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Problem 1, Bishop, Chapter 7, Problem 7.4 & 7.5, Page 357

Margin: = = wl,
Jo,

At optimum L(w,b,a) =q(a)

optimum L(w ,b",a") = %v_v*T W

& 1

optimum g(a’) = > a, - > w'w
n=1
*T * N * l *
>W w=>a===2q()
n=1 ,O
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L(wb,a) = 2w w— Y adt, W ¢(x,) +b) -1}

o

N
st. > at, =0, >0;n=12,.,N
=1

N
At optimum, primal = dual = ) a; -

n=1
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Problem 2, Problem 7.19, pp. 358.

p(tly) =c(Y) -] o(y) =[L+exp(-y)] " = y(x) =w' ¢(x)

Inp(w|t", X")=Inp(t" |w, X")+In p(w) +const.

p(w) = N(0, A™); A= Diag(e,)...Information Matrix needs to be learned

" |w ") = [ To ") 1oy )

v, [t a(y")+@-t)Ind-o(y") |
_ (tn [1_0-(yn):| - (l—t”)O'(yn))Q(Xn)
=(t"=o(y"))$(x")

N
Inp(w|t", X")=>"2" Ina(y”)+(1—z”)In(l—a(y”)Z—%v_vTAv_Hconst.

n=1 - V
negative cross entropy

v, Inpw[t", X" ) =0 ¢t" ") -Aav=w = A0 (" ") = AT (" — (D))

Viinpw|t", X")==(®'D @+ A)= H = (@' D, @+ A); D, =diag[f"(1-{")]
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Problem 2, Problem 7.19, pp. 358.

pt" [ X", A) = [ p@t" |w, X" p(w[X", A)dw
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~ p(EN |V_V*1KN)p(V_V* | A,LN)(ZE)MIZ(CDT D:CD-I—A)_UZ

M
Inp" | X", A) =%In(27r)—%ln|(CI)TDZCD+A)|—%V_V*TAV_V*+%ZIn a.
i=1

*2

N N
Olnpt X )_ 1 W _losie-05=(@Dd+n)
@ai 20 2 2 )

(@)=0= ™ =711y =1-a%, ()

i ii
W.

*2
=>1l-aw —o2.
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m Problem 3, Bishop, Problem 6.22, pp. 322
t =y(X,)+e, =Y, +&,
p(t, |y,) =N(y,.07)
y(X) =w' g(x) =¢" (X)w; p(w) = N(0,521)
XN :(DNV—V:XN - N(Q’GVZ\/(DN(DNT)
ty=y, ten=>t= N@©Q,c:®,®," +5°1,)=N(0,C,)

{
IN+L - |:;N i| - N (QlCN+L)

=L

C K
CN+L:|:K’;|' L:|;K:GVZ\I(I)NCD-II:;L:O-VZ\ICI)LCDLT+G§|L
f, =K'CJt;Z, =L-K'C/K

- T~-1; . _ T~-1
Foracomponentj, t,;, =k;Ct ;2 =L; —k;Ck;
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Problem 4, Bishop, Problem 12.2, page 599
J=trU"SU)+tr(H(I,_, -U"U)
UisaD x(D-M) matrix=[u,U,,..,Uy_, J;H =H" is (D-M)x(D-M) symmetric matrix

N . . D-M
V,J=25U-2UH =0= Su;= ) h,u,vi=12,..,(D-M)
j=1

h. =4 where A is an eigen value satisfies the necessary condition.

FromH =HU'U =U"sU

LetS=VAV' = H=UVAV'U

u. =V, fori=1,2,..,.D-M and the orthogonality of U and V will make H = Apy
See lecture notes for a more general proof.
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Problem 5, Murphy, Problem 12.6, page 417
This problem comes from the following idea of Fisher's LDA

Hyi :\’—\’Tﬁi;gi2 = W' Z,w;i=12

W (g =)~ )W WIS w

J(w) =

V_VT (7[121 + ”222)\’_\/ V_VT Sy W
v 3o QWS W(SW)— 2w S;w(S, W) _
* (W'S,, W)’
i
= SgW= _TSBV_VSWV_V
W S, W
T
:>Sv_vlSBV_V= V_VTSBV_VV_VZAV_V
W S, W

w is an eigen vector of S;'S; with maximum eigen value =

=
w
s

kL L

W
Why maximum? because any other eigen value will reduce J.
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Problem 6, Murphy, Problem 12.8, page 418
0.6
04(63.275)
0.4
6(113.16) .
SeMH5%)
05( 97.657
or ]
ual 09(140.39)
_ 02(27.737) |
o 3(39.934)
©1(26.583)
_0'-%.45 -ol.4 -0.I35 -ol.3 -o.lzs -0.2

1,3,2.
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« The angles are [26.5830 39.9344 27.7366 140.3943 97.6569 119.5270
119.4842 113.1596 63.2745], so the top 3 closest matches are documents
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Problem 7
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Problem 7

Response of Output Element 1 for Time-Series 1

! *  Training Targets
+  Training Outputs
*  Validation Targets

MLP

< +  Validation Outputs
o *  Test Targets :
© +  Test Outputs
; Errors
g Response
et
=
o " ;
— 0
= - o G
o Ry
.
5 1 1 1 1 1 1 1 1 1

Error

1000 2000 3000 4000 5000 6000 7000 8000 9000

Time
Hesults
& Target Values MSE R
I} Training: 7000 9.77812e-1 4.52310e-1
0 Validation: 1500 9.80923e-1 4,14389%e-1
" Testing: 1500 9.63141e-1 4.41403e-1
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Problem 7

Response of Output Element 1 for Time-Series 1

5 T

Training Targets
+  Training Outputs
Validation Targets
+  Validation Outputs
Test Targets
+  Test Outputs
Errors
Response

LMS
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Output and Target

Error

Results

& Target Values MSE R
' Training: 7000 1.17477e-0 1.50068e-1
W validation: 1500 1.24034e-0 1.51571e-1
" | Testing: 1500 1.21404e-0 1.34426e-1
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