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B Appendix: Omitted Details of Some Derivations

B.1 Derivation of Derivatives in (26):

For simplicity of notation, define:
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Differentiating with respect to 7 yields:
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It follows that
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Differentiating with respect to p yields:
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B.2 Derivation of Derivatives in (27):

/same steps as in (B7)/

Let
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Finally,
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B.3 Calculations in Proving Lemma 3

e Part 1: DG (2¥)
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Differentiating As we get:
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Combining terms we get that

9Gs (=

9

04y (%) | B2 (=) | 90k (")

of

_ /;G /ei*h(e)da—f* VGP <;’: 9p) dep+/:c (9G,p*)d9(;‘|

of of

+(f"+p" -0 l/f*c h(@g,p*)d&g}

g " ) *
= /7{: {‘/QP h<0)d0p+(p*_C>h‘(9G7p*>}d9G—f*/ h(/]{*,ep) %dep

P2

= /9 {/ hp (0pl0c) dOp + (p* — ¢) hp (p* |9G)}hc(9c;)d00—7{*/9; p(epj:) WBhe (i)

e

U (171606) + 0" — 9 e (5106 he (6 dt — Lot (3715 Y e ()

8G1( ")

af



and,

8G2 (Z*) 8A2 ( ) + 832 ( ) + 802 (Z*)
dp dp Ip
I )

B /ep/ (0" — ) [/9*h(Qg,p*)d9G+/prh<7J:70P> dQP]

G

+(f*+p*c)[/p* <f* ap)l*cwp]

£*

o s
:/(9 {/ h(e)dep(p*c)h(eg,p*)}deg+f*

G

3

/p* (f* ep) ﬂdep]

- /6 (1= Hp (5°100) ~ (" = 9 e (7106} O) do + 5 [1= 1 (5712 ) | e (£)

0G (=)
dp

0Go (2*)  0Ay(z") 0B (z%) 302( *)
or * or *

or
_ f/ec h(6c,p* d9G+p—chPh< )Wl*dQG]

/96 /GP —(f"+p" —¢ [/p <f* 9P) d9P+/iG (9G,p*)d901
= /f; {/:P (0)dop — (p* —C)h(9G7p*)}d9G—f* l/p (f* 9P> 1*d9P1

— fic{l—Hp(p*“gG) (p* —c)hp (p |90)}hG(9G)d9G_ﬁ [1_HP (p*j:) ho (7{:)]

8G1 (Z*)
or

e Part 2: DS, (2*) = DSy (2"):

Write S2 (2) = D2 (2) + Ea (2) + F5 (2) — K7 where

D (2) = /,{W

T—f = =p
B () = /0 (9p—C)h(0)d0+/f/9 (Op —c)h(0)dO

Fy(z) = /GG/T (m0g +0p — ) h(0)d6.




Thus,
8D2 (Z)
of

8D2 (Z)
dp

0Ds (2)
or

S0,

T—p 9

P =
—/ ih (f,9p> dep—/f m0ch (g, 70 +p—f)deg—/ m0ch (0,7 — f) dic
9p & & ™ TTﬂ?
"r—p (T-p = "lr—p (T-p
— —h ,0p | dOp + m0ch (g, m0c +p— f)dO + —h ,0p | dop
o T T . 0, T T

Zp
T—p

" #bgh (0, 70c +p— f)d6

™

T—f - _ _ T—f - _ _ [Ze]
/ T ph(T p,ap) dep—/ TPy <T p,0p> d0p+/ m0ch (0c, ™ — f)dic
0 m 0 ™ —

™ Y
Yp

Zp ™
Oc
/ W@Gh(og,’rff) dag,

™

* p* * €]
6D27(Z) = 7/ Lh L,Hp depf‘/ ’/T*tgch(og,p*)dec
of 0. ™ O\ T* i

aDg (Z*)
dp
0Ds (2*)

Oc
— = *Och (0g,p™) do
o7 /ﬁ el ( GsDP ) G

=P TF

=0

o

which is the same as in (BS).

Similarly,

OB, ()
of

OB, (2)

8E2 (Z)
or

= T—f -
_ _/% (T—f—c)h(GG,T—f)dGGJr/p (ap_c)h<9p+7rfp,ep>71rd9p
+A;(ch)h(9cﬁf)d9g

T—f _
= / (epc)h<9p—l—fp’gp> ldgp
v m 7r

£
/9G

e
T — 1
f/ (apc)h< Fp,e,;)Wdop
—f

T—f _
(b — o) h(0,p) dbc; — / (0p—c)h ("szp 9P> Lo,
p

- /T(T—f—c)h(eg,T—f)deg—/ T (= f=c)h(be,— f)dbo
QG QG
o
+ 0p — h(T_p,G >1d9
/T_f“’ oh(T=2.0p) Zdo

9

P - 1
/ (9p—c)h(T p,ap) ~dfp,
T—f ™ ™

10



S0,
OB, (%)
of
L _

* - Op *
0 () [T o - anGer) e - [ (epcm(f*,ap) Loy
dp 0 . T T

G

* 5}: *
8E2 (Z ) / (013 . C) h <f;0P) idap,
or p* m* m*

= 0

which is the same as the expressions in (B9).

Finally,
7o
D~ [ (wbo - ) hOar — e
ép _
() _ / (T—p-i-ep—c)h(T p,9p>1dep
dp —f 7T 0
ar _ 7c
| <Tp+epc>h(”’,ep)1dep/ (n0a +7— f — ) h(be,T — f) b,
or —f 7r m »
S0,
OF; (2 fa "
2} ) _ /f (m"0c +p* —c)h(0g,p*) dbc
* gp *
dp p* m* *
e e e B B e LI r

o

which is the same as the expressions in (B10). Since all the components are identical the result

follows.
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