The Programs that created these figures are:

book ch 2 fig 7 final.r

book ch 2 fig 11.r

figure_3 handout 2D geometric 2008.r
book ch_3 fig 8b.r

poole chap03_ fi1g09.doc

book ch_3 fig 10A final.r

book ch 3 fig 10B final.r

book ch_3 figl0C.r

book ch 3 fig 10 OLS projection.r
book ch_3 fi1gl0C projection.r
book ch 3 fi1gl0C on_line.r

book ch 3 fi1igl12B on_line.r

p.14 book ch 3 figl2C on_line.r
p.15-17 book ch 3 figl3 final.r

p.18 poole _chap03_ table0l.doc
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X X X X X X X X X

X X X

Legislator Points Legislator Points Projected

From Figure 3.8 Onto Normal Vector Line
4 Xy, | [-90 -.30] [-.468 -.624 ]
g Xy -50 -.40 -372 -.496
a4 X 40 -.60 -144 -192
a Xu -25 .05 -.066 -.088
o Xe 50 -.20 084 112
a0 Xe | _|-05 .40 174 232
4 X, | |-50 .75 180 .240
g Xe 60 .10 264 352
o Xo 90 .00 324 432
wor X100 .00 .70 336 .448
w X 75 .35 438 584
w X | | .80 .40 | 480 640

Legislator Values on Projection Line: Xi'N; = w;

w, [-.90 -.30] [-.78]
w, -50 -.40 -.62
W, 40 -.60 -.24
W, -25 .05 -11
W, 50 -.20 14
W, = XN, = -05 .40 [6}: 29
W, -50 .75]| .8 30
W, 60 .10 A4
W, 90 .00 54
Wi, .00 .70 .56
W, 75 .35 73
W, | | .80 .40 | .80 ]
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Table 3.1 Twelve Possible Orderings of Legislator and
Cutting Point

Case Ordering Classification Limits of a That Correctly
h a Project x;(™V
(h) (h)
C. - Wi R-w;
1. -R<c <wy® <wy® <+R C C @ om <% S o
Wi - W Wi~ = Wi
2 “-R<c: <w::M < w.:@® <« 4R | 1 R—\N'(Jh) <o < CJ—\NI(Jh)
. j ij ij W(a) _ W(h) j W(a) _ W(h)
ij ij ij ij
R-w® c. -wh
3. -R<c <wiy® <w™M<+R C c & <%
WI] le Wij Wij
4. -R<cj; <wii® < wj;™ < +R 1 [ CJ-—WE’h) <a,; < -R-Wgﬂ
. j ij ij W(a) _ W(h) j W(a) _ W(h)
ij ij ij ij
R-w® c. -wh
5. -R < wj;® < w;® <y <+RC c & m <% o
Wu -Wij Wij -Wij
6. -R<wi®™ < w;;® <c¢c; <+R 1 I CJ—WEJh) <a; < R-—WI(Jh)
- ij ij § W(a) _ W(h) | W(a) _ W(h)
ij ij ij ij
(h) (h)
C. - Wi -R-w:
7. R <wi @ <w® < <H+RC c é) %m SO < G %m
Wu le Wij Wij
8. -R<wii® < w;;jM <c¢c; <+R 1 I R—W'(Jh) <a; < CJ—Wth)
- ij ij § W(a) _ W(h) | W(a) _ W(h)
ij ij ij ij
R-w® c. -wh
9. -R<w;® < <w® <+ C ! w4 g w
Wi - W Wij" - Wi
10. -R < w;;™ < ¢; < wj;® < +R 1 C CJ-—WEJh) <a; < R-—WI(Jh)
. ij § ij W(a) _ W(h) j W(a) _ W(h)
ij ij ij ij
R-w® c. -wh
11- _R < Wij(a) < Cj < Wij(h) < +R C I @ U(h—) <(XJ < _(Ja) |J(h)
Wi - W Wi~ = Wi
12. -R < w;;® < ¢; < wj;™M < +R 1 C CJ—WEJh) <aq; < ﬂ
- ij i ij w® - i w@ oyt
ij ij ij ij

L «C” is correctly classified; “I” is incorrectly classified.
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X = X + (@ - X{™) (3.11)
Projected onto the " normal vector, becomes:
wi ™ = wy® + owi® - wy ™) (3.12)

For a single roll call, it is easy to solve for a (see Table 3.1)
For case 2, o must be chosen so that the projection of
XD wy ™D s in the region (-R, ¢;). Solving for a:

-R= Wij(h) + OL(Wij(a) - Wij(h) ) so that

()
-R-wij <
W?-w? j

Cj= Wij(h) + OL(Wij(a) - Wij(h) ) so that

¢, -w®
a. j ij
J \N?-WN?
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