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ABSTRACT

Based on socio-economic data of Guam, the amount of future waste is projected in each scenar-
io that assumes different population increase of residents and tourists . Future population is re-
projected to fit actual population in past years. To consider the economic ripple effect, input-output
table of Guam is developed and used. Composition of household solid waste is set by referring the
result of questionnaire survey which was conducted under the research collaboration with Universi-
ty of Guam. Under the calculation condition that is annual 5% population increase and 1.5 times
tourist expenditure of 2007 at 2020, the amount of solid waste in 2020 was 1,158,295ton, that is al-
most twice of that in 2007. Finally strategy for appropriate future solid waste management was ar-
gued.
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INTRODUCTION

Island countries in Pacific Ocean are emphasizing that the tourism industry makes use of the natural
resources. Generally, increase of tourists triggers and increase in food and commodity consumed
by tourists during their stay. As a result, it invokes an increase of the import of these goods. The
import of attractive products have changed the islander's consumption style from 'economic' to
'wasteful', and have led importing more from oversea. In consequence, the solid waste generated
after using goods has been accumulated for long time without treatment, and it became one of the
causes of environmental pollution and landscape damage. It is important to establish a sustainable

sound material-recycle society in the island having small space, and as the starting point, it is neces-
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sary to grasp quality and quantity of solid waste generated from present time until target year in fu-
ture by considering economic growth and change in resident’s lifestyle of the island. In this study,
industrial input-output tables are developed based on economic data of Guam. Several future sce-
narios of population increase and of increase of both number and expenditure of tourists are de-
signed. Using the input-output data, the future final consumptions of the household and the gov-
ernment are calculated under the scenarios. Moreover, using the result of questionnaire survey on
household waste, the statistic data of household's consumption expenditure of the island country,
and our calculated future household consumption, the future amount of household waste discarded
are projected. The future discard of industrial and business waste is projected by multiplying future
domestic product with future waste generation factor. Finally, proper solid waste management in
Guam is argued.

MATERIALS AND METHODS

1. Preparation of base data
1.1 Input —output table

Since there is no available industrial input-output data, in this study, the input-output table is
developed using economic statistic data. Since many economic data has a base of 2007, all econom-
ic data used in this study was transformed to a real value of 2005 by using GDP deflator. The char-
acteristic in our input-output table is to have the column of tourism consumption like the final con-
sumptions of household and government. Intermediate input and demand are calculated based on
both the money supplied to the industry and the share of sales (local residents, visiting tourists,
trade, construction firms, government, and others). The obtained input-output table of Guam is
shown on Table 1.

Table 1. Input-Output Table of Guam

2007(2005=100) (10008)
Intermediate demand Exvonditore Final Domand Total suppl Import Domestic
- - Xpenciur - Export Total PRly mpo Production
Trade Construction Others Total Private Government Tourist
| Agriculture Forestry Fish 3 0 1,967 1,970 872 0 0 21,649] 22,520] 24,490 18,641 5.849
3431 1,144] 0 4,575) 424,048 198,788 0 0 622,836 627,411 503,102 124,309
24570 59,157 9,703 93430 22221 149,615 625 6.857 179,319 272,749 166,596 106,153
30,302 168,286 60,605 259,193 56,750 787,785 542 0 845077 1,104,270) 178,583 925,687
532,978 270,175 266,102f 1,069,255) 1,287,685, 404,029 708,191 57,067 2,456,972 3,526,227, 1,125 259 2,400,968
Transportation and Communication 73,207 53452 62,143 188,802 170,531 98076 45302 483,683 797592 986,393 347628 638,766
Others 101,970 170611 220 308I 492.888] 849,020 694,165 180915 207,293 1,931,392 2424281 635018 1,789,263
Intermediate input 766,461 722,824 620827 2,110,112 2,811,127 2,332458| 935575 776,549 6,855,709 8,965,821 2.974.827' 5,990,994
Value added 1250353 202,863 2425 7&2' 3,879,000
Domestic Production 2,016,813 925,687 3046612 5989112

1.2 Scenarios of population and the number of tourists

The scenarios of population, number of tourists and consumption by tourist are determined
considering their future behavior. As for population data, population data in US Bureau of the Cen-
sus was cited, but the prediction curve was modified to fit the actual population data because the
curve did not fit the actual population well at 2000 and 2010.

226



Estimate of Population(Guam)
(people)
210,000
=[J.S. Bureau of the Census
200,000 essfiess Adjusted Value
2  Real Data

190,000

180,000

170,000

160,000 e il

Figure 1. Population Growth Curve of Guam

1.3 Development of feature scenarios

Future private consumption (consumption by household) is calculated by multiplying predicted
population by consumption expenditure per capita in 2007, under an assumption of constant con-
sumption expenditure per capita.

The scenario conditions for the number of tourists are (1)5% increase, @constant, 3)5% de-
crease, which are compared with the number of tourists in 2007. On the other hand, scenario condi-
tions of the tourist’s consumption are (D1.5 times in 2020, @constant, (3)0.5 times in 2020, which
are compared with tourist’s consumption in 2007. Totally, the combination of those conditions re-
sult in 9 scenarios that are shown in Table 3.

Table 2. 9 Scenarios Composed of

3 Tourists Number Conditions and 3 Tourist’s Expenditure Conditions

1.Increase 2 Fixed{£0)|  d.Decrease
i1.5tirein 2020) (0.5time in 2020)
“ncrease (5%each) 11 2 -3
23Fixed 21 212 2:3
Decrease (S%eacn) 31 32 3.3

As for the government expenditure, since the government income changes according to both
household income and industrial yield, it is assumed that the increment in the tax paid by taxes pay-
ers (household and tourists) becomes the increment of government expenditure. The tourist has to
pay indirect tax when to buy goods or services. That rate is 12% according to the Guam Visitor Bu-
reau. On the other hand, the tax by household includes both the indirect tax and the direct tax for

household income; hence it is difficult to calculate the household tax. Because the difference be-
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tween the whole tax and the indirect tax is the direct tax, in this study, household's tax per capita is
regarded as the household's direct tax divided by population. The average household tax per capita
is estimated as $8,364/capita/year.

2. Analysis of economic ripple effect

As shown in Fig 2, the analysis of economic ripple effect means calculation of how much a
change in demand to an industry affects the demand to each industry. Concretely, the change in
consumption expenditure of household, tourists, and government when either population or the
number of tourists increases is calculated, after that, change in intermediate input and production in
each sector is also calculated.

Increase of final demand

Direct effect

1st order ripple effect

2nd order ripple effect

High order ripple effect

Figure 2 Processes in Calculation of Economic Ripple Effect

As for the future domestic product, the summation of the base production in 2007 and the in-
crement production caused by both the first order ripple effect and the second order ripple effect is
estimated as future domestic production. As for the future household expenditure, increment in la-
bor income by the 1st ripple effect and increment in household consumption by the second ripple
effect are calculated first, and then they are added to the summation of the base household con-
sumption in 2007.

3. Prediction of future solid waste discards

3.1 Questionnaire survey for household waste in Guam

In relation to this study, we have collected information of solid waste discard in Guam through
questionnaire survey with University of Guam. The recovery ratio of the questionnaire was high at
51% (distribution of questionnaire 623, collection of response 320). As a result of analyzing the

responses, the share of recyclable waste in household waste in Guam is shown in Figure 3. Per-
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centage of food (29.3%) and garden waste (22.1%) is greater followed by the percentage of paper
(26%), including cardboard and newspaper.

Recyclable Waste (weight%)
S Guam state

1.8% Cans:tin = Food
T 16%, Plabag

i 15% Other
i 23%

& Yardwaste
2 Cardboard

Pla-bottle__
21% N
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Figure 3. The share of recyclable waste in household waste

3.2 Generation coefficient of household waste

In the next step, the waste amount for each category is calculated from the household consump-
tion expenditure where, for each consumption category, the weights of the waste components (par-
ticularly those generated from the consumption item) are reported by Kyoto City local authority.
Using this data as well as the surveyed amount of each waste component of Guam and the estimated
household expenditure of Guam by each consumption category, waste generation coefficient per $1
expenditure is calculated. In prediction stage, future waste generation is obtained by multiplying

the waste generation coefficient by the projected future household expenditure.

RESULTS AND DISCUSSION

1. Projection result of discharge amount of solid waste in Guam

The amount of discharged solid waste in Guam is 615,143t in 2007. The trend of discarded sol-
id waste of the period from 2007 until 2020 is estimated scenario by scenario and shown in Fig. 4.
Moreover, total amount of discarded waste estimated scenario by scenario, is shown in Fig. 5.

The results of the amount of solid waste in 2020 in each scenario show that for scenario (D-1,
the solid waste discards in 2020 is 1,158,295ton (twice of that in 2007). For scenarios @-2 and 3-3,
the discarded waste are 814,189t and 657,279, respectively.

Finally, Fig. 6 shows the component of the waste where the percentages of kitchen waste and

paper waste are 35% and 37%, respectively.
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Figure 4. Projection of solid waste discharge in Guam by scenario.
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Figure 5. Solid waste discharge in Guam at 2020, by scenario
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Figure 6. Composition of general waste in Guam

2. Discussion
From the characteristics of waste discards in Guam, waste reduction countermeasures are dis-

cussed (in Fig. 7)
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Figure 7. Strategy of solid waste management for Guam

The following 4 countermeasures could generate about 15% reduction of waste generation in 2020.

1) Reduction of organic waste by 15%

Most of kitchen waste is generated from households or from hotel and restaurant of tourism sec-
tor. One of the effective reduction methods in Guam having no incinerator is composting. Since
many households in Guam grow plants in large gardens, and the island has large green areas, the

produced compost could be use for growing the garden plants and maintaining the green area.

2) Reduction of paper waste by 15%

Due to many office works and retail works in Guam, large amount of paper waste is discarded,
in addition, it is supposed that paper packaging and wrapping for imported goods occupies a large
part of paper waste. Paper separation at source, segregated collection and selling to overseas places
is a good reduction way. In Guam, except cardboard, papers are not separated and recycled. Even

recycling only newspaper and magazines is effective to reduce the waste.

3) Reduction of plastic waste by 20%

The major plastic waste discarded in Guam are PET bottles and plastic bags. Though the
weight-base percentage of plastic component is not so high, many plastic products were found in
landfill site. Hence, it is thought that the separate recollection of PET bottles and prevention of
plastic bag discards by taking my bag to the shop are inevitable.

4) Reduction of cans and glass bottles by 20%
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The waste of metal and glass corresponds to a small portion of the whole waste, similar to the case
of plastic waste. However, in order to prevent accumulation of the waste in the landfill, waste re-

duction, recycling, and selling to the oversea should be promoted.

CONCLUSIONS AND PERSPECTIVES

In this research, first of all, input and output table of Guam state was developed so that to grasp
economic situation. By calculating economic ripple effect in future by using the IO table, genera-
tion of household waste, industrial waste and business waste are projected from the present until
2020. As for a future study, collecting actual industrial and business waste and evaluating the accu-
racy of the model should be conducted, and solid waste management should be established by con-

sidering the results of estimation and evaluation of waste transport and the cost.

232



uolielauasd a1sem JO uonewIIsy

@

|[Spow pJedsip aisem pjoyasnoy uoliesedald pue
J10)0B} B)SEM SSBUISNG PUE [BLIISNPU| JO UOIR|ND[ED

@

01IBUSDS Yoea 4O uolssnaJad Jlwouodd
pue uordwnsuod pjoyasnoy aininy jo uolejndjed

giy

SISIINO} puUE SPjOYasnoy JUSWUISAOGS Ul
SOLIBUSIS 34N3Ny JO UoleIRdDId

@

3|ge3 indinp-induj jo uonesedald

Moy} Apnis

e

pue ‘puewap |euly ‘uoissnaIad JJWOU0I3 aininy Aq pajdaye
UOI1BIDUIS DISEM |BLIISNPU| PUE BISEM P|OYISNOH 4O JUNOWE 3y} 31eWIlS]

'$3514n0} pue uolle|ndod Jo aJn}puadxa pue Jaquinu Jo sadueyd ay}

Aq pue ‘puewap |eul} ‘UoISSN2Jad 3IWOUOII 4NINY 3Y}

9]1eW11S9 ‘B1EpP JIWOUO0ID S,Weno uo paseq a|gel indino-indul padojansp Suisn
asodin

d
,%.nau

o
#

/ Juawadeuew
215em ajowodd 01 auniny pue Ajpualind pajessuad alsem Jo Junowe ayy
pue 31sem Jo sadA} ayl pueisiapun 03 pue sadueyd 3|A1sayl| pue Juswdolansp
21WOU0I3 O SIsAjeue aaIsuayasdwod ayew 03 Juerodwi S| M ‘aJ0)249Y ]

‘SulanioenueWw 3)3M| 3Y) 01 ANp peoige

woJj spood Jawnsuod Jo syunowe 3d.e| jo 1odwi ayl Aq os|e 1ng ‘Adisnpul

1514n03 3Y3 Agq pasned Ajuo jou ‘swajgosd snoLas awod3q sey uollelauas

91SEM JO 9SE3IOU| pUE UOIHSOdWOI 1SEM U] 98UBYD ‘SpUE|S| J141oed U]
ounoJaguoe

g

9sodund pue punou3dyoeg

33

ue|d Yyd4easay pue uoisnpuo) ‘6
uolssnasig '8

3Nsay L

uollew11s3 a1Sem o) POYISIA ‘9
uolssnaiad dlwouody g
014euUddS

9|gel 1ndinQo-induj ¢

moly Apnmis 'z

9sodind pue punoidyoeg ‘T

$1U21U02 JO 3|gel

]800 PRUILBYOA
Wen 1o AYSIsAlLn

eiemilng [SeNe] pue 03 13
ASIBAIUN BUIRARND

9|qel ndinQ pue induj| 3uisn Aq weno jo
yimoJdo uoieindod pue wsunoj

AQ pa1034J3 UOIIBISUIL) 31SBAN PI|OS UO SISAjeuy

v
N

2




6107 9107 €107 0T0Z £00T
— 00002L'7
0000947
*
(£ooz)endes uad ainyip 000°008'C

LZLLL

;b.\\o\\t\&\\\ ¢ ooz
000°088'C

—_

000°026'T

344:1%:x4

000°096'C

(wenp)sjuapisay jo ainypuadx3

(s000T)

810 ST0Z 10T 600T 900 €007 000T
000°0ST

] 000'09T
85€'65T i\\ 508'vST
6'e9t \\Q\o\i 000'01
sl oo
000'06T

eleq|eay ¥
anjep paisnipy -«
SNSUB) 3} JO NEBUNG °S ) swums.

000007

000012
(a100ad)

(wenp)uonejndod jo arewnnsy

(uone|ndod)olieuans

OIFIVER]S

34

(puewaq [eul4) — (UO1}INPOI D11SAWOQ SSOID) s

dnoug Alpowwo) Aq Hodx3 Jo Junowy:  ejep PodX3 WeND g

SD1ISI18IS 19NPOId INSBWOQ SSOID:  OTOT J00( JedA [EDIISIIRIS WEND s

SJ2WO0ISN JO SSBD pue SSauUISNg 4O puly Ad sa|es:

Sealy PUe[s| 0 SNSU3) JIWOU03 200z / Nheaing snsus) s’y

SJUSUO0D pue elep pasM -

2116865 [e199v0¢

0006.8T  [S8C52hT

1755968 [o0C3689 _ [oveail
CA A
N T UORRDTULOY pue UoRerof e
77wet_ [ewere |waie | Sy 00 oPEL
(39505 oz [uosrs - m A T L T VORI
51901 e [oicen HE ew | oo e i m:taj
oc 7T [N ) o CETCTTI ECTT T o [} TEe o ey RoI0o A
ves LA o o s e I 0 B RS0 e a.By
I oL ESTCTINS EUET TGN D] JE0L Sl | UoRINASUOY | eper]
apsauwoq vt | fns o SRR ST puewap jepawusiu|
TS0

3]qel indinQ indu|

9|qe1 indinQ Indu|

2




610Z 9107 €10C 010z L00Z 6102 910 €10Z 010z L00Z
000°000°7| 000°000°Z|
8SY'ZEET 8SP'ZEE'T L
S 0000067 00000t
s
000°008°7| 000°008°Z|
.
P 000°00Z°€| 000°002°€|
£V9°08Y'E %&?@%&%@ o 80E°S9L°E
2 L = 000009
0ZE'9ELE 1 >y 0000098
I\\\\\ EOs 000'000°7] - 0000007
eeede Do 82559y \\.\ -
000°00v] P 000°00tv|
($000T) 000'008'Y]
($o00T)
(©) 011eURDSUBWILIANAOD 40 dINYpuSdx] (@01LURDS : JUBWUIBAOD J0 dunYpuadx3
610C 910T €10T 010T £00T
& & & 000000 y
g’ d
000°008'C _____uomeindod  _ (eaded sad Juswhed xe],)
(sunoy, £q xe)—(xe], [e30)
| 000°009'€
wo'LTy eyden/s popg - ended Jad JuswAed xe) .
00000t
q#.mowe\..:\x\\.
g 000'00Z's (35500218Isul [eqoj9
POS'EEY’S
0000009 9477 : 91eYy JUSdWAeR Xe] .
($oo0t)

(DOMEUBIS : JUBWIUIBAOD JO dnjpuadx3

(3uswuianoH)olieuads

eyicies sad usuiAeg xej % uone|ndod Jo Juswaldu| &

JuBWARG XB| SIUBPISAY JO JUBWIDIOY]

% 9Jnypuadxy &

JuawAed xej 3sNoL

+ =

J0 Juswaiou|

{ 1uswAed xe] syuspisay
10 JUBWIAIIU|

ainiipuadx3 Ao
10 JuBWBIOU|

ETTV otV S—

JUIPISIY WOLJ JUSWABA XBL b
1SUNOJ WO} JUBWARM XBJ g
1UBPISAY JO BINUPUIAXT g memm
1SHNOL JO AUINUPUIAXT s

(swoouhiuspisay

2UeISISSY
Jlwouody |

JUsWLIBADD

£
H
H
¥
¥
B -

I 1suno|

JUBWUIBA0H JO anUs3AlY @

(3usawuianon)olieuads

35

610Z 9107 €10C 010z L00Z 610T 9107 €107 010z L00Z
; ; o . . . o
000002 SBIISF 000002
000007
SET'ONZ 000°00% 000009
= .

? .MM%«E 000'009 2 ooo'008
T Wiy T@yetie Ml e el e e e e 00000°T
T S g , T SL5'5€6 T i .

o0z é} 000008 || T@mstoun e 000'002'T
¢ 000°00v°T
000000'T 2
SLE"SEE £9E'E0VT 000°009°T
(s000T)
(s000T)
(©o14euRIS:SISINOY JO inYpuadx3 (@01eURIS:IS1INOY 4O dInYpuddx]
610Z 9107 €107 010z L00Z 610C 910T €10Z 010z L00Z 007
. i o . : ; o
000°005 e 000005
thoes i oo00000T|| corses Ly L 00T°£80'T
SL5'SE6 o : 000000°T
000°00S°T! T
s \1 696°0V1°T P o -
O 99T HWH\\ 0000007
Cim 0000057 0000007
000°000°€ L9V IST'T 250100 (T) s
000°005°Z|
(s000T) (a1doad)
(Doueusds : s1s1Noy j0 aanypuadxl (wenp)sis1noy Jo Jaquinu Jo OLIBUIIS

(sislanoj)olieuads

e-® 2-® L-® (yoea%s5) 9se2193a(E)
) z-@ 1-@ paxI4@)
e-® z-® L-D (yoea9%5) aseasou|()

(0zoz Ut 2WNS Q) (0zoz U 2wng'T)
asealdaq'g (0F)paxi4'Z aseasu|’ |

020T Ul SaWI} G°0 03 9seada( : - Oleudds Jeah A1and %G asea103Q : (§) Ol4eUS

(£00T)PaXI4: Z- OLIEURIS (£007) pax14: (@) olieuads

0Z0Z Ul SSwW} G'T 0} 3SeaIU|: | - OlIeUadS

Jedh A1ans %5 aseaudu):(T) oleuds

S3sknNoj 1O JeguinN

(s1s1ano] )olaeuans

v
N

2




\ ejeq asaueder Aq paie|najed si jeyy 3onpoud d1sawoq jo wH/
Jad uoljesauagd a1sem ssaulsng : 103oe) a3 03 uolldnpoud d1rsawop aining ayl Aldiniy

sakordwg * 9akojdwy Jod uonersual ajsem ssauisng

w.ﬁ Jad uonetauogd o1sem ssauisng

ejeq asaueder Aq paie|ndjed si jeyy onpoud d13sawoq Jo $T
Jad uoljesauad a1sem |elIISNpUl : 1010} 3Y3 01 uoilonpoud disawop aininy syl Adiynin

U3AT Jad uonesauas a1sem |elisnpul

$1 49d UoRRISUDS DISEM [BLISNPU|

91SEM SSaulsng pue alSem |eldlsnpui

uoljew13sy
91SeM 10} POYIdIN

36

v
N

i (oueudds Aq aunjipuadxa 4o Juswaidul + w\_Su_ﬁ:waw
| Ipuadxa p|oyasnoH) =

+ £00T Ul 31m1pud: oyasnoy ainin

aJnypuadxs pjoyasnoH pIod 4 i

( @WNsu0d 03 AJIsUIdOI, SUIOIUI JO JUSWAIOUL)
w._su_ﬁcwnxw SWOoJU| JO JuUaWaJdu|

uoiPNpoid disawoq | uol3dNPoId
40 JUBWIAIOU| + | (£00z)uondnpoid onsswioq | = Jnsawoq  adning

"uoIssnoJad J]WOU0d3 puUe puewWap Jayjoue

dd
20npul (§) pue (g) 1e paonpoud awodul Aq pajowoud ainypuadxy 2y djddid puodss

1

109443 9|ddy 1s114(§)

T

10943 03UAR)

1

uews
103295 AlSnpul Y7eS 104 pUBLISP [BUY Ul SBUBYD JO JUNOWE SIS | oy g wo mmmmm_uc_@

SalIIsNpul paje[as o0} uolssnosad
JlWou023 J0 3seaJdul 3Y3 3sned (Z) Aq andul yo aseyaund jo aseanu

(swoour)3onpoud ansawop
ss043 pue syndul a3eIpawWLIS}ul JO JUNOWe dy3 Ul saueyd ay3 s}aye (]

sisAjeuy 10943 108f0id @

uolissnaJad 21WouU093

uolssndJad J1ILouU0I]

2




‘A10891e0 aunyipuadxa yoes Aq pJedsip a1sem yoea Jo d1ed 1y3iam ay3 apInold

E = = E . " . S

S L || | e
(%8°11) (%9°5) | (%veL)
Buiddespn Suiddespy | Buiddeap | Suiddeapy

Ai683785 inupus
yoea Aq aunypuadxa Sistnsa
10 JUnowy Bamng

_m.._oo_>_ pJedsiqg 91sep _o_or_mm:o_.__,

‘915eMm yaes 4o (A10391ed aunjipuadxa)uidiio Jo 91ed JySiIom syl apInosd

-
(%5'51) E eze) | Geven) | D) | popeg) . o

(%2°9) (%0°T) .
%019 %9'SC %8 L. %0°00T,
Supddeipn Buiddeps | Suiddespy | Suiddespn

SOGUIOT ALY CI0A) WD BIEG

{(BISEM PIOYBSNONY JO U

RIGE51ES fupuadi
yoea Aq aunypuadxs Salianita;
1O JUNoWwy e piminy

|9POIA pJedsiq 91Sepn PIOYSSnoH

37

v
N

A10331e0 Yyoes Aq ainypuadxa

144
40 Junowe ay3 a3e|ndjed pue A108a3ed Ag a1ed aunyipuadxa a3 apInoLd

EERIINES
3 uoneanp3‘ale)
|euosiad yijeaH

13 2Nns|a
suonesado ployasnoH

juay paindw|
RIVETV[SYENE
uoneyodsuel)
Jeamjoo4 pue 3uiyio)d
nu
[919g:3006qE 1 9]0Y0d|Y

BYI0
pooy

%0

%S

%0T
%ST
%0¢
%S¢
%0¢€

(900¢ nejed)sainos peoig Aq
24n1puadx3 pjoyasnoH Jo a8ejuadiad

Ri6837e5 ainypuadxa
yoea Aq ainupuadxa S1uapIsal
10 JUnowy aJning

|9POIA pJedsiq 21SeM P|oYasnoH

(4A3) jeray

($/24/8%)
pieasip MSIN

($)a4nyipuadxe
Jo junowy

s)ielN ($) pooy

(puewa@)ainiipusdx3y
aining

|I9POIN pJeasiq 1Sep\ P|OYaSnoH

2




98ejusduad ysiy sa1dnado pood pue saded Y0
uoiysodwo) ¢ a15eM paeA

S1wess)/sselo @

1642°L59 £(€:020¢C -
1681718 2-@)y0z0¢ onseld

! Jsadeq # .
1562°8ST'T T-(brozoe poosm %E

%
uonelauas AIse\ ¢

(wenp)arsem |esauap jo uonisodwo)

e® ® TO €@ @ T £® O TO® L0z

» o
000002
a1sem [easnpul i 000007
000009
d)seMm ssaulsng i

- 000008

21SEM P|OYISNOH #f 000°000°T

000°002'T

000°00%'T
(4h/2)

(wenp)adAy Aq uonesauas aysem (wenn)ozoz u! uonesauasd aysem 1oL

21se/\\ |e101

EEN

38

"935em Aq aunypuadxa spuapisas o ST Jad puedsip
a)sem Y} 21e|ndjed pue elep ASAINS aJleuuolISaND A UOIIeIaUaS d)Sem |10} ay) d1e|ndje)

N e/
DISEM PIBA

JlWela)/sse| &

SIEIDN B

pood (1243

(/3A/Bx)preosip

Wi (aA/3)235BM plOYBSNOH

uonisodwod a1sem Aq ainypusdxs
SjuapIsal Jo ST Jad pJedsip aisep

Pl N
SaniEn)
. iy

.
uoEE AY sanpouBtxe

|SPOIA pJedsiq 21Sep\ PIOYSSNOH

($)INN [9394 pue 033eqo] ‘|oYod|y J0 aIn}puadx] =qx
($)poo4 jo ainyipuadx3 =ex %

o H%6'9 kX)) || -t +(%9'G * eX) (%€ ¥ * eX)

‘91sem Aqg ainjipuadxa Jo Junowe ay) alejndje)

I
Suspisal
nang

Ai033185
yoea Aq ainypuadxs
J0 Junowy

|SPOIA pJedsiq 21Sep\ PIOYSSNOH

BN

v
N

2




‘lIypue| sy
40 9sN 3y} USIOYS 03 ASNED 1 M3} SI SUOISSIWD B3 JOASMOH "YSell Jaylo ay3 yum Suoje
pawie|daJs usaq sey ‘pajesedas 3ulaq Jo pealsul ‘sjelow pue sse|3d Jo ysow ‘Ajjusiin)
wh PAEAA DR ELLE U‘TUUUQT:¢
‘aplsul |esew dluesio
40 uonepes3ap |eaidojoiq sAe|ap 3| ‘Sulieal 1noyym punoy aJe sgeq onseld Auew ‘os|y
‘||lJpUB| Ul pUNOy 2Je SUOLIED pue ‘s9noq ‘sSeq anseld se yons dnise|d Jo Jaquinu ddue|
‘syiodwi Ag syonpoud
40 SuiBexoed aA1sS90xa se yans ‘sjelssrew Suidedped saded jo uonesauad ayy Suisned
sl eyl pue ‘spood Auew Suiuodwi sI weng ‘UoiIppe u| “weno ul apeJ) |1e1ad pue
40OM 921JJ0 JO 10| B aJe 249Y] 9snedaq a1sem Jaded Auew usaq aAey 01 PaJapisuod sy

"AJ)SNPUI WISLINO} B3 Ul PBUIBIUOD SB YONS ‘SJUBINE)SI
pue s|a30y dY3 WO} OS|e pue ‘DWoy ay) wo.j pasieydsip aq 0} palapisuod si |

‘915eM |elaudd Jo }nsalesy A

/) @8ejusduad ysiy Adnaoo Ui ‘e1sem ay3 jo adAy jo ynsasesy 4

g 3B : 0} aseaJoul [|Im 11 0Z0T
5§74 ‘UOIEIDUSS 91SEM [BI0) JO JNSDUBSY A

ul pue ‘/00g Ul paiesauasg sl 91sem Jo i

uoIssnasiq

a8ejuaduad y8iy sa1dnado poo4 pue Jaded
uoiysodwo) ¢ 12410

1081991 £(er0z0¢

ojwessH/sselo

siesow
wieoz | Dozoz | "
uoljesauas ase @ (wenp)aisem ssauisng jo uonisodwo)

6107 9107 €10Z 010z L00T

€® @ T® £© @ 1@ O O O L0t

000°0ZT

000°0%T|
00008 ,

000°09T|
000'00T 00008T|

000°00T

000°0ST

000°07T
000007
000°0vT

000052

000097

000°00€

; 000°087|
(4h/3)

(44/3)

(wenp)ozoz u! a1sem ssauisng (wenp)arsem ssauisng

9]1SeM ssaulsng

39

a8ejuaosad
Y381y sa1dnaoo e1240x3 pue ‘ajqqny ‘a8pn|s
uopisodwo) ¢

10270y £(£)0c0¢

8NQ pUe00S %\

B1910X3 [BWIIUY

|qqny =
1015095 | T@r0z0T > poont
15eL'se8 T-(1):0c0t aspnis

%1
(wenp)arsem
|elasnpuj jo uonisodwo)

8YELTY L00C

uonesauas Alse @

agejuadsad
Y31y sa1dndoo a1seM pies pue ‘poo Uaded Y103
uonysodwo) ¢ 31SeM PieA

S1wess)/ssel0

SIeIOIN B

10769y ; (wenp)sisem

UoneIaUSs A1Se @ ployasnoy jo uonisodwo)

onseld #

Jaded

pooym

® ® 10 t0© @ 1@ O O O L0 6107 9107 €107 otoz £00T
F S S S S . ) - . - . 000052
000°00T 000°0S€
e
..... 000°00V| 000055
. 000005 000059
M%HNMW 000°0SL
000008 000058
Wi | poe it

(wenp)ozoz u! a1sem |elasnpuy (wenp)aisem |elasnpu|

91SEeM |elIsSnpuUl

6102 9102 €10C 010T L00T

000°0Y|

000°0T
000°S|

00007
000°0€ 00005

00007

000'sS
00005

000'09
00009 D
. T(Dup .
000'0L 000'59
(A/1) (3A/2)

(wenp)ozoz u! 81seM pjoyasnoH

(weno) aysem pjoyasnoy

91Se/\ P|OYasSnoH

v
N

2




'synsal
UOIIBWIIS3 3y} O ADBINIDE BY) BUIWEXS 0} ‘S3LIIUN0D PUB|S| Y3 U] BISEM
|elIsSNpul pue 91SeM SSaulsng 8yl 1NOge e1ep aYy) 193(|03 03 AJessadau S| 1

‘1 Ajdde 03 pue eiep ayy
199||02 03 AJBSS323U S| 3 ‘Uoj3dWNSUOD Pjoyasnoy uo elep JudIdIYNSUl 03 ang

ue|d yoJeasay

"Pa1eWISS 319M 0Z0T O3 £00T
WOJ4 9ISEM SSBUISNQ PUB ‘DISEM [BIIISNPUI ‘91SEM P|OY3SNOY JO JuNOwWe ay]

‘pa1e|Nd|ed 349M SOlIBUDS YIed AQ UOISSNIJad 2JWOoU0I3 aininy ayL

3no paJndiy
sem Aio8a1ed Agq a1sem pjoyasnoy jo Ayzuenb ay3 ‘alieuuoisanb syl wou4

*PO03ISISPUN SEM UOIIEN}IS JIWOU0ID dY} PUE ‘PIIEaII SBM WEND 4O 3|ge} O-|
" Uoisnpuoy

| S

ue|d Yo4easay pue uoisnjpuo)

240




