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The Programs that created these figures are: 
 
p.2  book_ch_2_fig_7_final.r 
p.3  book_ch_2_fig_11.r 
p.4  figure_3_handout_2D_geometric_2008.r 
p.5  book_ch_3_fig_8b.r 
p.6  poole_chap03_fig09.doc 
p.7  book_ch_3_fig_10A_final.r 
p.8  book_ch_3_fig_10B_final.r 
p.9  book_ch_3_fig10C.r 
p.10 book_ch_3_fig_10_OLS_projection.r 
p.11 book_ch_3_fig10C_projection.r 
p.12 book_ch_3_fig10C_on_line.r 
p.13 book_ch_3_fig12B_on_line.r 
p.14 book_ch_3_fig12C_on_line.r 
p.15-17 book_ch_3_fig13_final.r 
p.18 poole_chap03_table01.doc 
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  Legislator Points        Legislator Points Projected 

   From Figure 3.8           Onto Normal Vector Line 
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 Legislator Values on Projection Line: Xi′Nj = wi  
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Table 3.1  Twelve Possible Orderings of Legislator and 
Cutting Point 
                                                               
Case         Ordering        Classification  Limits of α That Correctly 
                                 h     a             Project xi(h+1) 
______________________________________________________________________ 

1.  -R < cj < wij(h) < wij(a) < +R   C1    C   
(h) (h)

j ij ij
j(a) (h) (a) (h)

ij ij ij ij

c  - w R - w
 <  < 

w  - w w  - w
α  

2.  -R < cj < wij(h) < wij(a) < +R   I     I   
(h) (h)
ij j ij

j(a) (h) (a) (h)
ij ij ij ij

-R - w c  - w
 <  < 

w  - w w  - w
α  

3.  -R < cj < wij(a) < wij(h) < +R   C     C   
(h) (h)
ij j ij

j(a) (h) (a) (h)
ij ij ij ij

R - w c  - w
 <  < 

w  - w w  - w
α  

4.  -R < cj < wij(a) < wij(h) < +R   I     I   
(h) (h)

j ij ij
j(a) (h) (a) (h)

ij ij ij ij

c  - w -R - w
 <  < 

w  - w w  - w
α  

5.  -R < wij(h) < wij(a) < cj < +R   C     C   
(h) (h)
ij j ij

j(a) (h) (a) (h)
ij ij ij ij

-R - w c  - w
 <  < 

w  - w w  - w
α  

6.  -R < wij(h) < wij(a) < cj < +R   I     I   
(h) (h)

j ij ij
j(a) (h) (a) (h)

ij ij ij ij

c  - w R - w
 <  < 

w  - w w  - w
α  

7.  -R < wij(a) < wij(h) < cj < +R   C     C   
(h) (h)

j ij ij
j(a) (h) (a) (h)

ij ij ij ij

c  - w -R - w
 <  < 

w  - w w  - w
α  

8.  -R < wij(a) < wij(h) < cj < +R   I     I   
(h) (h)
ij j ij

j(a) (h) (a) (h)
ij ij ij ij

R - w c  - w
 <  < 

w  - w w  - w
α  

9.  -R < wij(h) < cj < wij(a) < +R   C     I   
(h) (h)
ij j ij

j(a) (h) (a) (h)
ij ij ij ij

-R - w c  - w
 <  < 

w  - w w  - w
α  

10. -R < wij(h) < cj < wij(a) < +R   I     C   
(h) (h)

j ij ij
j(a) (h) (a) (h)

ij ij ij ij

c  - w R - w
 <  < 

w  - w w  - w
α  

11. -R < wij(a) < cj < wij(h) < +R   C     I   
(h) (h)
ij j ij

j(a) (h) (a) (h)
ij ij ij ij

R - w c  - w
 <  < 

w  - w w  - w
α  

12. -R < wij(a) < cj < wij(h) < +R   I     C   
(h) (h)

j ij ij
j(a) (h) (a) (h)

ij ij ij ij

c  - w -R - w
 <  < 

w  - w w  - w
α  

________________________________________________________________________ 
 
1 “C” is correctly classified; “I” is incorrectly classified. 
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Xi
(h+1) = Xi

(h) + α(Xi
(a) - Xi

(h) )                                      (3.11) 

Projected onto the jth normal vector, becomes: 

wij
(h+1) = wij

(h) + α(wij
(a) - wij

(h) )                                    (3.12) 

For a single roll call, it is easy to solve for α (see Table 3.1) 

For case 2, α must be chosen so that the projection of 

Xi
(h+1) , wij

(h+1) , is in the region (-R, cj).  Solving for α: 

 -R = wij
(h) + α(wij

(a) - wij
(h) ) so that 

 

(h)
ij

j(a) (h)
ij ij

-R - w
 < α  

w  - w  

cj = wij
(h) + α(wij

(a) - wij
(h) ) so that  

(h)
j ij

j (a) (h)
ij ij

c  - w
α  <   

w  - w  

 
 
 


