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ภาคผนวก



ตารางแสดงลักษณะการทำงานของฟังก์ชันในโปรแกรม S-plus 2000 ท้ัง 
หมดที่ใช้ในการวิจัย

ลำดับที่ ซ่ือฟังก์ชัน การทำงานของฟังก์ชัน
1 unique(x) •กำหนดค่าของ X  ให้มีระยะห่างเท่าๆ กัน เซ่น x(1:35)
2 rnorm(x) •สร้างเลขส่มให้มีการแจกแจงแบบปกติ
3 mean(x) •คำนวณหาค่าเฉลี่ยของข้อมูล
4 sqrt(x) •คำนวณหาค่ารากที่สองของข้อมูล
5 var(x) •คำนวณหาค่าความแปรปรวนของข้อมูล
6 length(x) •แสดงขนาดหรือจำนวนของข้อมูล
7 round(x,dig) •ทำการปัดเศษ โดย X  แทน ชุดข้อมูลที่ทำการปัดเศษ 

และ dig แทน การกำหนดทศนิยมตามที่ต้องการ
8 matrix(nrow,ncol) •ทำการเก็บข้อมูลในรูปของเมทรืกซ์โดย nrow แทน 

จำนวนแถวที่ต้องการ และ ncol แทน จำนวนสดมส์ท่ี 
ต้องการ

9 depen() •การสร้างข้อมูลของตัวแปรตาม
10 indepenO •การสร้างข้อมูลของตัวแปรอิสระ
11 data.frame(x) •การเก็บข้อมูลของตัวแปรอิสระโดย 1 สดมลั แทน 1 ตัว 

แปร
12 e() •กำหนดความคลาดเคลื่อนในลมการความถดถอย
13 leaps.bl() •สร้างตัวแบบท่ีเป็นไปไต้ทั้งหมดของสมการความถด 

ถอย
14 info •คำนวณหาค่าความแปรปรวนในตัวแบบ
15 cbind •เก็บค่าให้อยู่ในรูปแบบของสดมภ์
16 rbind •เก็บค่าให้อยู่ในรูปแบบของแถว
17 which •สร้างตัวแบบที่เป็นไปไต้ทั้งหมดของสมการความถด 

ถอยโดยส่งค่ากลับมาในรูปตรรกศาสตร์
18 coef •คำนวณลัมประสิทธ์ความถดถอย
19 nested •ทำการทดสอบตัวแบบที่ละคู่
20 size •แสดงขนาดของตัวแปรในตัวแบบ
21 label •กำหนดซ่ือให้กับตัวแปร
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23 Occam -ทำการทดสอบตัวแบบที่ละคู่โดยหลักการของ Occam’s 
window

24 dev[k] -คำนวณผลบวกกำลังสองสำหรบแต่ละตัวแบบ
25 df[k] 'แสดงระตับความเป็นอิสระของตัวแบบที่ k
26 order 'จัดอันดับตัวแบบ
27 which, diff 'เปรยบเทียบตัวแบบติดกลุ่ม
28 se 'คำนวณค่าเบี่ยงเบนมาตรฐาน
29 OR 'กำหนดระดับนัยสำดัญให้กับการทดลอบด้วยเกณฑ์ 

ของเบลั
30 alpha 'กำหนดระดับนัยสำดัญให้กับการทดสอบด้วยเกณฑ์ 

ของอาไคเคะ
31 min 'หาค่าตํ่าสุด
32 max 'หาค่าสูงสุด
33 glim 'สร้างลมการถดถอยด้วยตัวประมาณภาวะน่าจะเป็นสูง 

สุด
34 loop 'กำหนดจำนวนรอบของการทำซํ้า
35 poly(x) 'แปลง เมทรกลั X ให้เป็นพหุนามเชิงตั้งฉาก



โปรแกรมดำหเบการดำเนินงานวิจัย

ตัวอย่าง โปรแกรม S-plus 2000 ดำหเปการเปรียบเทียบตัวแบบความถดถอยพหุนาม 
แบบตดกลุ่ม กรณี'ท่ี a  = 0.05, p(x , , x2) = 1

p o ly n o m ia l . รi m < - f u n c t i o n ( x , ท ,d , i n d , i n d e , l o o p , ท= r e p ( 1 , l e n g th  
( y ) ) , s t r i c t= F ,O R = 2 0 ,a lp h a = 6 .635, n b e s t  = 150 
, s c a l e  = 1 )

siml<-0
sim2<-0
sim3<-0
fo r (L  i n  l : l o o p )

{
/*ฟังก์ชันการสร้างตัวแปรอิสระและแปลงข้อมูลเข้าส่ศูนย์กลาง*/

x l  <- f u n c t i o n (x)
{
X  < -  unique(x ) 
x<~rnorm(x)
x < - (x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g t h (x)
c o n t r  <- m a t r ix (n row  = ท, nco l  =1) 
c o n t r [ ,  1] <- ro u n d (x ,d ig = 5 ) 
c o n t r  
}
x l2  <- f u n c t i o n (x)
{
X <- un ique(x ) 
xC-rnorm (x)
X  <-xA2
x < - (x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g t h (x)
c o n t r  <- m a t r ix (n row  = ท, nco l  =1) 
c o n t r [, 1] <- round(x ,dig=5) 
c o n t r  
}
x l3< -  f u n c t i o n (x)
{
X  < -  unique(x ) 
x<-rnorm(x)
X  <-xA3
x < - (x -m ean (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g t h (x)
c o n t r  <- m at r ix (n row  = ท, nco l  =1) 
c o n t r [, 1] <- round(x ,d ig=5)  
c o n t r  
}
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{X <- un ique(x ) 
x<-rnorm(x)
X < -xA4
x < - (x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m at r ix (n row  = ท, nco l  =1) 
c o n t r [ ,  1] <- ro u n d (x ,d ig = 5 ) 
c o n t r

}
x l5<-  f u n c t io n (x )

{X <- un ique(x ) 
x<-rnorm(x)
X <- XA5
x < -(x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m at r ix (n row  = ท, nco l  =1) 
c o n t r [ ,  1] <- r o u n d ( x ,d ig = 5 ) 
c o n t r

}
x l6<-  f u n c t io n (x )

{X <- unique(x ) 
x<-rnorm(x)
X < -xA6
x < - (x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m a t r ix (n row  = ท, nco l  =1) 
c o n t r [ ,  1] <- ro u n d (x ,d ig = 5 ) 
c o n t r

}
x2<- fu n c t i o n (x )

{x<-unique(x) 
xC-rnorm(x)
X <-2*x
x < - (x -m ean (x ) ) / r o u n d ( s q r t ( v a r ( x ) )) 
ท <- l e n g th (x )
c o n t r  <- m at r ix (n row  = ท, nco l  =1) 
c o n t r [, 1] <- ro u n d (x ,d ig = 5 ) c o n t r

x l 4 < -  f u n c t i o n ( x )

}



{x<-unique(x) 
x<-rnorm(x)
X <- (2*x) 2
x < - (x -m ean (x ) ) / s q r t ( v a r ( x ) )
ท <- l en g th (x )
c o n t r  <- m a t r ix (n row  = ท, nco l  =1) 
c o n t r [ ,  1] <- r o u n d ( x ,d ig = 5 ) 
c o n t r

}

x 2 2 < -  f u n c t i o n ( x )

x23<- fu n c t i o n (x )
{x<-unique(x) 
x<-rnorm(x)
X < - ( 2 * x ) A3
x < - (x -m ean (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m a t r ix (n row  = ท, nco l  =1) 
c o n t r [, 1] <- r o u n d ( x ,d ig = 5 ) 
c o n t r

}
x24<- fu n c t i o n (x )

{x<-unique(x ) 
xC-rnorm(x)
X <- (2 *X) A4
x<-(x -m ean (x ) ) / s q r t ( v a r ( x ) )
ท <- l en g th (x )
c o n t r  <- m at r ix (n row  = ท, nco l  =1) 
c o n t r [, 1] <- round(x ,  d ig = 5 ) 
c o n t r

}
x25<- fu n c t i o n (x )

{x<-unique(x) 
x<-rnorm(x)
X <- (2*x)A5
x<-(x -m ean (x ) ) / s q r t ( v a r ( x ) )
ท <- l en g th (x )
c o n t r  <- m at r ix (n row  = ท, nco l  =1) 
c o n t r [, 1] <- round(x ,d ig=5)  
c o n t r



x 2 6 < -  f u n c t i o n ( x )
{x<-unique(x ) 
xO rno rm  (x)
X < -  (2*x)*6
x < - (x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m a t r ix (n row  = ท, nco l  =1) 
c o n t r [ ,  1] <- ro u n d ( x ,d ig = 5 ) 
c o n t r

}
x l l 2 < -  fu n c t i o n (x )

{x<-unique(x ) 
x<-rnorm(x) 
x<-x*(2*x)
x < - (x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th ( x )
c o n t r  <- m a t r ix (n row  = ท, nco l  =1) 
c o n t r [ ,  1] <- ro u n d ( x ,d ig = 5 ) 
c o n t r

}

x l l 3 < -  fu n c t i o n (x )
{x<-unique(x ) 
x<-rnorm(x) 
x<-x*(2*x) 2
x < - (x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m at r ix (n row  = ท, nco l  =1) 
c o n t r [, 1] <- r o u n d ( x ,d ig = 5 ) 
c o n t r

}
x l l 4 < -  fu n c t i o n (x )

{x<-unique(x ) 
x<-rnorm(x) 
x<-x*(2*x ) *3
x < - (x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m at r ix (n row  = ท, nco l  =1) 
c o n t r [, 1] <- r o u n d ( x ,d ig = 5 ) 
c o n t r

}
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x<-unique(x ) 
x<-rnorm(x) 
x < -x*(2*x )A4
x<- (x-mean (x) ', / s q r t  (var  (x) )
ท <- l e n g th (x )
c o n t r  <- m a t r ix (n rcw  = ท, nco l  =1) 
c o n t r [ ,  1] <- r o u n d ( x ,d ig = 5 ) 
c o n t r

}
x l l 6 < -  fu n c t i o n (x )

{x<-unique(x ) 
xC-rnorm (x) 
x < -x * (2*x) 2
x < - (x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th ( x )
c o n t r  <- m at r ix (n row  = ท, nco l  =1) 
c o n t r [, 1] <- round(x ,d ig=5)  
c o n t r

}
x212<- f u n c t i o n ( x )

{x<-unique(x ) 
xC-rnorm(x)
X<-XA2*(2*x)
x<—(x-m ean(x)) / s q r t ( v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m at r ix (n row  = ท, nco l  =1) 
c o n t r [ ,  1] <-round(x ,d ig=5)  
c o n t r

}
x213<- fu n c t i o n (x )

{x<-unique(x) 
x<-rnorm(x)
X<-XA2 * (2 * x )A2
x < - (x -m ean (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m at r ix (n row  = ท, nco l  =1) 
c o n t r [, 1] <- r o u n d ( x ,d ig = 5 ) 
c o n t r

x l l 5 < -  f u n c t i o n ( x )
{

}



x 2 1 5 < -  f u n c t i o n ( x )
{x < -u n iq u e (x )  
xC-rnorm(x)
X<-XA2 * ( 2 * x ) A3
x<- (x-mean (x) ) / ' sqrt (var (x) )
ท <-  l e n g t h ( x )
c o n t r  <- matr ix(n row  = ท, n c o l  =1) 
c o n t r [/ 1] <-  r o u n d ( x , d i g = 5 ) 
c o n t r

}
x216<- f u n c t i o n ( x )

{x < -u n iq u e (x )
x<-rnorm(x)
x < - x A2 * ( 2 * x ) A4
x < - ( x - m e a n ( x ) ) / s q r t ( v a r ( x ) )
ท <-  l e n g t h ( x )
c o n t r  <-  m atr ix(n row = ท, n c o l  =1) 
c o n t r [, 1] <-  r o u n d (x ,d ig = 5 )  
c o n tr

}
x311<- f u n c t i o n ( x )

{x < -u n iq u e (x )  
x<-rnorm(x)
X<-XA3*(2*x)
x < - ( x - m e a n ( x ) ) / s q r t ( v a r ( x ) )
ท <-  l e n g t h ( x )
c o n t r  <-  m atr ix(n row = ท, n c o l  =1) 
c o n t r [, 1] <-  r o u n d (x ,d ig = 5 )  
c o n tr

}
x312<- f u n c t i o n ( x )

{xC-unique(x)  
xC-rnorm(x)
X<-XA3 * ( 2 * x ) A2
x < - ( x - m e a n ( x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g t h ( x )
c o n t r  <-  matr ix(n row  = ท, n c o l  =1) 
c o n t r [, 1] <- r o u n d ( x , d i g = 5 ) 
c o n tr

}



xc-un ique (x )  
x<-rnorm(x)
X<-XA3 * (2*x)"4
x < - (x -m ea n (x ) ) / s q r t (v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m a t r ix (n row  = ท, nco l  =1) 
c o n t r [ ,  1] < - r o u n d ( x ,d ig = 5 ) 
c o n t r

}
x411<- fu n c t i o n (x )

{x<-unique(x ) 
x<-rnorm(x)
X<-XA4 * (2*x)
x < - (x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m a t r ix (n row  = ท, nco l  =1) 
c o n t r (, 1] <- r o u n d ( x ,d ig = 5 ) 
c o n t r

}
x412<- fu n c t i o n (x )

{x<-unique(x) 
x<-rnorm(x)
X<-XA4 * ( 2 * x ) A2
x < - (x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m at r ix (n row  = ท, nco l  =1) 
c o n t r [, 1] < - r o u n d ( x ,d ig = 5 ) 
c o n t r

}
x511<- f u n c t io n (x )

{x<-unique(x) 
x<-rnorm(x)
X<-XA5 * (2*x)A2
x < - (x -m ea n (x ) ) / s q r t ( v a r ( x ) )
ท <- l e n g th (x )
c o n t r  <- m a t r ix (n row  = ท, nco l  =1) 
c o n t r [ ,  1] <- r o u n d ( x ,d ig = 5 ) 
c o n t r

x 3 1 3 < -  f u n c t i o n ( x )
{



/^ก์ชันการสร้างตัวแปรอิสระและการแปลงข้อมูลด้วยวิธีพหุนามเชิงตงฉาก*/

x l< -  f u n c t i o n ( x ,  norm a l ize  = F){
X <- u n i q u e (x) 
x<-rno rm (x)
ท <- l e n g t h (x)
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [/ 1] <- po ly (x)  
c o n t r  
}
x l2<-  f u n c t i o n (x, norm a l ize  = F)
{
X  <- un ique(x ) 
x<-rnorm(x)
ท <- l e n g t h (x)
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [/ 1] <- X
c o n t r [ , l ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( x A2 ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, f u n c t i o n ( x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  c o n t r  
c o n t r  
}
Xl3<- f u n c t i o n (x, norm al ize  = F)
{x O u n iq u e  (x)
ท <- l e n g t h (x)
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [, 1] <- x
c o n t r [ , 1 ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( x A3 ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, f u n c t i o n (x) x / s q r t (sum(xA2 )) )  
e l s e  c o n t r  
c o n t r  
}
x l4<-  f u n c t i o n (x, norm a l ize  = T)
{x<-unique(x )
ท <- l e n g t h (x)
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [, 1] <- round(x ,d ig=2)
c o n t r [ , 1 ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( x A4 ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, f u n c t i o n ( x )  x / s q r t (sum(xA2 )))
e l s e  c o n t r
ro u n d (c o n t r , d ig = 4 )
}



x l5 < - f u n c t i o n ( x ,  norm a l ize  = T)
{X <- un ique(x ) 
x<-rnorm(x)
ท <- l en g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [, 1] <- X
c o n t r [ , 1 ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( x A5) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, f u n c t io n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  c o n t r  
c o n t r  
}
x l6 < - f u n c t i o n ( x ,  norm a l ize  = T)
{X <- un ique(x ) 
xO rno rm  (x)
ท <- l e n g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [, 1] <-  X
c o n t r [ , l ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( x A6) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t ( s u m ( x A2 )))
e l s e  c o n t r
ro u n d (c o n t r ,d ig = 3 )
}
x2<- f u n c t i o n ( x ,  norm al ize  = F)
{x <- unique(x ) 
x<-rnorm(x)
ท< - le n g th ( x )
X <-2*x 
ท <- l e n g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [, 1] < -p o ly ( ( x ) )  
ro u n d (c o n t r , d ig=2)
}
x22 <- f u n c t i o n ( x ,  norm a l ize  = F)
{
X <- un ique(x ) 
x<-rnorm(x)
ท< - le n g th ( x )  
x l<-2*x
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [, 1] <- X
c o n t r [ , 1 ]  <- l s f i t ( c o n t r [, 1] , ( p o l y ( ( x l ) A2 ) ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, f u n c t io n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  f l o o r ( c o n t r )
}
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x23<- f u n c t i o n ( x ,  n orm a l ize  = F)
{
X <- un ique(x ) 
x<-rnorm(x)
ท< - le n g th ( x )  
xl<-2*x
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [ ,  1] <- X
c o n t r [ , l ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( x l A3 ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  r o u n d (c o n t r ,d ig = 2 )
}
x24<- f u n c t i o n ( x ,  norm a l ize  = F)
{x<-unique(x )
X <- rnorm(x)
ท< - le n g th ( x )  
x l<-2*x
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [, 1] <-x
c o n t r [ , 1 ]  <- l s f i t (c o n t r [, 1 ] , p o l y ( x A4 ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, f u n c t i o n ( x )  x / s q r t ( s u m ( x A2 )))  
e l s e  r o u n d ( c o n t r , d ig= 4 )
}
x25<- f u n c t i o n ( x ,  norm al ize  = F)
{
X <- un ique(x ) 
x<-rnorm(x)
ท< - le n g th ( x )  
x l<-2*x
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r  [, 1] <- X
c o n t r [ ,1]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( x l A5 ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y t c o n t r ,  2, f u n c t io n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  r o u n d (c o n t r ,d ig = 3 )
}
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X  < -  unique(x ) 
xC-rnorm(x)
ท< - l e n g th ( x )
x l<-2*x
ท <- l en g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1)
c o n t r [ , l ]  <- l s f i t ( c o n t r [ ,  1 ] , p o l y ( x l A6 ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, f u n c t io n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  r o u n d (c o n t r ,d ig = 5 )
}
x l l 2 < -  f u n c t i o n ( x ,  normal ize  = F)
{
X <- unique(x ) 
x<-rnorm(x)
ท< - le n g th ( x )
x l<-2*x
ท <- l en g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [ ,  1] <- X
c o n t r [ , 1 ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( x * x l ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
app ly  ( c o n t r ,  2, f u n c t i o n  (x) x / s q r t ( s u m ( x A2 ) }) 
e l s e  r o u n d ( c o n t r , d ig = 4 )
}
x l l 3 < -  f u n c t i o n ( x ,  normal ize  = F)
{
X  <- unique(x) 
x<-rnorm(x)
ท< - le n g th ( x )
xl<-2*x
ท <- l en g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [, 1] <- X
c o n t r [ , 1 ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( x * x l A2 ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  ro u n d (c o n t r ,d ig = 2 )
}

x 2 6 < -  f u n c t i o n ( x ,  n o r m a l i z e  = F )
{



x l l 4 < -  f u n c t i o n ( x ,  normal ize  = F)
{x<-unique(x)
X <- rnorm(x)
ท< - le n g th ( x )
x l< -2*x
ท <- l e n g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1)
c o n t r [ , l ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( x * x l A3 ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  r o u n d ( c o n t r , d ig = l )
}
x l l 5 < -  f u n c t i o n ( x ,  normal ize  = F)
{x<-unique(x)
X <- rnorm(x)
ท< - l e n g th ( x )
x l<-2*x
ท <- l e n g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1)
c o n t r [ , l ]  <- l s f i t ( c o n t r [, 1 ] , (p o ly ( x * x lA4) ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  r o u n d (c o n t r ,d ig = 2 )
}
x l l 6 < -  f u n c t i o n ( x ,  norm a l ize  = F)
{X <- un iq ue(x ) 
xC-rnorm (x)
ท< - l e n g th ( x )
x l<-2*x
ท <- l e n g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r [, 1] <- X
c o n t r [ , 1 ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( x * x l A5 ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, f u n c t io n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  r o u n d (c o n t r ,d ig = 2 )
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X <- unique(x ) 
x<-rnorm(x)
ท< - le n g th ( x )
x l<-2*x
ท <- l e n g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco i  = 1)
c o n t r [ , l ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( (xA2 ) * ( x l ) ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  r o u n d (c o n t r ,d ig = 3 )
}
x213<- f u n c t i o n ( x ,  no rm a l ize  = F)
{x<-unique(x )
X <- rnorm(x)
ท< - le n g th ( x )
x l<-2*x
ท <- l e n g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1)
c o n t r  [ ,1]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( (xA2 ) * ( x l A2 ) ) ) $ r e s i d u a l s  i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t (sum(xA2 )))  
e l s e  r o u n d ( c o n t r , d i g = 3 )
}
x215<- f u n c t i o n ( x ,  no rm a l ize  = F)
{xc-un ique(x )

X  <- rnorm(x)
ท< - l e n g th ( x )
x l<-2*x
ท <- l e n g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1)
c o n t r [ ,1 ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( (xA2 ) * ( x l A3 ) ) ) $ r e s i d u a l s  i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  r o u n d (c o n t r , d i g = l )
}

x 2 1 2 < -  f u n c t i o n ( x ,  n o r m a l i z e  =  F )
{
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x216<- f u n c t i o n ( x ,  no rm a l ize  = F)
{x<-unique(x)
X <- rnorm(x)
ท< - le n g th ( x )  
x l<-2*x
ท <- l e n g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1) 
c o n t r  โ . ,  1] < -  X
c o n t r [ , 1 ]  <- I s f i t (c o n t r โ, 1 ] , p o l y ( (xA2 ) * ( x l A4) ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t (sum(xA2 )))  
e l s e  r o u n d (c o n t r ,d ig = 3 )}
x311<- f u n c t i o n ( x ,  norm al ize  = F)
{x<-unique(x )
X <- rnorm(x)
ท< - le n g th ( x )
x l<-2*x
ท <- l e n g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1)
c o n t r [ , 1 ]  <- l s f i t ( c o n t r โ, 1 ] , p o l y ( (xA3 ) * ( x l ) ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  ro u n d (c o n t r ,d ig = 3 )
}
x312<- f u n c t i o n ( x ,  norm a l ize  = F)
{
X <- unique(x ) 
xC-rnorm(x)
ท< - l e n g th ( x )
x l< -2*x
ท <- l e n g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1)
c o n t r [ , 1 ]  <- l s f i t ( c o n t r โ, 1 ] , p o l y ( (xA3 ) * ( x l A2 ) ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  r o u n d ( c o n t r , d i g = 3 )
}



X <- un ique(x ) 
x<-rnorm(x)
ทo l e n g t h  (x)
x l<-2*x
ท <- l en g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1)
c o n t r [ , l ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( (xA3 ) * ( x l A3 ) ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  r o u n d (c o n t r ,d ig = 3 )
}
x411<- f u n c t i o n ( x ,  normal ize  = F)
{
X  <- unique(x ) 
x<-rnorm(x)
ท< - le n g th ( x )
x l<-2*x
ท <- l e n g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1)
c o n t r [ , l ]  <- l s f i t ( c o n t r [, 1 ] , p o l y ( (xA4 ) * ( x l ) ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t ( s u m ( x A2 ) )) 
e l s e  ro u n d (c o n t r ,d ig = 3 )
}

x 3 1 3 < -  f u n c t i o n ( x ,  n o r m a l i z e  = F )
(

x412<- f u n c t i o n ( x ,  norm al ize  = F)
{X <- unique(x ) 
x<-rnorm(x)
ท< - le n g th ( x )
x l<-2*x
ท <- l en g th (x )
c o n t r  <- m a t r i x (0, nrow = ท, nco l  = 1)
c o n t r [ , l ]  <- l s f i t ( c o n t r [, 1] , p o l y ( (xA4 ) * ( x l A2 ) ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, fu n c t i o n (x )  x / s q r t (sum(xA2 )))  
e l s e  r o u n d ( c o n t r , d i g = 3 )



142

x511<- f u n c t i o n ( x ,  norm al ize  = F)
{X <- un iq ue(x ) 
x<-rnorm (x)
ท< - le n g th ( x )
x l<-2*x
ท <- l en g th (x )
c o n t r  <- m a t r i x ( 0 ,  nrow = ท, nco l  = 1)
c o n t r [ , l ]  <- I s f i t ( c o n t r [, 1 ] , p o l y ( (xA5 ) * ( x l ) ) ) $ r e s i d u a l s  
i f ( n o r m a l i z e )
a p p l y ( c o n t r ,  2, f u n c t i o n ( x )  x / s q r t ( s u m ( x A2 )))  
e l s e  r o u n d ( c o n t r , d i g = 3 )
}



143

t ‘ฟังก์ซันการสร้างความคลาดเคลื่อน'อย่างส่มและมีการแจกแจงแบบปกติ*/

e c - r n o r m (ท, 0, d)

/*ฟั-งก์ช'นการสร้างตัวแปรตาม*/
depenC-

{i f  1!ind==l) 1 y < - l+ x l ( x ) + x 2 ( x ) + x l l2 (x) +e e l s e
i f  1(ind==2)1 y < - l+ x l  (x) +xl2 (x) +x2 (:x )+x22(x ) + x l l2 (x )+ e e l s e
i f  1(ind==3;1y < - l+ x l ( x ) + x l2 ( x ) + x l3 (x)+x2 (x ) +x22(x)+x23(x)I+X112

+ x l l3 (x )+x212(x )+e e l s e
i f  1(ind==4;1y < - l+ x l ( x )+ x ! 2 (x )+ x l3 ( X )  +xl4 (.x)+x2(x)+x22 (x)1 +x23(

+x24 (x )+x l l2 (x )+ x l l3 (x )+ x l l4 (x )+ x 2 12 (x )+ x 2 13 (x )+ x 31 1 (x )  
+x411(x)+e e l s e

i f ( i n d = = 5 ) y < - l+ x l ( x ) + x l2 ( x ) + x l3 ( x ) + x l4 ( x ) + x l5 ( x ) + x 2 ( x ) + x 2 2 ( x )
+x23(x )+x24(x )+x25(x )+ x l l 2 (x )+ x l l 3 (x )+ x l l 4 ( x ) + x l l 5 ( x )  
+x212(x )+x213(x )+x215(x )+x311(x )+x312(x)+x411(x)+e e l s e

i f ( i n d = = 6 ) y < - l+ x l ( x ) + x l2  
+x23(x)+x24 
+X115 
+x311

x ) + x l 3 ( x ) + x l 4 ( x ) + x l 5 ( x ) + x l 6 ( x ) + x 2 ( x ) + x 2 2 ( x )
y  \ 4 -y  9  ร  (  V  \ -4- V  2  6  ( Y  \ 4- Y  1 ใ 2  ( X   ̂ +  X  ไ 1 .ใ  f X  ใ 4- X  ไ ไ 4  f X  ไ

x ) + x l l 6 ( x ) +x212 ( X) +x 2 1 3 ( x ) +x 2 1 5 ( x ) +x 2 1 6 ( x )  
x ) + x 3 1 2 ( x ) + x 3 1 3 ( x ) +x 4 1 1 ( x ) + x 4 1 2 ( x ) + x 5 1 1 ( x ) +e  e l s e

s t o p (" h a v e n ' t  model")
}

5
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f  ฟ ังก ์ช ัน การส ร ้าง เม ท รกส ์ข องต ัวแป รอ ิส ระ*/

indepenc-

{
if(inde==l) data.frame(x.l=xl(x),X.2=x2(x) , X.112=xll2(x)) else
if(inde==2) data.frame(x.l=xl(x ),x .12=x 12(x ),X.2=x2(x),X.22=x22(x)

,X.112=xll2(x)) else
if(inde==3) data.frame(x.l=xl(x)1X.12=xl2(x),X.13=xl3(x),X.2=x2(x)

,x.22=x22(x),X.23=x23(x),X.112=xll2(x)
, X113=xll3(x),X.212=x212(x)) else

if(inde==4) data.frame(x.l=xl(x),X.12=xl2(x),X .13=xl3(x),x .14=x 14(x)
,X.2=x2(x),X.22=x22(x),X .23=x23(x),X.24=x24(x)

Y  ๅ ๅ  0 = v 1  า 0 I V \  . V  1 1 ใ = v 1  1 :ใ  f V ) . V  1 ๆ 4 = v 1  1 d  ( v )
'1 x! 212-X212 (x) /X*213=x213 (x) x! 311=x311 (x)
,X.411=x411(x)) else

if(inde==5) data.frame(x.l=xl(x),X.12=xl2(x),X .13=xl3(x),X.14=xl4(x)
,X.15=xl5(x),X.2=x2(x),X.22=x22(x),X.23=x23(x) 
, X. 24=x24 (x) , X. 25=x25 (x) ,x.H2=xll2 (x)
, X. 113=xll3 (x) ,x.H4=xll4 (x) ,x. 115=xll5 (x)
,X.212=x212(X),X.213=x213(x),x.215=x215(x)
,X.311=x311(x)1X.312=x312(x),X.411=x411(x)) 
else

if(inde==6) data.frame(x.l=xl(x),x .12=x 12(x),x.13=xl3(x),x .14=x 14(x)
,x .15=x15(x ),x.16=xl6(x),x.2=x2(x),x.22=x22(x)

,X.216=x216(x),X.311=x311(x),x.312=x312(x)
,X.313=x313(x),x.411=x411(x),X.412=x412(x)
,X.511=x511(x)) else

s t o p (" h a v e n ' t  model")
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# # # ---------------------------------------------------------------------------------------- -- ---------------- -- ---------------------------------------------------------------- # # #### Akaike I n fo rm a t io n  C r i t e r i o n  ###
###------------------------------ —  — — 7--------------------------------------------------------------- ###
/^ก์ชันการกำหนดตัวแบบที่เป็นไปได้ทั้งหมด*/
l e a p s . b l  <- f u n c t i o n ( i n f o ,  coe f ,  names .a rg ,  n b e s t  = nbes t )

{ nam es .a rg  <- names .a rg  
i f ( i s . n u l l ( n a m e s . a r g ) )
nam es .a rg  <- c ( a s . c h a r a c t e r (1; 9 ) 1 LETTERS, l e t t e r s )  [1: nco l  
( i n f o ) ]
i f (l e n g th (n a m e s . arg) < n c o l ( i n f o ) )
s top("Too  few names")
b ib  <- coe f  %*% i n f o  %*% coef
kx <- n c o l ( i n f o )
maxreg <- n b e s t  * kx
i f ( k x  < 0) s top("Too  few independen t  v a r i a b l e s " )
i f ( k x  >= 31) s t o p ("Problem too  l a r g e " )
imeth <- 1
d f  <- kx + 1
lb  <- i n f o  %*% coef
r r  <- c b i n d ( in f o ,  lb)
r r  <- r b i n d ( r r ,  c ( I b ,  b ib ) )
ans <- . F o r t r a n (" l e a p s " ,

## F o r t r a n  r o u t i n e
a s . s i n g l e ( r r ) ,
a s . i n t e g e r (k x ) ,
a s . i n t e g e r ( k x  + 1) ,
a s . i n t e g e r ( d f ),
a s . i n t e g e r ( i m e t h ) ,
a s . i n t e g e r ( n b e s t ),
a s . s i n g l e (0 .0001) ,
r e g id  = i n t e g e r ( m a x r e g ) ,
Cp = s i n g l e ( m a x r e g ) , 
s i z e  = i n t e g e r ( m a x r e g ) ,

s i n g l e ( (nbes t  + 4) * (kx + 1) + ( ( (kx + 1) * (kx + 2 ) ) /  2) *
((2 * (kx + 3) ) / 3  + D ) ,

i n t e g e r (4 * (kx + 1 ) A2 + 8 * ( k x + 1 )  + (nbes t  + 1 )  * (kx +
1 ) ) ) [ c ( "Cp", " s i z e " ,

"n reg" ,  " r e g i d " ) ]
nreg  <- ans$nreg
Cp <- ans$Cp
length (Cp) <- nreg
s i z e  <- a n s $ s i z e
l e n g t h ( s i z e )  <- nreg
which <- m a t r ix (T ,  n reg,  kx)
z <- a n s $ r e g id
l e n g th ( z )  <- nreg
which <- m a t r i x ( a s . l o g i c a l ( ( r e p . i n t (z, kx) %/% r e p . i n t ( 2 A( (kx -  

1 ) : 0 ) ,  r e p . i n t (l e n g t h (z ) ,  k x ) )) %% 2),  byrow 
= F, nco l=  kx) 

l a b e l  <- c h a r a c t e r ( n r e g )
sep <- i f ( a l l ( n c h a r ( n a m e s . arg) == 1)) "" e l s e  " , "  
f o r ( i  i n  l : n r e g )
l a b e l [ i ]  <- p a s t e ( n a m e s . a r g [ w h i c h [ i ,  ] ] ,  c o l l a p s e  = sep)
ans <- l i s t ( C p ,  s i z e  = s i z e ,  l a b e l  = l a b e l ,  which = which) 
names( a n s ) [1] <- "r2" 
ans
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### Set  o r i g i n a l  names o f  x - v a r i a b l e s ,  i f  t h e r e  a r e  none t o  s t a r t  
w i th .

xOK -indepen
y < - a s . numer ic(depen)
names.X <- p a s t e ( "X" ,1 : n c o l ( x O l ) , sep="") 
nam es .a rg  <- d imnames(xOl)[ [2] ]
i f ( i s . n u l l ( d im n a m e s ( x O l )  [ [ 2 ] ] ) )  nam es .a rg  <- names.X 
i f ( i s . n u l l ( d im n a m e s ( x O l )  [ [ 1 ] ] ) )  dimnames(xOl) [ [ 1 ] ] < - p a s t e  

(" R " ,1 : nrow(xOl) , sep="") 
x2 <- n a . o m i t ( d a t a . f ram e(xOl))
used <- match(dimnames(xOl) [ [1 ] ] ,  dimnames(x2) [[1] ] ) 
o m i t t e d  <- s e q (n row (x O l ) ) [ i s . n a ( u s e d ) ] 
i f ( l e n g t h ( o m i t t e d )  > 0) {

w a r n i n g ( p a s t e (" t h e r e  were ", l e n g t h ( o m i t t e d ) 1" r e c o rd s  d e l e t e d  due 
t o  NA' ร ) )

ท <- ท[ -  omi tted] 
xOl <- d a t a . m a t r i x ( x 2 ) 
y <- y[ - omi tted]

}
cd f  c - c b in d .d a t a . f r a m e ( y = y ,x O l )mm <- m o d e l . m a t r i x (f o r m u l a ( c d f ) , d a t a = c d f ) [ , - 1 , drop=F] 
xOl <- mm
g l im .o u t  <- g l i m ( x O l , y , ท ,e r r o r = " g a u s s i a n " ,  l i n k  = " i d e n t i t y " ,  

s c a l e = " p e a r s o n " )

### I f  t h e r e  a r e  more th a n  30 columns i n  X .

i f ( n c o l ( x 0 1 )  > 30) {
w h i l e ( n c o l ( x O l ) > 30) {

g l im .o u t  <- g l i m ( x O l , y , ท ,e r r o r = " g a u s s i a n " ,  l i n k  = " i d e n t i t y " ,  
s c a l e  ="pearson") 

coe f  <- g l im .o u t$ c o e f  
se <- s q r t ( d i a g ( g l i m . o u t $ v a r ) ) 
pvec <- s i g n i f ( l  -  p c h i s q ( ( c o e f / s e ) A2, 1) ,  3) 
xOl <- x01[,  -  r e v ( o r d e r ( p v e c ) ) [1 ] ]

}
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names .a rg  <- d imnames(xOl)[[2] ]
g l im .o u t  <- g l imfxOl,  y, ท, e r r o r  = "g a u s s ia n " ,  l i n k  = " i d e n t i t y " ,  

s c a l e  ="pearson") 
coe f  <- g l i m . o u t $ c o e f [-1] 
i n f o  <- s o l v e ( g l i m . o u t $ v a r [ - 1 , - 1 ] )  
names .a rg  <- d imnames(xOl)[[2] ]
g l im .o u t  <- g l im(x01,  y, ท , e r r o r  = "g a u s s ia n " ,  l i n k  = " i d e n t i t y " ,  

s c a l e  ="pearscn")  
i f ( n c o l ( x 0 1 )  > 2) {g l im .o u t  <- g l im(x01,  y, ท, e r r o r  = "g a uss ia n " ,  l i n k  = " i d e n t i t y " ,  

s c a l e  ="pearson")
a <- l e a p s .๖ 1 ( in fo  = i n f o ,  coef  = coe f ,  names .a rg  = names .arg ,  

n bes t  = nbes t )

/*ฟังก์ชันการลร้าง กนแ model 7

a$r2 <- pmin(pmax(0, a $ r 2 ) ,  99.9) # Inc lude  the  n u l l  model

l l i l  C l  ”  '
a$which <- r b i n d ( r e p ( F ,  n c o l ( x O l ) ) ,  a$which)
nobs <- l e n g th (y )
nmod <- l e n g t h ( a $ s i z e )
dev <- g l i m . o u t $ d e v i a n c e [2]
b ib  <- a s . n u m e r i c ( c o e f  %*% i n f o  %*% coef)
l r t  <- b ib  -  (a$r2 * bib)
a i e  <- l r t + 2

### E l im in a te  models w ith  l i t t l e  ev idence

/*ฟังก์ซันการสร้างตัวแบบติดกลุ่ม7

n e s t e d  <- a i e  -  m in (a ie )  < a lpha
r2 <- a $ r 2 [ n e s t e d ]
s i z e  <- a $ s i z e [ n e s t e d ]
l a b e l  <- a $ l a b e l [ n e s t e d ]
which <- a$w hich [nes ted ,  , drop=F]
a i e  <- a i c [ n e s t e d ]
mse<-mse[nested]
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### C a l c u l a t e  Aie e x a c t l y  f o r  t h e  remaining  models u s in g  "gl im",

/*คำนวณค่า Aie สำหรับแต่ละตัวแบบ*/

m o d e l . f i t s  <- a s . l i s t ( r e p (0, l e n g t h {l a b e l )))  
dev <- r e p (0 ,  l e n g t h ( l a b e l ) ) 
d f  <- r e p (0 ,  l e n g t h ( l a b e l ) ) 
f o r ( k  i n  (1 : l e n g t h ( l a b e l ) )) { 
i f ( sum (w h ich [k ,  ]) == 0)

g l im .o u t  <- g l i m (r e p ( 1 ,n o b s ) , y , ท, e r r o r  = " g a u s s i a n " , l i n k  = 
" i d e n t i t y " , i n t e r c e p t =  F , s c a l e  ="pearson")

e l s e  {
x.mat <- m a t r i x ( x 0 1 [ ,  which[k,  ] ] ,  nrow = nobs,  dimnames = l i s t  

(NULL, names. a rg [w hich[k ,  ] ] ) )
g l im .o u t  <- g l im (x .m a t ,  y, ท, e r r o r  = " g a u s s i a n " ,  l i n k  = " i d e n t i t y " ,  

s c a l e  = "pearson")
}dev[k] <- g l i m . o u t $ d e v i a n c e [2] 
d f [k ]  <- g l i m . o u t $ d f [2] 
a i c [ k ]  <- - (d e v [ k ] ) +2*df[k] 
mse[k ]< - (d e v [ k ] ) / ( d f [k ] -1  )
model . f i t s [ [ k ] ] <- m a t r i x ( r e p ( 0 , 2*sum(which[k, ])+ 2 ) , n c o l  = 2)

}

e l s e  {
nmod <- s w i t c h ( n c o l ( x O l ) , 2,4 )
dev <- df  <- a i e  <-mse<- l a b e l  <- r e p (0 ,  nmod) 
m o d e l . f i t s  <- a s . l i s t ( r e p (0, nmod))
which <- m a t r i x ( c ( F ,  T, F, T, F, F, T, T ) , nmod, nmod/2) 
s i z e  <- c (0 ,  1, 1, 2 )[ l :nmod] 
nam es .a rg  <- d imnames(xOl)[ [2] ]  
i f ( i s . n u l l ( n a m e s . a r g ) )
nam es .a rg  <- c ( a s . c h a r a c t e r (1: 9 ) , LETTERS, le t te rs ) [1  : n co l (xO l ) ]  
sep <- i f ( a l l ( n c h a r ( n a m e s . arg) == 1)) "" e l s e  " 
nobs <- l en g th (y )  
ncases  <- sum(n)
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f o r ( k  i n  l :nmod) {
i f ( s u m ( w h i c h [ k ,  ]) == 0)

g l i m . o u t  < - g l i m ( r e p ( 1 , n o b s ) , y , ท , e r r o r = " g a u s s i a n " , l i n k = " i d e n t i t y "  
, i n t e r c e p t  = F, s c a l e  = " p e a r s o n " )

e l s e  {
x .m a t  <-  m a t r i x ( x 0 1 [ ,  w h ic h [ k ,  ] ] ,  nrow = n o b s , dimnames = l i s t

(NULL, n a m e s . a r g [ w h i c h [ k, ] ] ) )
g l i m . o u t  <-  g l i m ( x . m a t ,  y, ท , e r r o r = " g a u s s i a n " , l i n k  = " i d e n t i t y " ,  

s c a l e  = " p e a r s o n "  )
}

d e v [k ]  <-  g l i m . o u t $ d e v i a n c e [2] 
d f [ k ]  <-  g l i m . o u t $ d f [2] 
a i e [k] <-  - ( d e v [ k ] ) + 2 *df [k ]  
m s e [ k ] < - ( d e v [ k ] ) / ( d f [ k ] -1)
l a b e l [ k ]  <-  p a s t e ( n a m e s . a r g [ w h i c h [ k, ] ] ,  c o l l a p s e  = sep)
i f ( k  == 1)

l a b e l [ k ]  <-  "NULL"
m o d e l . f i t s [ [ k ] ] < -  m a t r i x ( r e p ( 0 , 2 * s u m ( w h ic h [ k, ]) +2) ,  n c o l  = 2)

n e s t e d  <-  a i e  -  m i n ( a i e )  < a l p h a  
dev  <-  d e v [ n e s t e d ]  
d f  <-  d f [ n e s t e d ]  
s i z e  <-  s i z e [ n e s t e d ]  
l a b e l  <-  l a b e l [ n e s t e d ]
which  <-  m a t r i x ( w h i c h [ n e s t e d ,  , d r o p = F ] ,  nrow = s u m ( n e s t e d ) ) 
a i e  < -  a i e [ n e s t e d ]  
m s e < - m s e [n e s t e d ]
### O rd e r  models  i n  d e s c e n d i n g  o r d e r  o f  A ka ike  i n f o r m a t i o n  

c r i t e r i o n

r ‘จัดเรียงค่า Aie จากน้อยไปหามาก*/

o r d e r . a i e  <-  o r d e r ( a i e ,  s i z e ,  l a b e l )
dev  <-  d e v [ o r d e r . a i e ]
d f  <-  d f [ o r d e r . a i e ]
s i z e  <-  s i z e [ o r d e r . a i e ]
l a b e l  <-  l a b e l [ o r d e r . a i e ]
which  <-  m a t r i x ( w h i c h [ o r d e r . a i e ,  , drop=F ] ,  nrow = s u m ( n e s t e d ) ) 
a i e  < -  b i c [ o r d e r . a i e ]  
m s e < - m s e [ o r d e r . a i e ]
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### Apply t h e  second r u l e  t o  e l i m i n a t e  models w i th  b e t t e r  ones n e s te d  
w i th in  them.

/*ทำการทดสอบสมมติฐานแบบติดกลุ่ม*/

i f ( s t r i c t )  {
nmod <- l e n g t h (a ie)  
n e s t e d  <- r e p (T, nmod) 
f o r ( k  i n  ( 2 : nmod)) {

f o r (j  i n  ( 1 : (k -  1)) ) {
w h i c h . d i f f  <- which[k,  ] -  w h ic h [ j ,  ]
i f ( a l l ( w h i c h . d i f f  >= 0)) 

n e s te d [k ]  <- F
}

}dev <- d ev [nes ted ]
df <- d f [ n e s t e d ]
s i z e  <- s i z e [ n e s t e d ]
l a b e l  <- l a b e l [ n e s t e d ]
which <- w h ich [nes ted ,  , drop=F ]
a i e  <- a i c [ n e s t e d ]
mse<-mse[nested]

]
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###------------------------------------------ ''■ "'ไ- - : : : - : ■ ■ "โ------------------------------------------- Î Î ?### Backward E l im in a t i o n  ###
###------------------------------------- ----------------------------------------------------------------------###

/*ฟ้งก์ซันการคำนวณวิธีการกำจัดตัวแปรแบบถอยหลัง*/
b a c k K - s t e p w i s e  (xOl, y, method = "backward", f . c r i t = 0 .05)
s s e l < - b a c k l $ r s s
s s e l l < - m a x (s s e l )
s s l< -back l$w h ich
s s 2 < - b a c k l $ f . S t a t
s i z e 2 < - b a c k l $ s i z e
s ize22<-m ax(s i z e 2 )
ท< - le n g th ( y )
m s e l < - ( s s e l l ) / ( n - s i z e 2 2 - l )
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s i n g l e  ( (nbes t  + 4) * (kx + 1) + ( ( (kx + 1) * (kx + 2)) /  2) *
((2 * (kx + 3 ) ) / 3  + 1 ) ) ,

i n t e g e r (4 * (kx + 1 ) A2 + 8 * (kx + 1) + (nbes t  + 1) * (kx +
1) ) ) [c("Cp",  " s i z e " ,

"n reg" ,  " r e g i d " ) ]
n reg  <- ans$nreg
Cp <- ans$Cp
leng th(Cp)  <- nreg
s i z e  <- a n s $ s i z e
l e n g t h ( s i z e )  <- nreg
which <- m a t r ix (T ,  n reg ,  kx)
z <- a n s $ r e g id
l e n g th ( z )  <- n reg
which <- m a t r i x ( a s . l o g i c a l ( ( r e p . i n t ( z ,  kx) %/% r e p . i n t ( 2 A( (kx -  

1 ) : 0 ) ,  r e p . i n t ( l e n g t h ( z ) , k x ) )) %% 2) ,  byrow 
= F, ncol=  kx) 

l a b e l  <- c h a r a c t e r ( n r e g )
sep <- i f ( a l l ( n c h a r ( n a m e s . arg) == 1)) "" e l s e  
f o r ( i  i n  l : n r e g )
l a b e l [ i ]  <- p a s t e ( n a m e s . a r g [ w h i c h [ i ,  ] ] ,  c o l l a p s e  = sep)
ans <- l i s t ( C p ,  s i z e  = s i z e ,  l a b e l  = l a b e l ,  which = which) 
names( a n s ) [1] <- "r2" 
ans

}
### Set  o r i g i n a l  names of  x - v a r i a b l e s ,  i f  t h e r e  a re  none t o  s t a r t  

w i th .
x02<- indepen 
y<-as .num er ic (depen)
names.X <- p a s t e ("X", 1 : n c o l ( x 0 2 ) , s e p = " " ) 
names .a rg  <- dimnames(x02)[ [2]]
i f ( i s . n u l l ( d i m n a m e s ( x 0 2 ) [ [ 2 ] ] ) )  nam es .a rg  <- names.X
i f ( i s . n u l l ( d i m n a m e s ( x 0 2 ) [ [ 1 ] ] ) )  d imnames(x02)[ [ 1 ] ] < - p a s t e  

("R", 1 :nrow (x02) , s e p = " " ) 
x2 <- n a . o m i t ( d a t a . f r a m e ( x 0 2 ) )
used <- match(dimnames(x02) [ [1] ]  , dimnames(x2) [ [ 1 ] ] )  
o m i t t e d  <- seq (n row (x02) ) [ i s . n a ( u s e d ) ]
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i f ( l e n g th ( o m i t t e d )  > 0) {
w a r n i n g ( p a s t e (" t h e r e  were ", l e n g t h ( o m i t t e d ) , " r eco rd s  d e l e t e d  due 

t o  NA'ร " ) )
ท <- ท[ -  omi tted] 
x02 <- d a t a . m a t r i x ( x 2 ) 
y <- y[ -  omi tted]

}cdf  < -c b in d .d a t a . f r a m e (y = y ,x 0 2 )
mm <- m o d e l . m a t r i x (f o r m u l a ( c d f ),  da ta=cdf )  [ , - 1 , drop=F] 
x02 <- mm
g l im .o u t  <- g l im(x02,  y, ท ,e r r o r = " g a u s s i a n " , l i n k  = " i d e n t i t y "

, s c a l e = " p e a r s o n " )
### I f  t h e r e  a r e  more than  30 columns i n  X

i f ( n c o l ( x 0 2 )  > 30) {
w h i l e ( n c o l ( x 0 2 ) > 30) {

g l im .o u t  <- g l i m ( x 0 2 , y , ท, e r r o r  = "g a u s s ia n " ,  l i n k  = " i d e n t i t y " ,  
s c a l e  ="pearson") 

coef  <- g l im .o u t$ c o e f  
se <- s q r t ( d i a g ( g l i m . o u t $ v a r ) ) 
pvec <- s i g n i f ( l  -  p c h i s q ( ( c o e f / s e ) A2, 1) ,  3) 
x02 <- x02[,  -  r e v ( o r d e r ( p v e c ) ) [ 1 ] ]

}
}nam es .a rg  <- dimnames(x02)[ [2]]
g l im .o u t  <- g l im(x02,  y, ท, e r r o r  = "g a u s s ia n " ,  l i n k  = " i d e n t i t y " ,  

s c a l e  ="pearson") 
coe f  <- g l i m . o u t $ c o e f [-1] 
i n f o  <- s o l v e ( g l i m . o u t $ v a r [ - 1 , - 1 ] )  
i f ( n c o l ( x 0 2 )  > 2) {

g l im .o u t  <- gl im(x02,  y, ท, e r r o r = " g a u s s i a n " , l i n k  = " i d e n t i t y " ,  
s c a l e  ="pearson")

a <- l e a p s .๖ 1 ( in fo  = i n f o ,  coe f  = coe f ,  names .a rg  = names .arg ,  
n b e s t  = nbes t )
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/''ฟังก์ชันการสร้างตัวแบบ null model*/

a$r2 <- pmin(pmax(0, a $ r 2 ) , 99.9) # In c lu d e  t h e  n u l l  model

1 1 1 I  €  5  ’a$which <- r b i n d ( r e p ( F ,  n c o l ( x 0 2 ) ) ,  a$which)
nobs <- l e n g th (y )
ncases  <- sum(ท)
nmod <- l e n g t h ( a $ s i z e )
b ib  <- a s .n u m e r i c ( c o e f  %*% i n f o  %*% coef)  
l r t  <- b ib  -  (a$r2 * bib)  
b i c  <- l r t + lo g ( n o b s )

### E l im in a te  models w ith  l i t t l e  ev idence

/‘ฟังก์ชันการสร้างตัวแบบติดกลุ่ม*/
Occam <- bic - min(bic) < 2* log(OR)
r2 <- a$r2[Occam]
s i z e  <- a$s ize[occam]
l a b e l  <- a$labe l [occam]
which <- a$which[occam, , drop=F]
bic <- bic[occam]

### C a l c u l a t e  BIC e x a c t l y  f o r  t h e  remaining  models u s in g  "g lim",

r ‘คำนวณค่า BIC สำหรับแต่ละตัวแบบ

m o d e l . f i t s  <- a s . l i s t ( r e p (0, l e n g t h ( l a b e l ) )) 
dev <- r e p (0 ,  l e n g t h ( l a b e l ) ) 
d f  <- r e p ( 0 ,  l e n g t h (l a b e l )) 
f o r ( k  i n  (1 : l e n g t h ( l a b e l ) )) { 

i f  (รน!ท(พh ic h [ k ,  ]) == 0)
g l i m .o u t  <- g l i m ( r e p ( l ,  nobs) ,  y, ท, e r r o r  = "

= " i d e n t i t y " ,  i n t e r c e p t  = F, s c a l e  = "pearson")
g au s s i a n " ,  l i n k
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e l s e  {
x .mat  <- m a t r i x ( x 0 2 [, which[k,  ] ] ,  nrow = n o b s , dimnames = 

l is t(NULL, names. a rg [w hich[k ,  ] ] ) )
g l im .o u t  <- g l im (x .m a t ,  y, ท, e r r o r  = "g a u s s ia n " ,  l i n k  = " i d e n t i t y " ,  
s c a l e  = "pearson")

}dev[k] <- g i i m . o u t $ d e v i a n c e [2] 
d f [k ]  <- g l i m . o u t $ d f [2]
b ic [ k ]  <- n o b s * l o g ( d f [k ]+ (d ev [k ] / s c a l e ) ) 
mse3[k ]< - (d e v [ k ] ) /  ( d f [ k ] - l )
model . f i t s [ [ k ] ] <- m a t r i x ( r e p (0 , 2 * sum(which[k,  ]) + 2 ) ,

nco l  = 2)
m o d e l . f i t s [ [ k ] ] [ ,  1] <- g l im .o u t$ c o e f  # CTV 7/95 
model . f i t s [ [ k ] ] [ ,  2] <- s q r t ( d i a g ( g l i m . o u t $ v a r ) )

} # f o r  loop
} e l s e  { # nco l  < 2

nmod <- s w i t c h ( n c o l ( x 0 2 ) , 2 , 4 )
dev <- d f  <- b i c  <-mse3<- l a b e l  <- r e p (0 ,  nmod) 
m o d e l . f i t s  <- a s . l i s t ( r e p (0, nmod))
which <- m a t r i x ( c ( F ,  T, F, T, F, F, T, T ) , nmod, nmod/2) 
s i z e  <- c (0 ,  1, 1, 2 )[ l :nmod] 
names .a rg  <- d imnames(x02)[ [2]]  
i f ( i s . n u l l ( n a m e s . a r g ) )
nam es .a rg  <- c ( a s . c h a r a c t e r (1: 9) ,  LETTERS, l e t t e r s )  [1: nco l

(x02)isep <- i f ( a l l ( n c h a r ( n a m e s . arg) == 1)) "" e l s e  
nobs <- l en g th (y )  
ncases  <- sum(ท) 
f o r ( k  i n  l:nmod) { 
i f  (Siam(which [k, ]) == 0)

g l im .o u t  <- g l i m ( r e p ( 1 , nob s ) , y , ท ,e r r o r = " g a u s s i a n " , l i n k  = " i d e n t i t y " ,  
i n t e r c e p t  = F, s c a l e  ="pearson")

e l s e  {
x.mat <- m a t r i x ( x 0 2 [ ,  which[k,  ] ] ,  nrow = nobs,dimnames = l is t(NULL,

names. a r g [ w h i c h [k, ] ] ) )
g l im .o u t  <- g l i m ( x . m a t , y , ท ,e r r o r = " g a u s s i a n " ,  l i n k  = " i d e n t i t y " ,  

s c a l e  ="pearson"  )
}dev[k] <- g l i m . o u t $ d e v i a n c e [2] 

d f [k ]  <- g l i m . o u t $ d f [2]
b ic [ k ]  <- n o b s * lo g ( d f [ k ] + ( d e v [ k ] / s c a l e ) ) 
m s e 3 [ k ] < - ( d e v [ k ] ) / ( d f [ k ] - l )
l a b e l [ k ]  <- p a s t e ( n a m e s . a rg [w hich [k ,  ] ] ,  c o l l a p s e  = sep)



i f  ( k
label[k] 

model.fits 
model.fits 
model.fits

<- "NULL"[ [ k ] ] <- m a t r i x (rep( 0 , 2*sum(which[k, ])
[ [ k ] ] [ ,  1] <- g l im .o u t$ c o e f[ [ k ] ] [ ,  2] <- s q r t ( d i a g ( g l i m . o u t $ v a r ) )

}
}

+ 2 ) , ncol

/‘คัดเลือกตัวแบบด้วยวิธีการ Occam’s Window*/

Occam <- bic - min(bic) < 2 * log(OR)
dev <- dev[Occam]
df <- df[Occam]
s i z e  <- size[Occam]
label <- label[Occam]
which <- matrix(which[Occam, ,d rop=F] ,  nrow = sum(Occam))
b i c  <- b i c [Occam]
mse3<-mse3[Occam]
model.fits <- model.fits[Occam]

### Order models i n  descend ing  o r d e r  of  p o s t e r i o r  p r o b a b i l i t y

/‘จัดเรยงค่า BIC จาก'น้อย'111หามาก*/

order.bic <- order(bic, size, label)
dev <- d e v [ o r d e r . b i c ]
d f  <- d f [ o r d e r . b i c ]
size <- size[order.bic]
l a b e l  <- l a b e l [ o r d e r . b i c ]
which <- matrix(which[ o r d e r . b i c ,  , drop=F ], nrow = sum(Occam))
b i c  <- b i c [ o r d e r . b i c ]
m se3<-m se3[order .b ic ]
m o d e l . f i t s  <- model . f i t s [ o r d e r . b i c ]
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### Apply t h e  second r u l e  t o  e l i m i n a t e  models w i th  b e t t e r  ones n e s t e d  
w i t h i n  them.

/‘คัดเลือกตัวแบบด้วยวิธีการ Occam’s Window*/

i f ( s t r i c t )  {
nmod <- l e n g t h ( b i c )
Occam < - rep(T ,  nmod) 
f o r ( k  i n  ( 2 :nmod)) {

f o r ( j  i n  ( 1 : (k -  1) ) )  {
w h i c h . d i f f  <- which[k,  ] -  w h ic h [ j ,  ] 
i f ( a l l ( w h i c h . d i f f  >= 0))
Occam[k] <- F

}
}
dev <- dev[Occam]
df <- df[Occam]
size <- size[Occam]
label <- label[Occam]
which <- which[Occam, , drop=F ]
b i c  <- bic[Occam]
mse3<-mse3[Occam]
model.f i t s  <- model. f i t s [Occam]

}mmselOmsel
mmse2<-mse[1]
mmse3<-mse3[1]
simK-siml+mmsel
รim2< -รim2+mmse2
รim3<-รim3+mmse3
ca t ("num ber  o f  l o o p : " , L , f i l l = T )
}

/‘คำนวณหาค่า AMSE ท้ัง 3 เกณฑ์*/

aBW<-sum(siml)/loop 
aAIC<-sum(sim2) / loop 
aBIC<-sum(sim3)/loop 
p r in t (cb ind (aBW ,aA IC ,aBIC))
}

/‘จบการทำงานของโปรแกรม*/
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