b,(IF) +g,(I F) (3.30)
&lR o
3= b3 : :: bs Y
9 =Dl == D:lY)
(Y)
(Call Option)
(Put Option)
(
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SIR

(4.1)

e

, X

g

(X)

(Sliced Inversed Regression)

WWW.STAT.UCLA/~-KCLI/

(Effective Dimension Reduction)

(Sliced Inversed Regresson - SIR)

edr. X

(Y)

(ed.r)

Y=f (X1,><><>,<Xp,e) = g(b, X, b, X, 00xb, X, e)

b’s
RK+1
N(O,s ?)

P

b," X, b ] X >0e0b ¢ X,

bT

edr.

b T

(4.1)

(Direction) (4.1)
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edr.

(X) SR

4.1)

(Vaiae)



() K=1 Y,=g,(b"X,e)=a+b'X+e (4.2

() Box-Cox Transformation K=1

Y,=g,(b"X,e)=f, (@a+b"X +e) (4.3)
I -
f (@+b'X+e) Power Transformation f (t) :tl—l
() Transformation-insideK =1 Y, =g,(b"X,e)= f(b™X)+e (4.4)

)

) Multiplicative Error Models. K =1
Y, = g,(b"™X.e)=m+e” h(bTX) (4.5)
() Heterogeneous Error Models K = 2:
Y, =gy (by X,bIX,e) = f,(b7X)+e” f,(bIX)) (4.6)
() Projection Pursuit RegressonK >1 gt K

Y, = g5 (b7 X oxb X €) = f, (b X)+ %0t £, (bIX)+e  (47)

(4.1) (4.1)
X Y X K (b] X, b X005b X, )
b X’s Y X
(bTX, b X 30000b T X, ) Y X
ed.r.
SIR ed.r. OLS
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() 4.1) b, . b, 2%b, f ed.r.

ed.r. edr.
() (4.2)
edr.
(4.2)¢
Y, =g, (b"X,e)=a +b(bT)X +e (4.2)¢
(4.2)¢ b b3 0 b=0 b
b (Factor) ed.r.
b Y b
Y b
ed.r. ed.r. b R?
() S« X X Z

2=SE(x-E0) @D
Y =gh;Zh]ZxxhZ,e) (4.18)
h, =S¥b, k =1.., K.
h,'s edr.

SR (41) OLS
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(K=1)

(GLM) Box-Cox Trandformation Model Brillinger (1983)
(OLS)
OLS
(K >1) E{Y|X}--
(4.1) X K
( By b ) E{v|bix's}
edr. E{var{Y|kaX's}}
edr. K
edr. edr.
(4.1) Y X
ed.r. (?)
(PCA)
edr. X edr.
(b) (b)
RE(b) = mex (bTS(fbeS)?Engxb) 9
Sxx
4.1 K=1 g



(

4.2 g

g
g Y X
edr.
(Spinning
Plots)
)
edr.
(4.2) «y
(Heteroscedasticity)  (2)
SR
)
(4.6) (4.2)
(e glb7x)
b, =b,
)
(4.49) f(b7X)
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4.2)

(@Y

73

X

(@2

OLS

(42 b

f(b7X)

[@2Y
O

Brillinger (1983)

(4.4)

(@Y



SIR

x|

SIR
SR edr. (v,.x,)i=1..,nSR
() Y H ,I,h=1..H.
h
() X;s i, = (nB,)* & X,
yil Ty
~ 8. = =
() Sn =a pnMm, - X)(m, - X)
h=1
(mh - X)T T
() X, Sk =na (X - X)X - X)"
i=1
() Sy Sk (Eigenvalue) p
SIR

() X SR

SIR

8,6 =1 8,5,
(Eigenvector) Bi i SR
SIR
1 SR (Vaiae)
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() Y
SIR

SIR

4.1

SIR
(Heuristics)
Y =9(X;, X,) Y
p=2 SR
X --X,
X, - - X,
411 Y =9(X, X,)
X, =X,
X, =X, edr.
X, - - X, b=(11)"

N




SIR

X n(n' K)l_(pK)
(p- K)H- K-1) SIR

P' Va|UeJ = P{C(zp_ j)(H—j»l) 3 n(n- p)l_(p’J)}
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3D Plot

(Horizontd) V

(Out-of-page) 4.2

2D Plot

(3D Plot)

(Veticd) O

3D Plot

Vv

4.3

4.4



SIR

4.3 4.4
(Mask)
4.4
H, O 4.4
y u exp(-u/(1+exp(-u) u 0.909x; 0.416 X,
SIR
4.6 4.5
4.6 O (Out-of-page) X2

(y! X1, X2) y X X

78

&V|H,0)
3DPlot 43

(y! X1, XZ)

(Mask)

4.6

edH)

\Y,

4.4

4.5

4.5



I



(SIR)
SIR

SIR SIR

Rice, (1988) Mathematical Statistics and Data Analysis. Page 506

Y X1

X2 (Fit) 4.7(3)

E(y|X) cixaxe Coxa Caxe C4

4.7(b)
(Line petterns) (Smoathing)
SIR X1 X
X1
X2 Y X1 X 3-DPlot 4.8(a)-(d)
X1
X1 X
Li(1993) E(y[X) a)x ()
Li(1993) X Y o (x1) P(x1)

X1
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SIR

SIR



(

(

(

(

)

)

)

) |

1991 2000

Dechow, P, A. Hutton & R Sloan (1999)

(Net Income) ( Disaster)

Spin-offs)

(CSR)
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(

(

(

) B

1999

)r

) Y

(Nonrecurring)

(Permanent or Core) (Persist )
( )
( )
Spin-offs
(Book Vdue)
(Invested Capital) B98 1998
B99 1999 G99

(Growth) G99=(B99-B98)/B98
(Cost of Equity Capital)

Frankel & Lee (1998) Abarbanell & Bynard (1995)

(Residua Income)

ltR :|t - (I" Bt-l)

(Economic Rent)
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(

(

| nvestment)

) R

) G

Y, =
Bt—l
(Market Vaue)
(Intrindc Vdue V,
(Growth of Capital)
G :ﬁ
' B

t-1

84

(“Rent” isAbnormal Returnson

Ohlson (1995)

Ohlson (1995)



()

()

10

140

5.1

98 96 95

5.1

97

140

85

94 99

98 99

150

10

97

97



Myers(1999) Famaand

French(1997)
118% 12.2% 12% (2000)
84 88 $0.72
12.8%
5.1 97
98 99
98
(Y)
5.1 97
98 99
5.1 97
98 97 96
98 99
5.1
91 97 98 43%

86



97

5.5%

98

5.1

98

97

99

92 97

97

11%

(P/B)

(PB)

98

52%

97

99 49%

t test

98

5.2% 1.2%

4.1%

98

98

87

Wilcoxon signed rank test

92 97

99

22%

99

5.1
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5.1

I, B, | R Y, % P G, %
® | ®
1991| 213| 274 | 737 | 96 | 2488 | 6316 | 905 11919 | 17117 | 6813
1992/ 246| 235 | 590 | 95 | 2690 | 6332 | 1014 | 53 | 377 | 105 | 0.07 | 056 | 0.01 | 8315 | 11426 | 4680 | 0.35 | 1.44 | 0.12
1993/ 272| 282 | 705 | 110 | 2954 | 6539 | 1212 | 134 | 465 | 13.4 | 0.05 | 0.30 | 0.02 | 13096|20234| 6943 | 0.23 | 0.41 | 0.13
1994| 297 | 397 | 1005 | 133 | 4052 |15258| 1470 | 103 | 692 | 206 | 0.06 | 0.22 | 0.03 | 15252|23460| 8298 | 0.49 | 459 | 0.15
1995| 349| 466 | 1373 | 137 | 4704 |15878| 1799 | 123 | 1092 | 146 | 0.07 | 0.36 | 0.02 | 10939|17699| 5333 | 0.36 | 0.93 | 0.15
1996 392| 437 | 1301 | 140 | 5349 |16907| 2187 | 31 | 927 | -1.45| 0.05 | 0.41 |-0.001|13853|23190| 7050 | 0.42 | 3.27 | 011
1997/ 428| 693 | 2521 | 204 | 6654 |17543| 2988 | 162 | 1149 | 25 | 0.06 | 023 | 0.02 | 17933|35123| 8581 | 052 | 152 | 0.25
1998| 478| 394 | 3120 | 147 | 7359 |18589| 3280 | -271 | 1933 | -83 | -0.04| 0.24 | -0.03 | 14715| 32604 | 6043 | 0.22 | 0.49 | 0.09
1999\ 521| 588 | 2772 | 150 | 8323 |21246| 3375 | -148 | 1480 | -87 | -0.05| 0.21 | -0.03 | 21821|85717| 4292 | 011 | 0.39 | 0.05
I, ) (T3950) (T3925) (T3930) T3950 B,
(t-1) (T2000) r P G, = B, E;f“ G
Y IR=1,-(r" B.) Y, = ' R R
B, I, B,
( I, B, If P Y, G,
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(H1)

5.2 5.2
2 98B % 9% B 99 0.75
94 97
H1
(Y) Lag Y9 Y98
054 Y99 Y97 033 Y9 Y%
021 Y99 Y92 0.01 (Y,)

(o) (G)

91



92



(G)

(Y1)

5.3
5.3 (Gy) (Yt)
Y 0 Y 0
0
0
GO YO
( 88~90 )
GO Y O

86

86

86

93

83




GO0 Y O

(G96=300%)

70%

G O Y O

()

() Y O

()

83~85

10

90

40%

100

94

100

100



10

95



H2

(Earnings M anagement)

(Conservatism)

5.4

H2

() 5.4

Adj. R

() (IR

0.22( 1993 ) p-value

(Momentum)
() (Convex)

"J-Shaped” Curve
96

Ohlson Modd

(3.8)

1.6(

( ¢

B.

1995

&)

5.4

fu
u)
Ji

)

(Mean



Revisions) Beaver(1970); Brooks & Buckmaster (1976); Freeman, Ohlson &

Penman (1982)
() 3 3
()
() 54
(Interdependence)
(Non-Stationarity)
(Partial Correlation)
(Unique) Xk Y
Xk (X1,X2, e oo Xkl Xktdreeeeeny Xp) ( Xk
X1, X2, ’XKl XK+1, ...... , Xp e)
Y (X1, X2, e e X1 Xktdseeeenny Xp) (
Y X1, X2, 0uenn ,XK_]_ XK+11 ...... , Xp f) e
f Xk Y (Partia Correlation)
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Y)

X Y (

Y )
(Totd Variance)
(Residual Variance) 54
( ) 5.4
5.4
(
)
5.4
(  Cox-Box )
Ohlson Model
R? R?
95 16

0.69

98



Begley & Felthan (2000)

1988-1997 12 12 R? 0.70 Food
Industry  R?=0.92 SavicesIndustry  R?=0.91
5.5 AR(1) ( )
ROE (12%)
12% $1 55 92
97 ROE (12%) 98 99
98 99 0.535
$1 $0.91 = 0.535/(1.12-0.535)
( ) Myers(1999) 2,601 30
AR(1) 2,601 0.234
$1 $0.265 = 0.234/(1.12-0.234)
AR(1) (i.e., w isa Cross-sectiona Constant)

(i.e, risldentica AcrossFirms)
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5.4

&1°)°u

TR _ R A~
It+1_b0+b1(|t )+bze _U+et+1

é(Bt-l)ﬂ
(t+1) b, b, b, Adj. R
tbo tb1 tb2
93 272 16268 0.94 0.76*** |16.6 0.39
-43004 |-4.8 0.61*** |24.0 0.22%** 112.2 0.75
94 297 03172*** |3.75 0.99*** 118.6 043
13903*** |3.01 0.74*** 134.0 0.67*** 116.9 0.76
95 349 10768 0.30 1.12*** |21.6 0.49
-51699 |-3.99 |0.69*** |20.9 1.6%** 22.59 0.87
96 392 -42622 |-1.45 |0.62*** |23.36 0.35
-20821 |-2.67 |0.46*** |20.8 0.43*** 1458 0.71
97 428 110695 |3.51 0.8*** 123.36 0.53
44929 2.97 0.7x** 122.9 0.27*** 12,95 0.83
98 478 -432726 |-6.0 0.99*** 115.9 0.34
-215877 |-7.85 |0.47***|19.2 0.26*** |16.1 0.72
99 521 -17881 |-0.34 |0.48*** |17.73 0.39
-96322 |-5.6 0.36*** |37.0 0.33*** |21.0 0.76
t Bt |tR:|t-(r' Bt—l)
FEx 001 .01 .0%( t-stats White's
(heteroscedadticity)
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*k*



5.5 (Yo =, +b,(Y,) +e,,)

(t+1) b, ty, b, ty, Adj. R?
1993 424 0.03 243 0.24 12.9 0.28
1994 457 0.05 474 0.26 7.9 0.21
1995 472 0.04 2.35 0.46 6.2 0.07
1996 477 0.02 1.60 0.29 8.1 0.28
1997 479 0.05 5.23 0.21 8.8 0.14
1998 482 -0.07 -7.33 0.52 12.2 0.24
1999 485 -0.03 -4.25 0.54 8.63 0.36

*xk xk 001 .01 .05  tdats White's
(heteroscedasticity) IF=1,-(" B.) Y, = 5
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H3

(R) (Vi)
5.6(a) 5.6(b)
H3
(3.28)
V, =b, +b,(B)+b,(17)+b, g R)Z
tl 126
(R) (Vi) (3.28)
Ohlson(1995) Ohlson(1995)
() 5.6(a) 5.6(b) 0.70 0.89
() Ohlson
() Ohlson (1) (p 0.0) (p
0.51)
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() V

()
5.6() b, b,
b, b, 2
Ohlson(1995)
5.6(2) b, b,  Ohlson(1995)
b, b, 2 Ohlson(1995) b, b,
Ohlson(1995)  (p.670) (b,)
r =120( ) w=083 54 )
b, =1 b,=— 2 =286
1+r-w
5.6(a) b,=207  b,=568
(p.670) ( 2 ) QED.
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Ohlson(1995)

Ohlson(1995)

(b,)

Ohlson(1995)



5.6(a)

V, = by +by(B) + b, (1)

—Ohlson(1995)M odel

b, ty, b, ty, b, ty, Adj. R
1698 1.65 2.07*** 28.9 5.68 10*** 0.70
5.6(b) —
1) 0
V, = b, +b,(B)+b,(17)+b T
t 0 1\t 2\t 3%?@
b, Ly, b, Ly, b, Ly, b, Ly, Adj. R
1848 2.8 1.7%** 36 0.37 0.66 1.03* 18 0.89
5.6(a) 5.6(b)
() 3221 1991 1999
( ) Vt It B ItRzlt-(r'Bt—l)
() Fx* Fx % 001 .01 .05¢( t-stats White's
) (heteroscedadticity)
5.6(a) 5.6(b)
() 0.70 0.89
() Ohlson
( )Ohlson (1) (p 0.0) (p
0.51)
() M
()
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X

SIR

(edr.) (SIR)
1 y p X
= (3,20, ) (edr)
X
p( p>10) SIR ed.r.
edr. Li(1991)
(Structure Dimension)
y
()
A 1 y 3 X = (%% %)
y t+l Rt +1) 3 t
Cit) t R({) t B(t) 5.1
SIR SIR 0-D 1-D
2-D
y|X X E(y| X) Var(y| X)
X 0-D 0-D 3D {H,V,0}
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(No Systematic Pattern) y|X X

0-D X y
0-D y
y 0-D
b™ =(b,,b,,b,) X
y|bT X 1-D
y|chX c b
OLS 1-D OLS

y|x=f(b"X)+se

f s
0 1
(5.1) E(y|x)=f(b"X)
Var(y|X)=s*Var(e)=s® s? X
f 2D --{b"X,y}
3D --{H,V,0} f
--{H,v,0}

(systematically striking pattern)

b = (blibzlbs) a’= (al’a27a3)
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y|X

y|bTX

(5.1

1-D

3-D



y[X <y|bTX aTX>

2-D 2D

y|x=f(b"X)+s @"X)e

yjx=f(b™X,a"X) +se

1 y 2 X

2-D

(5.2)

(5.3)

=(x.%) SR

f(b™X.a™X)=(x +% ) +(x - x,)* =4xXx,

b™X =x+x, a'X=x-X,

1 y 3 X = (%%, %)
2-D
( ) SR
()
52
1 t+1 t OLS-fit
2 t+l t

(Variance Increasing to the Right)

3 t+1 t Clusters
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SIR

3-D
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5.6 5.5 5.6

Tukey’ s Test for Nonadditivity

Test for Curvature=1.89, p-vaue=0.06
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5.7 Test for Curvature=0.82, p-value=0.41
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57 SR

Lin Comb 1 Lin Comb 2 Lin Comb 3
Predictors Raw Std. Raw Std. Raw Std.
Val -0.069 -0.466 -0.149 -0.787 -0.114 -0.590
Var2 0918 0.645 0950 0522 -0.813 -0.438
Var3 0392 0606 -0.273 -0.330 0.572 0.678
Eigenvaues 0.355 0.131 0.001
RM"2(0OLS| SIR) 0.932 0.996 1.000

Approximate Chi-squared test statistics based on partial

sums of eigenvalues times 485

Number of  Test

Components ~ Statistic df p-vaue
1 236.35 21  0.000
2 64.261 12 0.000
3 0.60453 0.988
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5.8(a) —OLS
Label Estimate Std. Error tvaue p-vaue
Val -0.0190 0.007 -2.700 0.0072
Var2 0.5794 0.039 15.002 0.0000
Var3 0.2844 0.019 14.617 0.0000
Varlh2 1.46E-7 1.31E-7 1112 0.2665
Var2n2 0.00003 3.34E-6 9.602 0.0000
Va2 -2.43E-6 7.41E-7 -3.287 0.0011
Response=17, Tems=(B, |} Cl, ) RP=075 Fyu=321

5.8(b) —SIR
Label Estimate Std. Error tvaue p-vaue
SIR1 1511.33 55.1620 27.398 0.0000
SIR2 -471.596 87.0157 -5.420 0.0000
SIR1"2 76.799 9.91886 7.743 0.0000
SIR2"2 -27.5921 28.0103 -0.985 0.3251

I R
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