G-network Models to Support Planning for Disaster
Relief Distribution

Supplementary Material
Product Form Proof For Full Batch Transfer For State Group Si

We prove the product form result by substitution, and using the definitions
of ¢;,\; and \;. The balance equations in Equation 5 take the form given
in Equation 1 for the states in Sj.
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Assuming the product form result holds for all states in S;, these balance
equations reduce to Equation 2 below.
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We simplify the balance equations (Equation 2) by substituting Equation 3
obtained from Equation ??. Then, we use Equation 3 and the definition of
A; given by Equation 77 to obtain Equation 4.
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Next, we insert definitions for A" and \; (Equations ?? and ??) into the left
hand side (LHS) terms, and D(i) and d(i) on the right hand side (RHS), to
obtain Equation 5.
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Next, we use the definition of ¢; (from Equation ??) to rewrite \;” on both
the LHS and the RHS. We also interchange ¢ and j in the 5th term, using the
fact that both 7 and j are in the set {1,2,..., N}. Then the balance equation
(Equation 5) can be written as Equation 6.
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Combining common terms, we get Equation 7. Further simplification results
in Equation 8.
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It can be seen that the equation holds for balance networks where ¢; =

q;, ¥(i,j) € N given that Y ¢(i,j) = 1. This completes the proof for state
J
subset 5].

Product Form Proof For Full Batch Transfer For State Group So

Recall that state group S is defined as Sy = {ki (%), ..., ki(t), ..., k;(t), ..., kn(t) }
ki(t) < s, for at least one i and k;(t) # 0 Vi 4,5 € {1,2,.., N}. The proof
below considers the case where k;(t) <'s, Vi. The proof where k;(t) < s for
some but not all 7 is a combination of the proof for this special case and the
proof for states in 5.



Proof. For the states in S; the balance equations given by Equation 5 take the
N
form given in 9 following the substitution of product form p(k) = [] p(k:)

where p(k;) = (1 — Qz)(Qfl)
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We simplify the balance equations by using Equations 10 and obtain the
balance equations given by 11.
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Next we insert the definition for A\]" given by ?? on both the LHS and the RHS
while inserting the definitions of D(i) and d(i) to the RHS. yields Equation
12.
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Next we use the definition of ¢; in Equation ?? to rewrite A] on both the
LHS and the RHS. Then the balance equations can be written as Equation
13.
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Rearranging the terms we get Equation 14 where it can be seen that the

6



equation holds for balance networks where ¢; = ¢;, V(4,j) € N given that
> qi,j) =1Vie N.
J
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This proves the product form result for states in Ss.

Product Form Proof for Full Batch Departure For State Group Ss

Recall that state group S5 is defined as S5 = {k1(t), ..., ki(t), ..., k;(t), ... kn ()}
k;(t) = 0, for at least one i, i € {1,2,.., N}. The proof below considers the
case where k;(t) = 0, Vi. The proof where k;(t) = 0 for some but not all
is a combination of the proof for this special case and the proof for states in

Sl and SQ.

Proof. For the states in S3 the balance equations given by Equation 5 take
the form given in Equation 15 following the substitution of product form

(k) = TTplk) whete p(0) = (1 - a)(at)
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Next we insert the definition for ] given by ?? on the LHS terms and insert
the definitions of D(i) and d(i) to the RHS terms yielding Equation 16.
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Next we use the definition of ¢; in Equation ?? to rewrite \;” on the LHS
and the RHS. Then the balance equations can be written as Equation 17.
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Rearranging the terms we get Equation 18 where it can be seen that the
equation holds for balance networks where ¢; = ¢;, V(4,j) € N given that

S qli,j) =1Vi € N.
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This proves the product form result for states in Sj. m



%9 %0 | %0 | %0 | €60 | ST0 | 6528 | 1¥SC | ¥6°0 | ST'0 | 6528 | 1¥'GC | @ S (440}
%6 % | %0 | %0 | 070 | 9T°0 | L0°2% | €6°GC | ©¢'0 | 9T°0 | ¥0°'L% | 966 | € e 15D
%G %0 | %0 | %0 | 8T°0 | 6T°0 | L£°9% | €979z | 61°0 | 61°0 | L&'9C | €99 | © e 02D
%0 %0 | %0 | %0 | 9¢0 | ¢T0|926c | ¥.°€c | 980 | €10 | 92765 | #L'€c | 1 8 61°d
%0 %0 | %0 | %0 | G20 | ¥T°0 | 10°8C | 66F¢ | 60 | ¥T°0 | 10'8¢ | 66F¢ | 1T 9 8T'g
%0 %0 | %0 | %0 | 6T°0 | 8T°0 | €992 | 8¢9z | 6T°0 | 8T°0 | ¢9°9¢ | 8¢9z | 1 id L1'g
%0 %0 | %0 | %0 | ¥1°0 | S0 | L0°ST | €6°2¢ | ¥1°0 | G20 | L0'ST | €672 | 1 e 91'q
%G1 %IT | %T | %T | LT°0 | 020 | 86G¢ | ¢0°L% | 020 | 8T°0 | SL°GT | S&'L5 | 8 T cr'v
%V1 %6 | %0 | %0 | LT0 | 0670 | 86°S% | 0L | 6T°0 | 8T°0 | 8865 | ST'LG | 9 ! V'V
%01 %G | %0 | %0 | 9T°0 | 160 | GL°ST | S&'LC | 8T°0 | 060 | ¢L'Se | 8T'Le | ¥ I e1'v
%€ %0 | %0 | %0 | ¥1°0 | S50 | 967¢ | ¥0'8¢ | ST'0 | S50 | 967G | ¥0'ST | & T 19¢0=¢ | TI'V
%L %0 | %0 | %0 | 9T°0 | 0670 | 68°C¢¢ | TT°LZ | 8T°0 | 05°0 | 6863 | TT°LC | © ¢ 1D
%aT %y | %0 | %0 | ST°0 | 6’0 | L¥'ST | €928 | LT°0 | €60 | ¥%°GC | 9928 | € e 01D
%9 %0 | %0 | %0 | €1°0 | 8¢°0 | 95°F¢ | ¥¥'8¢ | ¥1°0 | 8¢°0 | 9S°¥¢ | #9'8¢ | ¢ e 6D
%0 %0 | %0 | %0 | €20 | ST0| 95,8 | ¥9Sc | €60 | STO | 9SLs | ¥9'ST | 1 8 8'q
%0 %0 | %0 | %0 | L1°0 | 6T°0 | ¢2°9¢ | 8.°9¢ | LT°0 | 61°0 | ¢2'9¢ | 8L°9¢ | 1 9 L'dq
%0 %0 | %0 | %0 | ¥T0 | 280 | €L%C | L&'SC | ¥T°0 | L0 | €L%C | L&SG | 1 id 9'd
%0 %0 | %0 | %0 | T1°0 | 8%7°0 | L0'€C | €6°6G | TT°0 | 870 | L0'€C | €6'6C | T e ¢'g
%G %ST | %T | %T | ¥1°0 | 280 | 0L%¢ | 06°8C | ST°0 | ¥¢°0 | ¥¥¥¢ | 998 | 8 T 7'V
%0¢ %IT | %T | %0 | €10 | 820 | 95°F¢ | #¥'8¢ | LT0 | G20 | €7'F¢ | LS8C | 9 T &'V
%ET %G | %0 | %0 | €10 | ¢€0 | 0T'FC | 06'8¢ | ST'O | T€0 | LOFG | €68 | ¥ T o'V
%¥ %0 | %0 | %0 | TT°0 | 050 | ¢0°€% | 86°6C | ¢T°0 | 0S°0 | CO'€C | 86'6C | ¢ I | 90=¢ 'V
M M | *HL | "HL| M | "M | *HL | "HL | ™M | "M | HL | '"HL | g | X}

A&mv @M@agwommm Hoeﬂm @pﬂ~0mﬂ< ﬁﬁwwm M.HO\KSQZLU ﬁﬁm@ﬁ Qﬂmﬂo >OM.H®H>H wwﬁ@dﬂﬁxf Q OZ @mdo

INOT[/SWIOIA €G :I9Jsuel], yojeq [N I0] SISy juswLadXs T o[qe],




%95°G | %00°0 | %000 | %00°0 | 8T°0 | €T°0 | T0'9C | 66'€C | 61°0 | €T°0 | TO'9Z | 66'€C | T € &40)
%E9'8 | %00°€ | %BITO0 | %IT0 | 9T°0 | #PT°0 | €V'9C | LS'¥C | 8T°0 | P1°0 | T¥'SC | 69FC | € (4 12D
%ESV | %000 | %000 | %00°0 | ST°0 | ST'O | 98°FC | ¥1'GC | 9T°0 | ST°0 | 98°%VC | V1'SC | © (4 02D
%000 | %0070 | %000 | %00°0 | €60 | 0T'0 | 09°2¢ | OV'Gc | €2°0 | OT°0 | 09°L¢ | 0¥'CC ! 8 61'd
%000 | %00°0 | %000 | %00°0 | 6T°0 | ¢T°0 | L¥'9¢ | €9°€C | 61°0 | CT°0 | LV'9C | €9°€C ! 9 81T'd
%000 | %00°0 | %000 | %00°0 | ST°0 | ST'O | ST°9T | 98'F¢ | ST'0 | ST°0 | ST'SC | 98'VC 1 ¥ L1'd
%00°0 | %000 | %00°0 | %00°0 | €T°0 | 6T°0 | L9°€C | €€°9C | €1°0 | 6T°0 | L9°€C | €£€°9C 1 4 91'd

%ET %6 %l %l €10 | 9T°0 | OT'¥¢ | 06°GC | ST'0 | ST'0 | €6°€C | 80'9C | 8 ! ST’V
%OETT | %6LL | %IV'0 | %EV'0 | ¥1°0 | LT°0 | L&'WC | €L°GC | 9T°0 | 9T°0 | 9T'¥C | ¥8'SGC | 9 ! VL'V
%66'8 | %ccV | %ET0 | %cl'0 | €T°0 | LZT°0 | 9T'FC | ¥8°GC | ST'0 | LT0 | €T'FC | LRSC | ¥ ! eI’y
%I8C | %000 | %000 | %00°0 | €10 | 61°0 | ¥S'€C | 97'9¢ | €1°0 | 6T°0 | #S'€C | 99'9C | I |9¢0=¢ cr'y
%¥89 | %000 | %000 | %00°0 | ¥T°0 | LZT°0 | OF'FC | 09°6C | ST'O | LT°0 | OF'¥C | 09°SC | @ € 1’0
WLTTT | %EEE | %10 | %IT0 | €10 | 8T°0 | 06'€C | 0T'9¢ | ST°0 | 8T°0 | 88°€C | ¢1°9C | € 4 0T'D
%096 | %000 | %000 | %00°0 | ¢1°0 | T¢'0 | PT°€C | 98°9C | €1°0 | 1E°0 | PT'€C | 98°9C | C 4 6D
%00°0 | %000 | %00°0 | %00°0 | 8T°0 | €T°0 | 90'9¢ | ¥6°€C | 81'0 | €T°0 | 90°9¢ | ¥6°€C 1 8 8'd
%000 | %000 | %00°0 | %00°0 | ST'0 | 9T°0 | 64%¢ | 16°9C | ST'0 | 9T°0 | 6L°F¢ | 1C'SC 1 9 L'd
%000 | %00°0 | %000 | %00°0 | ¢1°0 | 02’0 | LE'E€C | €9'9¢ | €1'0 | 0¢'0 | LE'EC | €9°9C ! ¥ 9'd
%000 | %T10°0 | %00°0 | %00°0 | OT°0 | 0€°0 | 6L°T¢ | 1&6'8¢ | 0T°0 | 00 | 6L°1¢C | TC'8C ! (4 ¢'d
%I8°0C | %eTTl | %LOT | %680 | TT°0 | ¢¢'0 | 06'G6¢ | 0T°LC | ST°0 | 0G°0 | 99°CC | V€L | 8 ! V'V
%98 LT | %G86 | %950 | %L¥0 | T1°0 | ¢¢'0 | 98°CC | ¥1'LC | #1°0 | 00 | #L'CC | 9¢°LC | 9 ! eV
%CC'TT | %96V | V10 | %eT'0 | TT°0 | ¥¢'0 | L9°CC | €V°LC | €1°0 | €C°0 | #9°CC | 9Vl | ¥ ! TV
%1G€ | %300 | %000 | %00°0 | OT'0 | 0€°0 | 0L°TE | 0€'8C | OT'0 | 0€°0 | 0L'TC | 0£'8C | ! 90=4¢ 'V

‘M M °H.L "HL | "M | ™M | °HL | "HL | M | M | ‘Hr | 'HL | g | X

(977) o8e U019 10115 9INOSY INSY YI0MIDN-5) HNSOY Urey) AONIBIA so[qerrep d ON 9se)

INOT[/SWIOIA ()G :I9JsuRL], yojeq [N I0] SISy juswLadXs g o[qe],

10



%S %0 | %0 | %0 | €10 | 110 | 1€%C | 69¢¢ | #1°0 | 110 | 1€%C | 69Cc | © S (440}
%8 % | %0 | %0 | 10| 210 | 89€C | ¢€€e | €10 | 110 | 99€Z | ¥€€c | ¢ e 15D
%V %0 | %0 | %0 | TT°0 | ¢1°0 | 9¢°€C | ¥2°€¢ | ¢1°0 | ¢1°0 | 93°€C | ¥.°€C | © e 02D
%0 %0 | %0 | %0 | LT°0 | 60°0 | ¥6°GC | 90°'T¢ | LT°0 | 60°0 | ¥6°GC | 901G | T 8 61°d
%0 %0 | %0 | %0 | ¥T°0 | OT°0 | ¥8%C | 9T°¢¢ | ¥1°0 | OT'0 | ¥8F%C | 9T¢c | T 9 8T'g
%0 %0 | %0 | %0 | 210|210 | 09¢€c | 0Fee | 210 | 2170 | 09°€C | 0V €T | 1T id L1'g
%0 %0 | %0 | %0 | 010 | #1°0 | €¢°CC | LL¥%C | 01°0 | ¥1°0 | €¢°CC | LL¥C | T e 91'q
%01 %L | %T | %T | 010 | ¥1°0 | €8¢ | L9FC | ¢1°0 | €1°0 | 03°GC | 087G | 8 T cr'v
%01 %9 | %0 | %0 | 0T°0| €10 | 9%ac | ¥S¥¢ | ¢1°0 | €1°0 | 8€°CC | ¢9¥¢ | 9 ! V'V
%8 % | %0 | %0 | TT°0 | €170 | 876 | ¢S¥¢ | 110 | €1°0 | §¥'ee | SS¥¢ | ¥ I e1'v
%E %0 | %0 | %0 | 010 | ¥#1°0 | L0GC | €6%C | 0T°0 | #1°0 | L0°GC | €6F7C | © T |9¢0=¢| aI'v
%9 %0 | %0 | %0 | TT°0 | €1°0 | 6L°C¢ | Te¥C | ¢1°0 | €1°0 | 6L°CC | 1e¥C | ¢ ¢ 1D
%0T %e | %0 | %0 | 0T0 | ¥1°0 | T6°GC | 6L%C | 1170 | €1°0 | 8T°CC | ¢8F¢ | € e 01D
%G %0 | %0 | %0 | 0T°0 | ST°0 | ¥9°1¢ | 9€°G% | 0T°0 | ST'0 | ¥9°1C | 9¢°6C | ¢ e 6D
%0 %0 | %0 | %0 | €10 | TT°0 | ¥¥¥C | 950 | €1°0 | 1T°0 | ¥%%C | 9500 | T 8 8'q
%0 %0 | %0 | %0 | T1°0 | 2170 | GZ'€C | L€ | 11°0 | ¢1°0 | GT'€C | GL€T | 1 9 L'dq
%0 %0 | %0 | %0 | 0T°0 | %10 | €61 | 206 | OT°0 | #1°0 | €61 | L0S | T id 9'd
%0 %0 | %0 | %0 | 6070 | 8T°0 | 97°0Z | ¥S9¢ | 60°0 | 8T°0 | 97°0C | ¥5°9¢ | T e ¢'g
%91 %6 | %T | %T | 600 | L1°0| 960z | 092 | T1°0 | ST°0 | 82°0Z | ¢59% | 8 T 7'V
%G1 %8 | %T | %0 | 600 | L1°0 | ¥0°T¢ | 9662 | T1°0 | ST°0 | €60 | L0092 | 9 T &'V
%0T %V | %0 | %0 | 6070 | LT'0 | ¥6°0 | 90°9¢ | 0T°0 | 9T°0 | 06°0¢ | 0T°9% | ¥ T o'V
%¢& %0 | %0 | %0 | 600 | 6T°0 | €02 | L9°9Z | 60°0 | 6T°0 | €€°0C | L99Z | @ I | 90=¢ 'V
M M | *HL | '"HL | M | "M | *HL | "HL | ™M | "M | ¢HL | '"HL | g | X}

A&mv @M@agwommm Hoeﬂm @pﬂ~0mﬂ< ﬁﬁwwm M.HO\KSQZLU ﬁﬁm@ﬁ Qﬂmﬂo >OM.H®H>H wwﬁ@dﬂﬁxf Q OZ @mdo

INOT/SWIOIA Lf :I9Jsuel], yojeq [N I0] SISy juswLadXs ¢ o[qe],

11



%S %0 | %0 | %0 | T1°0 | 600 | 69%c | T€T¢ | TT°0 | 600 | 69CC | 1€1¢ | ¢ S (440}
%L %% | %0 | %0 | 010|010 | €0%c | 61 | T1°0 | 0T°0 | 00GZ | 00Cg | € e 15D
%V %0 | %0 | %0 | 01°0 | 010 | cLT1c | 8¢cc | 01°0 | 010 | ¢L°1C | 8¢C¢ | ¢ e 02D
%0 %0 | %0 | %0 | €170 | 80°0 | 65°FC | 1261 | €1°0 | 80°0 | 68FC | 16T | T 8 61°d
%0 %0 | %0 | %0 | IT°0 | 60°0 | S¢'€C | G2°0¢ | TT°0 | 60°0 | S¢'€C | €L°0C | T 9 8T'g
%0 %0 | %0 | %0 | 01T°0| 010|012z | 0612|010 |010|01CC| 0612 | T id L1'g
%0 %0 | %0 | %0 | 600 | TT°0 | T8°0Z | 61°€Z | 60°0 | TT°0 | 180C | 61°€C | T e 91'q
%8 %S | %0 | %0 | 60°0 | ¢1°0 | 90z | S€€c | 0T°0 | TT°0 | L5°0C | €7'€c | 8 T cr'v
%8 %S | %0 | %0 | 600 | TT°0 | 180z | 6T°€¢ | 0OT°0 | TT°0 | €L°0Z | S5€c | 9 ! V'V
%L %e | %0 | %0 | 600 | TT°0 | 06°0¢ | 0T°€Z | OT'0 | TT°0 | L8°0C | €T€C | ¥ I e1'v
%% %0 | %0 | %0 | 600 | ¢1°0 | 9°0Z | 8€€C | 60°0 | GT°0 | ©9°0C | 8€'€C | ¢ T 19¢0=¢ | TI'V
%9 %0 | %0 | %0 | 60°0 | 1170 | G&'1¢ | G2°¢¢ | 01°0 | 11T°0 | €T'1¢ | SLCC | € ¢ 1D
%6 %e | %0 | %0 | 600 | ¢T°0 | ©9°0Z | 8€€Z | 0T°0 | TT°0 | 65°0C | 1¥'€C | € e 01D
%G %0 | %0 | %0 | 80°0 | 210 | 61°0C | 18€C | 60°0 | ¢1°0 | 61°0C | I18°€C | € e 6D
%0 %0 | %0 | %0 | TT°0 | 60°0 | 88°¢¢ | ¢T'T¢ | 11°0 | 60°0 | 88°¢¢ | ¢T'1G | T 8 8'q
%0 %0 | %0 | %0 | 0T°0 | 0T°0 | LL°1C | €2°¢% | 01T°0 | OT°0 | LL°1C | €2¢g | 1 9 L'd
%0 %0 | %0 | %0 | 60°0 | 10| €50C | LF€c | 60°0 | ¢1°0 | €5°0C | ¥ € | T id 9'd
%0 %0 | %0 | %0 | 800 | ¥1°0 | ST'6T | S8%C | 80°0 | #1°0 | ST6T | S8FC | T e ¢'g
%G1 %L | %T | %T | 80°0 | #1°0 | L&61 | €L%¢ | 60°0 | €170 | €161 | L8F%¢ | 8 T 7'V
%1 %9 | %0 | %0 | 80°0 | ¥1°0 | 0F'61 | 09%¢ | 60°0 | €170 | 1€61 | 69F¢ | 9 T &'V
%6 %Y | %0 | %0 | 80°0 | €T°0 | TF'6T | 65FC | 60°0 | €T°0 | 8€'6T | ¢9FC | ¥ T o'V
%¢& %0 | %0 | %0 | 800 | ¥1°0 | 66'8T | 10°SZ | 80°0 | ¥T°0 | 66'ST | T0'GZ | @ I | 90=¢ 'V
M M | *HL | '"HL | M | "M | *HL | "HL | ™M | "M | ¢HL | '"HL | g | X}

A&mv @M@agwommm Hoeﬂm @pﬂ~0mﬂ< ﬁﬁwwm M.HO\KSQZLU ﬁﬁm@ﬁ Qﬂmﬂo >OM.H®H>H wwﬁ@dﬂﬁxf Q OZ @mdo

INOT[/SWIOIA Ff :I9Jsuel], yojeq [N I0] s)NseY juswLadXs :f o[qe],

12



%9 %0 | %0 | %0 | €20 | ST0 | 65 | TFGE | #¢°0 | GT0 | 6S°LC | T¥Se | € S (440}
%01 %0 | %0 | %0 | 180|910 | 92°LC | ¥L°6¢ | €¢°0 | 910 | 92°LC | ¥LST | € e 15D
%G %0 | %0 | %0 | 8T°0 | 61°0 | &9z | €992 | 61°0 | 61°0 | L£9Z | €99z | ¢ e 02D
%0 %0 | %0 | %0 | 9¢0 | ¢1°0 | 9¢°6C | ¥2°€C | 9¢°0 | ¢T°0 | 9¢°6C | ¥2°€¢ | T 8 61°d
%0 %0 | %0 | %0 | Sz0 | ¥1°0 | T0SC | 667 | G20 | ¥1°0 | T0°SC | 66FC | T 9 8T'g
%0 %0 | %0 | %0 | 61°0 | ST°0 | €979z | 8€°9Z | 61°0 | ST°0 | €99z | 8¢9z | T id L1'g
%0 %0 | %0 | %0 | ¥T°0 | S2°0 | L0°GC | €6°L% | ¥1°0 | G20 | L0°GC | €628 | T e 91'q
%I1G %0 | %0 | %0 | 020 | L1°0 | 88°9Z | €1°9¢ | G20 | LT'0 | 88°9Z | ¢1'9¢ | 8 T cr'v
%LI %0 | %0 | %0 | 8T°0 | 8T°0 | 959z | ¥¥'92 | ¢&'0 | 810 | 959z | ¥¥#'9¢ | 9 ! V'V
%IT %0 | %0 | %0 | L1°0 | 020 | 667G | T0°LZ | 61°0 | 0270 | 66°SC | 102 | ¥ I e1'v
%¢€ %0 | %0 | %0 | ¥T°0 | S0 | 967¢ | ¥0°8G | ST°0 | S'0 | 96FC | ¥0'8C | © T 19¢0=¢ | TI'V
%L %0 | %0 | %0 | 91°0 | 020 | 686z | TT°2¢ | ST°0 | 02°0 | 68°G6Z | 1128 | € ¢ 1D
%a1 %0 | %0 | %0 | 9T°0 | ¢&'0 | €9°6C | L&, | ST°0 | 650 | €9°GC | L&L8 | € e 01D
%9 %0 | %0 | %0 | €170 | 8¢°0 | 9S¥C | ¥¥'SC | ¥1°0 | 8¢°0 | 9SFC | ¥¥'8C | ¢ e 6D
%0 %0 | %0 | %0 | €20 | ST°0 | 95°LC | ¥¥°SC | €¢°0 | ST'0 | 99°LC | ¥%°GC | T 8 8'q
%0 %0 | %0 | %0 | LT°0 | 61°0 | €292 | 82°9¢ | L1°0 | 61°0 | €29z | 829 | T 9 L'dq
%0 %0 | %0 | %0 | ¥T°0 | L&0 | €L%C | L68¢ | #1°0 | L&0 | €4%C | LeSe | 1 id 9'd
%0 %T | %0 | %0 | IT°0 | 8%°0 | L0°€C | €66 | TT°0 | 8%'0 | L0°€C | €665 | T e ¢'g
%8¢ %0 | %0 | %0 | ST°0|ac0 | 066Gz | 052g | 160 | 620 | 0562 | 0528 | 8 T 7'V
%8G %0 | %0 | %0 | ¥T°0 | S&'0 | ¥0°SC | 96°LC | 8T°0 | S&'0 | ¥0'SC | 962G | 9 T &'V
%V1 %0 | %0 | %0 | €170 | 1€°0 | 8¢¥E | ¢L'8C | GT°0 | 1€°0 | 8¢¥C | ¢L'8C | ¥ T o'V
%T %T | %0 | %0 | TT°0 | 050 | G0°€Z | 86°6C | Z1°0 | 6F°0 | TO'EC | 86'6C | © I | 90=¢ 'V
M M | *HL | '"HL | M | "M | *HL | "HL | ™M | "M | ¢HL | '"HL | g | X}

A&mv @M@agwommm Hoeﬂm @pﬂ~0mﬂ< ﬁﬁwwm M.HO\KSQZLU ﬁﬁm@ﬁ Qﬂmﬂo >OM.H®H>H wwﬁ@dﬂﬁxf Q OZ @mdo

INOT/SWIIOTA €C :I9JSURI], Uojeq [eljred Iof synsoy juowrtiadxy :G o[qe],

13



%99°S | %00°0 | %000 | %00°0 | 810 | €T°0 | T0'9¢ | 66'€C | 61°0 | €T°0 | TO'9C | 66'€C | C € &40)
%SE6 | %000 | %000 | %00°0 | LT°0 | #1°0 | €9°9¢ | S€'FC | 61°0 | ¥1°0 | 99°9C | SE€FC | € (4 12D
%EST | %00°0 | %000 | %00°0 | ST°0 | ST°0 | 98'%¢C | #P1°GC | 9T°0 | ST°0 | 98°¥C | V1'GC | © (4 02D
%000 | %00°0 | %000 | %00°0 | €20 | OT'0 | 09°Lg | 0¥'¢C | €¢°0 | OT°0 | 09°LC | OV'CC ! 8 61'd
%000 | %00°0 | %000 | %00°0 | 6T°0 | GT°0 | L¥'9C | €9°€C | 6T°0 | CT°0 | LV'9C | €9°€T ! 9 81T'd
%000 | %00°0 | %000 | %00°0 | ST°0 | ST'0 | ST'SC | S8FC | ST'0 | ST'0 | ST'ST | S8'¥C 1 i L1'd
%000 | %00°0 | %000 | %000 | €T°0 | 6T°0 | L9°€C | €€°9¢ | €T°0 | 6T°0 | L9'EC | €€°9C 1 4 91'd
%61 %0 %0 %0 | ¥1°0 | #1°0 | 0°9¢ | S6'FC | 8T°0 | ¥1'0 | S0°SC | 96°'F¢ | 8 ! ST’V
%9L°ST | %00°0 | %00°0 | %000 | ST°0 | ST°0 | 68F¢ | TT°G¢ | 8T°0 | §T°0 | 68'F¢ | IT'9C | 9 ! VL'V
%ST°0T | %00°0 | %000 | %000 | #¥1°0 | LT°0 | €¥'¥C | 8G°SC | 9T°0 | LT°0 | &¥'¥C | 89'GC | ¥ ! eI’y
%I8C | %000 | %000 | %00°0 | €1°0 | 61°0 | ¥S°€C | 9¥'9¢ | €1°0 | 61°0 | #S'€C | 9V'9C | © I |9¢0=¢ cr'y
%¥89 | %000 | %000 | %0070 | ¥PT°0 | LT°0 | OF'¥C | 09°GC | ST°0 | LT°0 | OF'¥C | 09°SC | @ € 1’0
%ILTT | %00°0 | %000 | %000 | €T°0 | 8T°'0 | 60'FC | T6°S¢ | ST°0 | 8T'0 | 60FC | 16'GC | € 4 0T'D
%096 | %00°0 | %000 | %0070 | €1°0 | T¢'0 | P1°€C | 98°9C | €T°0 | 10 | #P1°€C | 98°9C | C 4 6D
%000 | %00°0 | %000 | %000 | 8T°0 | €T°0 | 90°9¢ | ¥6'€C | 8T°0 | €T°0 | 90'9¢ | ¥6'€C 1 8 8'd
%000 | %00°0 | %000 | %000 | ST°0 | 9T°0 | 6L%¢ | TE°S9C | ST'0 | 9T°0 | 64'7¢C | 18°SC 1 9 L'd
%000 | %00°0 | %000 | %00°0 | €1°0 | 0¢'0 | LE'€C | €9°9¢ | ¢T°0 | 0C'0 | LE'ET | €9°9C ! ¥ 9'd
%000 | %10°0 | %000 | %00°0 | OT°0 | 0€°0 | 6L°1¢ | T&'8C | 0T°0 | 0€°0 | 641 | TG'8C ! (4 ¢'d
%8S°9¢C | %00°0 | %00°0 | %000 | €T°0 | 6T°0 | 8L'€C | 6¢'9¢ | LT°0 | 61°0 | 8L'€C | ¢G'9C | 8 ! V'V
%€9°0C | %00°0 | %000 | %000 | ¢T°0 | 0G0 | ¢V'€C | 89°9¢ | ST°0 | 0¢'0 | GV'€C | 8G9 | 9 ! eV
%ITET | %00°0 | %000 | %000 | TT°0 | €6°0 | 64°CC | T¢'LT | €1°0 | €C°0 | 6L°CC | 1T°LC | ¥ ! TV
%IGE | %c0'0 | %000 | %00°0 | OT°0 | 0£°0 | 0L°TE | 0€'8C | OT'0 | 0€°0 | 0L'TC | O£ | ! 90=4¢ 'V
‘M N °H.L "HL | "M | ™M | °HL | "HL | M | M | ‘Hr | 'HL | g | X
(977) o8eyuadIoJ 10115 9IN[OSqY INSY YI0MIDN-5) HNSOY Urey) AONIBIA so[qerrep d ON 9se)

INOT/SWIOTA ()G :I0JSURI], Uojeq [eljred Iof synsoy juowrriadxy :9 o[qe],

14



%S %0 | %0 | %0 | €10 | 110 | 1€%C | 69¢¢ | #1°0 | 110 | 1€%C | 69Cc | © S o'V
%6 %0 | %0 | %0 | gl'0| 110 | 16°€C | 60€c | #1°0 | 1170 | 16°€2 | 60°€c | € e 15’V
%V %0 | %0 | %0 | TT°0 | ¢1°0 | 9¢°€C | ¥2°€¢ | ¢1°0 | ¢1°0 | 93°€C | ¥.°€C | © e 02’V
%0 %0 | %0 | %0 | LT°0 | 60°0 | ¥6°GC | 90°'T¢ | LT°0 | 60°0 | ¥6°GC | 901G | T 8 61V
%0 %0 | %0 | %0 | ¥T°0 | OT°0 | ¥8%C | 9T°¢¢ | ¥1°0 | OT'0 | ¥8F%C | 9T¢c | T 9 8TV
%0 %0 | %0 | %0 | 210|210 | 09¢€c | 0Fee | 210 | 2170 | 09°€C | 0V €T | 1T id LTV
%0 %0 | %0 | %0 | 010 | #1°0 | €¢°CC | LL¥%C | 01°0 | ¥1°0 | €¢°CC | LL¥C | T e 91V
%LT %0 | %0 | %0 | IT°0 | ¢1°0 | 8G'€C | €L'€C | ¥1°0 | ¢1°0 | 8C'EC | ¢L'€C | 8 T cr'v
%V %0 | %0 | %0 | T1°0 | 10| TT°€C | 68°€¢ | €170 | ¢1°0 | TT°€C | 68°€c | 9 ! V'V
%6 %0 | %0 | %0 | TT°0 | €170 | LLGC | €e¥¢ | ¢1°0 | €1°0 | LLGC | €e¥C | ¥ I e1'v
%E %0 | %0 | %0 | 010 | ¥#1°0 | L0GC | €6%C | 0T°0 | #1°0 | L0°GC | €6F7C | © T |9¢0=¢| aI'v
%9 %0 | %0 | %0 | TT°0 | €1°0 | 6L°C¢ | Te¥C | ¢1°0 | €1°0 | 6L°CC | 1e¥C | ¢ ¢ 1D
%IT %0 | %0 | %0 | 0T°0 | €1°0 | ¢¥'ac | 8S¥C | ¢1°0 | €1°0 | ¢F'ac | 8S¥e | € e 01D
%G %0 | %0 | %0 | 0T°0 | ST°0 | ¥9°1¢ | 9€°G% | 0T°0 | ST'0 | ¥9°1C | 9¢°6C | ¢ e 6D
%0 %0 | %0 | %0 | €10 | TT°0 | ¥¥¥C | 950 | €1°0 | 1T°0 | ¥%%C | 9500 | T 8 8'q
%0 %0 | %0 | %0 | T1°0 | 2170 | GZ'€C | L€ | 11°0 | ¢1°0 | GT'€C | GL€T | 1 9 L'dq
%0 %0 | %0 | %0 | 0T°0 | %10 | €61 | 206 | OT°0 | #1°0 | €61 | L0S | T id 9'd
%0 %0 | %0 | %0 | 6070 | 8T°0 | 97°0Z | ¥S9¢ | 60°0 | 8T°0 | 97°0C | ¥5°9¢ | T e ¢'g
%8G %0 | %0 | %0 | 010 | %10 | 1671 | 606¢ | €1°0 | #1°0 | 161 | 60°GC | 8 T 7'V
%81 %0 | %0 | %0 | 010 |ST0|297T¢C | €862 | ¢1°0 | ST°0 | L9°1C | €862 | 9 T &'V
%a1 %0 | %0 | %0 | 60°0 | 9170 | 02'T¢ | 08°6Z | OT°0 | 9T°0 | 021 | 08°6C | ¥ T o'V
%¢& %0 | %0 | %0 | 600 | 6T°0 | €02 | L9°9Z | 60°0 | 6T°0 | €€°0C | L99Z | @ I | 90=¢ 'V
M M | *HL | '"HL | M | "M | *HL | "HL | ™M | "M | ¢HL | '"HL | g | X}

A&mv @M@agwommm Hoeﬂm @pﬂ~0mﬂ< ﬁﬁwwm M.HO\KSQZLU ﬁﬁm@ﬁ Qﬂmﬂo >OM.H®H>H wwﬁ@dﬂﬁxf Q OZ @mdo

INOT/SWIOIA JFy :I9JSURI], Uojeq [eljred Iof synsoy juowatiadxy :) o[qe],

15



%S %0 | %0 | %0 | T1°0 | 600 | 69%c | T€T¢ | TT°0 | 600 | 69CC | 1€1¢ | ¢ S (440}
%8 %0 | %0 | %0 | 010|010 | 22ac | €41 | 110|010 | L2ac | L1 | € e 15D
%V %0 | %0 | %0 | 01°0 | 010 | cLT1c | 8¢cc | 01°0 | 010 | ¢L°1C | 8¢C¢ | ¢ e 02D
%0 %0 | %0 | %0 | €170 | 80°0 | 65°FC | 1261 | €1°0 | 80°0 | 68FC | 16T | T 8 61°d
%0 %0 | %0 | %0 | IT°0 | 60°0 | S¢'€C | G2°0¢ | TT°0 | 60°0 | S¢'€C | €L°0C | T 9 8T'g
%0 %0 | %0 | %0 | 01T°0| 010|012z | 0612|010 |010|01CC| 0612 | T id L1'g
%0 %0 | %0 | %0 | 600 | TT°0 | T8°0Z | 61°€Z | 60°0 | TT°0 | 180C | 61°€C | T e 91'q
%V %0 | %0 | %0 | 010|010 | 25Tc | €7 | TT°0 | 010 | LS°T1C | €7 | 8 T cr'v
%1 %0 | %0 | %0 | 600 | 110 | S¥'1c | S5¢g | T1°0 | 110 | S¥'1c | S5 | 9 ! V'V
%8 %0 | %0 | %0 | 600 | T1T°0 | 02'T¢ | 08¢ | OT°0 | T1°0 | 021 | 08°¢C | ¥ I e1'v
%% %0 | %0 | %0 | 600 | ¢1°0 | 9°0Z | 8€€C | 60°0 | GT°0 | ©9°0C | 8€'€C | ¢ T 19¢0=¢ | TI'V
%9 %0 | %0 | %0 | 60°0 | 1170 | G&'1¢ | G2°¢¢ | 01°0 | 11T°0 | €T'1¢ | SLCC | € ¢ 1D
%0T %0 | %0 | %0 | 60°0 | 1170 | 680z | ST'€Z | OT°0 | TT°0 | 68°0C | ST'¢€C | ¢ é 01D
%G %0 | %0 | %0 | 80°0 | 210 | 61°0C | 18€C | 60°0 | ¢1°0 | 61°0C | I18°€C | € e 6D
%0 %0 | %0 | %0 | TT°0 | 60°0 | 88°¢¢ | ¢T'T¢ | 11°0 | 60°0 | 88°¢¢ | ¢T'1G | T 8 8'q
%0 %0 | %0 | %0 | 0T°0 | 0T°0 | LL°1C | €2°¢% | 01T°0 | OT°0 | LL°1C | €2¢g | 1 9 L'd
%0 %0 | %0 | %0 | 60°0 | 10| €50C | LF€c | 60°0 | ¢1°0 | €5°0C | ¥ € | T id 9'd
%0 %0 | %0 | %0 | 800 | ¥1°0 | ST'6T | S8%C | 80°0 | #1°0 | ST6T | S8FC | T e ¢'g
%61 %0 | %0 | %0 | 80°0 | ¢1°0 | @20z | 8L°€¢ | T1°0 | ¢1°0 | @20z | 8L°€¢ | 8 T 7'V
%91 %0 | %0 | %0 | 80°0 | ¢1°0 | S0°0Z | S6°€¢ | OT°0 | ¢1°0 | S0°0Z | S6€c | 9 T &'V
%0T %0 | %0 | %0 | 80°0 | €T°0 | TL6T | 62%¢ | 60°0 | €T°0 | TL6T | 62FC | ¥ T o'V
%¢& %0 | %0 | %0 | 800 | ¥1°0 | 66'8T | 10°SZ | 80°0 | ¥T°0 | 66'ST | T0'GZ | @ I | 90=¢ 'V
M M | *HL | '"HL | M | "M | *HL | "HL | ™M | "M | ¢HL | '"HL | g | X}

A&mv @M@agwommm Hoeﬂm @pﬂ~0mﬂ< ﬁﬁwwm M.HO\KEQZLU ﬁﬁm@ﬁ Qﬂmﬂo >OM.H®H>H wwﬁ@dﬂﬁ\/ Q OZ @mdo

INOY /SWIOIA Ff :I9JSURL], Uojeq [ellIed I0J s}Nsey JuswLiodxy :Q o[qe],

16



Table 9: Change in Victim Needs (Tarpaulin to Cash): Results

Experiment | RC | Item | Utilization | Effective Arrivals | TH L w
1 1 B 0.850 50.44 50.44 | 5.57 | 0.11
2 T1 0.832 16.73 15.89 | 7.05 | 0.44
3 T2 0.832 16.73 15.89 | 7.05 | 0.44
4 T3 0.832 16.73 15.89 | 7.05 | 0.44
5 C 0.786 50.55 50.55 | 3.67 | 0.07
2 1 B 0.850 50.44 50.44 | 5.57 | 0.11
2 T1 0.807 16.73 1541 | 7.05 | 0.45
3 T2 0.807 16.73 15.41 | 7.05 | 0.45
4 T3 0.807 16.73 1541 | 7.05 | 0.45
5 C 0.808 51.97 51.97 | 4.21 | 0.08
3 1 B 0.850 50.44 50.44 | 5.57 | 0.11
2 T1 0.796 16.73 15.20 | 7.05 | 0.46
3 T2 0.796 16.73 15.20 | 7.05 | 0.46
4 T3 0.796 16.73 15.20 | 7.05 | 0.46
5 C 0.818 52.60 52.60 | 4.49 | 0.085
4 1 B 0.850 50.44 50.44 | 5.57 | 0.11
2 T1 0.793 16.73 15.14 | 7.05 | 0.46
3 T2 0.793 16.73 15.14 | 7.05 | 0.46
4 T3 0.793 16.73 15.14 | 7.05 | 0.46
5 C 0.821 52.80 52.80 | 4.59 | 0.087
5 1 B 0.850 50.44 50.44 | 5.57 | 0.11
2 T1 0.792 16.73 15.12 | 7.05 | 0.46
3 T2 0.792 16.73 15.12 | 7.05 | 0.46
4 T3 0.792 16.73 15.12 | 7.05 | 0.46
5 C 0.821 52.81 52.81 | 4.59 | 0.087
6 1 B 0.850 50.44 50.44 | 5.57 | 0.11
2 T1 0.757 16.73 14.45 | 7.05 | 0.48
3 T2 0.757 16.73 14.45 | 7.05 | 0.48
4 T3 0.757 16.73 14.45 | 7.05 | 0.48
5 C 0.853 54.87 54.87 | 5.81 | 0.10
7 1 B 0.850 50.44 50.44 | 5.57 | 0.11
2 T1 0.724 16.73 13.82 | 7.05 | 0.51
3 T2 0.724 16.73 13.82 | 7.05 | 0.51
4 T3 0.724 16.73 13.82 | 7.05 | 0.51
5 C 0.882 56.75 56.75 | 7.51 | 0.13
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Table 10: Victim Jockeying: Results

Experiment | RC | Utilization | Effective Arrivals TH L w
1 B 0.85 50.44 50.44 5.57 0.11
T1 0.84 16.73 15.89 7.36 0.46
T2 0.97 18.40 18.40 | 30.64 | 1.67
T3 0.84 16.73 15.89 7.36 0.46
C 0.75 48.06 48.06 2.96 0.06
2 B 0.85 50.44 50.44 5.57 0.11
T1 0.81 16.73 15.41 7.36 0.48
T2 1.02* 19.36* N/A N/A | N/A
T3 0.81 16.73 15.41 7.36 0.48
C 0.75 48.06 48.06 2.96 0.06
3 B 0.85 50.44 50.44 5.57 0.11
T1 0.80 16.73 15.19 7.36 0.48
T2 1.04* 19.79* N/A N/A | N/A
T3 0.80 16.73 15.19 7.36 0.48
C 0.75 48.06 48.06 2.96 0.06
4 B 0.85 50.44 50.44 5.57 0.11
T1 0.80 16.73 15.13 7.36 0.49
T2 1.05* 19.91* N/A N/A | N/A
T3 0.80 16.73 15.13 7.36 0.49
C 0.75 48.06 48.06 2.96 0.06
5 B 0.85 50.44 50.44 5.57 0.11
T1 0.76 16.73 14.42 7.36 0.51
T2 1.12% 21.34%* N/A N/A | N/A
T3 0.76 16.73 14.42 7.36 0.51
C 0.75 48.06 48.06 2.96 0.06
6 B 0.85 50.44 50.44 5.57 0.11
T1 0.75 16.73 14.21 7.36 0.52
T2 1.14* 21.75% N/A N/A | N/A
T3 0.75 16.73 14.21 7.36 0.52
C 0.75 48.06 48.06 2.96 0.06
7 B 0.85 50.44 50.44 5.57 0.11
T1 0.76 16.73 14.45 7.36 0.51
T2 1.12% 21.29% N/A N/A | N/A
T3 0.76 16.73 14.45 7.36 0.51
C 0.75 48.06 48.06 2.96 0.06
8 B 0.85 50.44 50.44 5.57 0.11
T1 0.72 16.73 13.64 7.36 0.54
T2 1.21* 22.91%* N/A N/A | N/A
T3 0.72 16.73 13.64 7.36 0.54
C 0.75 48.06 48.06 2.96 0.06
9 B 0.85 50.44 50.44 5.57 0.11
T1 0.71 16.73 13.50 7.36 0.55
T2 1.22% 23.18% N/A N/A | N/A
T3 0.71 16.73 13.50 7.36 0.55
C 0.75 48.06 48.06 2.96 0.06
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