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In#this#situation,#

we#choose#a#dataset#that#related#to#digits#recognization.It#
contains#784#pixels#variables.#And#contain#28000#items#
which#includes#all#the#0,1,2,3,4,5,6,7,8,9#handwriting#
digits.#



In#order#to#coding#0#and#1,#we#only#choose#two#type#of#the#
digits#to#Hit#the#GLM#model.#Here#we#subset#1s#and#8s#in#
both#of#our#traindata(which#contains#5081#items)#and#
testdata(which#contains#2177#item).
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�������"�&���Hirst#things#we#need#to#do#is#to#reduce#the#number#of#
variables#which#have#no#help#to#our#prediction#So#in#order#to#vanish#all#
th�%�#things.#We#Hirst#use#PCA#to#reduce#the#dimension#and#also#eliminate#
the#collinearity.#

#######Then#the#number#of#pixels#variables#we#choose#is#20#which#cover#70#
of#the#variation.#The#reason#we#choose#20#is#to#satisfy#the#requirement#
and#save#the#programming#time.
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our#output#is#here#when#k=0.05 
Full#model#accuracy#is#662.3877#.

Removing#variable#V14#.#Accuracy#is#now#661.4665#.

Removing#variable#V16#.#Accuracy#is#now#661.1731#.

Removing#variable#V15#.#Accuracy#is#now#660.652#.

Removing#variable#V13#.#Accuracy#is#now#660.4225#.

Removing#variable#V20#.#Accuracy#is#now#660.581#.

Removing#variable#V18#.#Accuracy#is#now#662.1174#.

Removing#variable#V9#.#Accuracy#is#now#664.2468#.

Removing#variable#V17#.#Accuracy#is#now#666.0451#.

Removing#variable#V8#.#Accuracy#is#now#672.6036#.

Removing#variable#V11#.#Accuracy#is#now#685.0384#.

Removing#variable#V3#.#Accuracy#is#now#694.0031#.

Removing#variable#V19#.#Accuracy#is#now#718.06#.

Removing#variable#V12#.#Accuracy#is#now#741.5915#.

[1]##1##2##4##5##6##7#10##


True\pred( 8( 1(

8" 932" 65"

1" 16" 1164"
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our#output#is#here#when#k=0.01 
Full#model#accuracy#is#662.3877#.

Removing#variable#PC14#.#Accuracy#is#now#661.4665#.

Removing#variable#PC16#.#Accuracy#is#now#661.1731#.

Removing#variable#PC15#.#Accuracy#is#now#660.652#.

Removing#variable#PC13#.#Accuracy#is#now#660.4225#.

Removing#variable#PC20#.#Accuracy#is#now#660.581#.

Removing#variable#PC18#.#Accuracy#is#now#662.1174#.

Removing#variable#PC9#.#Accuracy#is#now#664.2468#.

Removing#variable#PC17#.#Accuracy#is#now#666.0451#.

Removing#variable#PC8#.#Accuracy#is#now#672.6036#.

[1]##1##2##3##4##5##6##7#10#11#12#19
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PC( 1( 2( 3( 4( 5(

p,value" <2e,16" <2e,16" 0.000107" 0.001438" <2e,16"

PC" 6" 7" 8" 9" 10"

p,value" 2.53e,10" <2e,16" 0.000210" 0.005042" 2.53e,14"

PC" 11" 12" 13" 14" 15"

p,value" 0.000150" 1.01e,08" 0.027292" 0.801610" 0.297027"

PC" 16" 17" 18" 19" 20"

p,value" 0.652590" 0.297027" 0.000111" 5.28e,06" 0.000535"
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Data set Description
The Smaller One!
!
• Auto MPG Data (http://archive.ics.uci.edu/ml/!
datasets/Auto+MPG)!
• Numbers: 392!
• Details:



Data set Description
The larger One!
!
• MAGIC Gamma Telescope Data Set (http://
archive.ics.uci.edu/ml/datasets/MAGIC+Gamma
+Telescope)!
• Numbers: 19020!
• Details:



1. fLength: major axis of ellipse [mm] 
!
2. fWidth: minor axis of ellipse [mm]  
!
3. fSize: 10-log of sum of content of all pixels [in #phot]  
!
4. fConc: ratio of sum of two highest pixels over fSize [ratio]  
!
5. fConc1: ratio of highest pixel over fSize [ratio]  
!
6. fAsym: distance from highest pixel to center, projected onto major axis [mm]  
!
7. fM3Long: 3rd root of third moment along major axis [mm]  
!
8. fM3Trans: 3rd root of third moment along minor axis [mm]  
!
9. fAlpha:angle of major axis with vector to origin [deg]  
!
10. fDist: distance from origin to center of ellipse [mm]  
!
11. class: 1,0 # gamma (signal), hadron (background) 



   Continuous Y Case
• For Auto_MPG, response Y: mpg

displacement horsepower weight acceleration

full mode kept kept kept kept

k=0.01 kept kept

k=0.05 kept

significant 
test kept kept



   Continuous Y Case
• For Auto_MPG, response Y: mpg

displacement horsepower weight acceleration Adj_R^2

full mode kept kept kept kept 0.7039526

k=0.01 kept kept 0.7048656

k=0.05 kept 0.6918423

significant 
test kept kept 0.7048656



number of times variable was chosen  

displacement horsepower weight acceleration E(MSE)

full mode 10 10 10 10 18.36978

k=0.01 0 10 10 0 18.19453

k=0.05 0 0 10 0 18.95199

significant 
test 0 10 10 0 18.19453

10-fold Cross Validation



E(MSE)

leave one out 5-fold 10-fold

full mode 18.33959 18.24245 18.72733

k=0.01 18.11295 18.13298 18.39664

k=0.05 18.85161 18.79478 19.10501

significant test 18.11295 18.13298 18.87462



leave one out

5_fold

10_fold

(fold)

(fold)

(fold)



   Continuous Y Case
• For MAGIC Gamma Telescope, response Y: flength

number of times variable was chosen  

10-fold fWidth fSize fConc fConc1 fAsym fM3Long fM3Trans fAlpha fDist class E(MSE)

full mode 10 10 10 10 10 10 10 10 10 10 536.05

k=0.01 10 0 10 0 10 0 0 0 10 10 543.38

k=0.05 10 0 10 0 5 0 0 0 0 0 635.99

significan
t test 10 10 10 10 10 10 8 10 10 10 536.22



mMSE

5-fold 10-fold

full mode 536.01 536.05

k=0.01 543.42 543.38

k=0.05 614.82 635.99

significant test 536.08 536.22



(fold)

(fold)



(fold)

The validation method was repeated ten times,each 
time using a different random split of the observations 
into a training set and testing set.  
!
this plot illustrates the variability in the estimated test 
MSE that results from this approach


