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1996
(ISO 14001)
1SO 14000

(Environmental Management System ; EMS)
(Environmental Auditing , EA) (Environmental Performance

Evaluation, EPE) (Life Cycle Assessment , LCA)
(Environmental Labelling, EL) (Environmental Aspectsin

Product Standards , EAPS)

(post
consumer)

SETAC(1993) 1.



Analytic Hierarchy
Process Willingness-to-Pay Multi-Atrribute Utility
Theory Impact Analysis Matrix (Contingent Valuation)
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1969
(Coca-Cola Co.)
MRI(Midwest Research Institute) MRI
(Resource and
Environmental Profile Analysis ; REPA)

( )

1990 8 (Society of Environmental
Toxicology and Chemistry ; SETAC)

SETAC
LCA
LCA (Society for the Promotion of LCA Development ;
SPOLD) SETAC (
1996)
1992 (1SO) SO 14000
(TC 207)
(Sub-Committee) SO 14040
1SO14040 14043 1SO14040 1S014041 1997 1998
1998 2000
( 1996)
SETAC(1993)
1 Goal Definition and Scoping

2 Inventory Analysis



3 Impact Assessment
4 Improvement Assessment
1997 1S014040
2-1
ISO 14040
1SO14041
= ISO
¢ 14043 i
1S0 14041 —= -
Ty
1SO14042 -
2-1

(critical review)




(interpretations)






2-1 SETAC I1SO
SETAC(1991,1992) SO
1997
14040 6
(EM-LCA —Principles
(1S) and Framework)
1998
STEPL 14041 10
(Goa  Definition  and
(IS)  |(EM-LCA - Goal and
Scoping) Scope Definition and
Inventory Analysis)
1998
STEP2 14041 10
Inventory Analysis
(IS)  |(EM-LCA - Goal and
Scope Definition and
Inventory Analysis)
SC5
14048
(EM-LCA-LifeCycle
(C D) Asessment Data
Documentation
Format)
2000
STEPS 14042 3
Impact Assessment (EM-LCA- Impact
(| S) Assessment)
2000
STEP4 14043 3
(ImprovementA ssessment) (EM-LCA -
(| S) Interpretation)

:International Environmental Systems Update,Vol.7,No.7,pp.23, July 2000

IS: international standard ; FDIS: final draft international standard ;DIS: draft international standard;
CD: committee draft ; WD: working draft ; NP: new work item proposal  TR:Technical Report




1. SETAC

SETAC 1992 1993
Classification Characterization Valuation
SETAC stressors
CO;
SETAC 1993 2000
2. 1S0 14042
SO 14042 category indicators
mandatory (optional
elements) 2-2
classification characterization
normalization (grouping)

(weighting) data quality assessment SO 14042,2000

2000

10



( classification)

characterization

/

normalization
grouping)
weighting)
data quality assessment)

2-2 1S0 14042
3.
Critical
Volume Method Effect-oriented Method Ecological Scarcity
Method
L Critical Volume Method
(9)
(g/Vol)
>
>
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A\

Y

Y

YV V V V V

) Effect-oriented Method

100 N0
270 CO:

Ozone Depletion Potential, ODP

Photochemical Ozone Creation Potential, POCP
Acidification Potential, AP

Fc

F/Fc

LCA
) Ecological Scarcity Method
Ecopoint Models
ecopoints 1/FcxF/FexC
critical flow

actual flow
Ecological Scarcity
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> Fc

C dimensionsless factor ~ 10%

vV V V V V

® FEco-indicator 95 & Eco-indicator 99

Simapro Product Ecology Consultants(PRe)
Damage oriented Eco-indicator
intensity or fate analysis exposure and effect analysis
damage analysis normalization and weighting

4.
Analytic Hierarchy Process
Willingness-to-Pay Multi-Atrribute Utility Theory
Impact Analysis Matrix (Contingent Valuation)

Fuzzy Analytic Hierarchy Process

1999
Magnus et.al (2000) Ecoscacity 97
EDIP Eco-indicator 99  EPS2000d DtT(distance-to -target)
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Eco-indicator 99 EPS2000d
2-2

2-2 Core characteristics of four weighting methods pressented and applied in the
article( Magnus et.al 2000)

2-3

14

Ecocarcity 97 |[EDIP Ecoindicator 99 |EPS 2000d
Effect modeling {Impact Impact Damages Damages
categories categories
Value source Swiss policy |Danish policy |Panel Society’s
targets targets representing  |willingnessto
different pay to avoid
perspectives  |damages
Geographica Switzerland |Demark Europe World
scope
Parameter
handled
-Emissions Yes Yes Yes Yes
-Resources Energy only |Yes Yes Yes
-Work Yes Yes No No
Environment
Finnveden 1997 LCA
Volkwein(1996)
Rio Declaratio 21 Agenda 21
Volkwein(1996a)




2-3 Number and type of criteriaiused in different valuation methods

1996)

Volkwein

Number and type of criteria

Ecoscarcity approach,Ahbe et
a.(1990),Lindfors et a.(1995)

Expert based quantitative methed,
VNCI(1993)

?

Effect category method no 1 and
2,Baumann et a.(1993)

Environmental Priority Strategies
in product design system, version
2.0,Steen and Ryding(1992)

?

Tellus metjod, Tellus
Institute(1992)

Aggregation of critical
volumes:Habersatter(1991)

The Ecoindicator
95,Goedkoop(1995)

Umweltbundesamt(Berlin),Schmitz
et al.(1995)

6

> number of criteria used in the method
normalization criterion,normalization step
overload criterion,distance to target,ecological scarcity
ecological threat,extend of harm

reversibility ,irreversibility,time

~N o ok WON B

warming)

o

9 other criteria

space criterion,geographical extension
environmental preferences of the population
scientfic uncertainty of negative impacts of impact category (for example global

willingness to pay restore safe guard objects to their normal status

15



Powell 1997 transparency practicability
comprehensiveness goal consistency goal acceptability
2-3

Source of weights

Experts Society
v v v v v
Delphi Noniterative Interest Standards Individual
Groups Preferences
Y v
Control .
Legd Public
costs .
opinion

2-3 The determination of weights for LCA valuation( Powell 1997)

Notarnicola(1998)

2-4 Classification of evaluation methods  Notarnicola 1998)

Emissions/  (Impact indicators |Damage |Safeguard
extractions/ categories |subjects
land use

Individual ExternE |EPS

preferences

Collective Unpublished

reveled government reports

Collective SETAC

subjective NOGEPA

Policy Ecoscacity  |Ecoindicator 95

criteria New Ecoscaricity

Objective GUINEE

criteria

16



Simapro Weighting (PRé Consultant,2001)
Weighting

1)
(2) 10-15

3)
1-3
2. Distanceto Target

Ecopoint Eco-indicator 95

(1)

2)

WTP

17



1997

Wayne R. Ott (1978)
(indicators) indices (Ott,1978) Ottt
Ott
(subindices)
1997
(Kuik and Verbruggen,ed.,1991
OECD,1994 ADB,1996 1997)
[
[
[
[
[
[
[
[
[
[

Ott, 1978
OECD,1994 Parker,1991
[ ]

18



60

1997

70

Mitre |1971

112

14

Inhaber|1974

13

OECD |1978

23

OECD |1991

18

WRI  [1993

1993

OECD |1994

30

UNEP |199%4

UNDP |1994

HDI
GNP3

EU 1995

ADB |1996

1996

80
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A B

a, a2, by, b2
a, a2 b1, b2
a & B
B b1
atb1 a1 b2 b
& a & A
abr  ab2
A a B
PCA,
Principle Component Analysis FA, Factors Analysis
(Cohn, 1993
1995 1995) Cohn
( 1991 1991)
Lonhani Chao
Phraya River (Lohani et al., 1984)
(Harvard University, 1996)
( 1995 Takahiro, 1999)
(
1997)
(1999 1998) (1998) (2000) (1996

1991) (1995) Lohani

20



Rating Weighting

Questionnaire survey Delphi technique
1950 Project
Delphi
Group of experts (Harold et dl.,
1975) Anonymity Iteration with controlled
feedback Face-to-Face

Interrelationships
(Lohani, 1984)

Principle components
Common factors
Identifying

structure through data summarization
Data reduction

21



Operational flexibility
Lohani (1984)

vaidity Reliability

Systematic errors

Random errors

— — —

Critical Ratio CR
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Cronbach Alpha

AHP

( 1990)

FAM, Factor Analysis Method

Charles Spearman  Karl Pearson
Intelligence
Hypothetical construct
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1904 Charles Spearman

Full Rank
Dimension
1931 Thurstone Thurstone 1935
Multiple factor theory
Charles
Spearman
Common factors
2-6
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2-6

Data-specific nature

Factor analysis

Spearman 1904

Common factors

25
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n A 1q &1
Xy Hq | | f1 e
X=|M|,u= L = f\j{ 1\24“ f=| M|, e=|"2
X u f
P P | A ! 2
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fl (an)lz A (Dlp
f O, P, A D
f=| 2| ,Cov(f)=E(ff)=d=| = * 2P
M M M O M
f, O, D, A D
(0] D=1 [E
® =l 1
()
Cov (f,&)=0 i
X—-—u=LF +¢
ly A Ly €,
Xy Hq | | f, s
X=|Ml,u=|M|,L=|* M f=| M|,e=]| °
X M M f M
p ’up |p1A |pq q gp

E(f)=0,Cov(f)=®, E(g) =0, Cov(¢) = ¥ , Cov(e, f) =0

1 Cov (X)=LDL'+¥

(X=p)(X=p)" = (LF +&)(Lf +&)’
= L (LF) +&(Lf) + Lfe' + &’

Cov(X) = E(X = u)(X —p)’
= E[Lf (Lf)']+ E[e(Lf)']+ E(Lfe") + E(s&")
= LE(ff")L'+ E(ef )L+ LE(fe') + E(eg’)
=LOL'+0+0+ ¥
=LOL +¥

2 ®=l  Cov(X,f)=L

Cov(X;, f)) =1 i=1..,p,j=L1..,9
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Cov(X, f) = E(X — u)f' = E(Lf +¢&)f’
= LE(ff)+E(¢f')=L-1+0

=L
H =
R L Pattern matrix
Structure matrix
17 = (Covx, f)= pl o
Prt Xi ] Py, f Xi
Xi R
2 2
Iij = pXi,fj
3
M=
g9
X = 1, f +¢ i=1..,p
j=1
=C, + ¢,
¢ =31, 1, xXi 77 Common part
-1
Xi
C €
Var (x;)=Var (c; )+ Var (g,)
Var(f,)=1
Var (c,)=3 I =h
=1
Var(c, ) X »  Communality W=Var(g,) 7 g
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Scree plot

Cattell 1966
Scree plot
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b Quartimax

2

q p q p
>y | XX @)
j=1i=1 _ j=1i=1
pq pq
c Orthomax

Varimax  Quartimax
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j=1| i=1

0Or 1 r=0 Quartimax r=1 Varimax r=0.5
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3-1 LCA

EcoPro

Gabi

SimaPro 4.0
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3-2

SOx OECD(2 3) UNEP EU
NOX OECD(2 3) UNEP EU ADB
pH OECD(2 3) UNEP EU

N OECD(2 3) UNEP EU ADB WRI(2)
P
OECD(2 3) UNEP EU ADB
% OECD(3) UNEP EU
EU
EU
EU
BOD
EU WRI(2)
PM10 UNEP EU
502 OECD(1 3) UNEP EU ADB WRI(2)
Cco UNEP WRI(2)
NO2 OECD(3) WRI(2)
03
NMHC UNEP WRI(2)
PSI>100 WRI(1)
/
UNEP EU

UNEP EU
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SPSS

37

3-3



3-3

0.036392093 0.263098635 0.851253405 1.107684143 3.135712709
0.587867993 1.067847734 0.807562563 1.095024784 1.884253991
0.00494721 0.276409346 0.737381721 1.19893367 0.582513546
0.442354752 0.886078388 0.819248434 0.677627844 1.041887956
0.51375739 2.730334732 0.908782709 1.182077331 1.47249584
0.192044887 0.692515576 0.966312013 0.770334177 0.708283654
0.061592098 0.185386325 0.966312013 1.07740697 0.465014555
0.47566335 0.8476929 1.016294545 0.919225574 0.716160762
1.436199639 1.082786186 1.066277077 1.15249549 0.795599196
0.109987329 0.300671334 1.101308444 1.096919607 0.660361472
0.552237732 0.639923929 1.109401082 0.908327612 0.799598203
1.11297682 1.428719586 1.109401082 0.991316607 0.872357378
2.157359996 1.179471504 1.109401082 0.958213111 1.436206691
1.374224616 1.065464237 1.117493719 0.747282156 1.114907764
0.037962853 0.24516322 1.117493719 1.19676494 0.389481119
1.567640838 3.288893655 0.978676635 1.017243367 0.977714204
0.068649523 0.293101326 0.978676635 1.169485255 0.564606372
0.023662134 1.03978744 1.160324166 1.587728683 0.809371368
0.816940566 1.662391455 1.160324166 1.511774806 0.840264069
1.243342621 0.888498556 0.994179545 0.689506859 1.074832602
0.576275899 0.395866253 1.036759311 0.367252974 0.904901763
0.350653167 1.317436428 0.887135932 0.57737404 0.753474786
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2.15985974 4.527516528 1.459452118 0.345505034 1.503064247
2.615900274 2.768693551 1.522285138 1.902738318 2.708471994
0.214971285 0.219246222 0.953454894 0.106729187 0.333417354
0.385045287 0.150987981 0.691979764 0.110930664 0.598749229
3.242961097 1.41709932 1.1701796 2.914562424 1.706946958
0.831412609 0.165349609 0.632377355 0.141592077 0.909600133
0.959486997 1.21176601 0.826274723 0.833310437 1.072216101
0.659670325 0.296221309 0.726796421 0.361978353 0.482628262
1.315961574 1.032705541 0.955708365 0.662782832 1.297741444
0.814239219 1.737647571 1.077799322 0.264522648 1.387695117
0.284853506 0.089966932 0.904713728 1.748369642 0.675001376
1.161696376 0.737339122 1.373909985 7.513309899 1.225024866
0.534357896 1.764521721 0.853681323 0.270118419 0.741782383
0.324179141 0.070800064 0.717264797 0.084446158 0.314722651
0.157299619 0.518133026 1.042964991 0.411331892 0.096736171

1.41465996 0.537456069 0.945043664 0.881965501 0.689764983
0.511565546 1.145498043 1.066619398 0.447956092 0.695353181
1.885824121 1.15670889 1.547076643 0.054206253 2.542461465
1.566593602 0.673077475 1.564038841 0.714678704 2.092082372
0.530054982 0.504051245 1.034637164 1.352569507 0.592080583
0.109729647 1.072054208 0.407038435 0.091423918 0.226816196
0.319677199 0.203159563 0.526703333 0.784972041 0.107642934
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LCA Simapro 4.0 LCA

LCA
0.1 1 PS 0.3 04
0.1 1
4 MJ
4-1
Eco-indicator analysiz of model Sima

mPt

3 4

263
2 d
1.46
1.23 118
11 mEEE
0616
0.
= | [T ] 022
. 0.0217 Voo 0 0 0
greenh. DzOonE acidif, eutroph. h.metalz carcin. . zmog 2.2Mog pezticid energy zolid
& aluminium [block] i EPs [GPPS] hi Steel sheet 20% rec. by [ Glass gas-fired bj [T &luminium extrusion
|njection moulding EZFumace gaz B
Analpze report setup ‘Gnalpse model Sima [E195]'; Method: SimaPro 3.0 Eco-indicator 35/ Europe e / evaluation
4-1 SimaPro
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34 SimPro
Class
greenh.

25 e e e
Ozone

100 |0.851253|1.109401 |1.036759
acidif.

10 1.107684 | 0.991317 | 0.367253
eutroph.

5 0.036392 | 1.112977 | 0.576276
h.metals

5 0.345505 | 7.51331 [0.091424
carcin.

O Sl B R
W.Smog

5 1.459452 | 1.37391 |0.407038
s.smog

25 ]1.459452 | 1.37391 |0.407038
Pesticid

s T e e
Energy

0 2.15986 | 1.161696 | 0.10973
Solid

0 3.135713| 0.872357 | 0.904902
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3-5

Class

greenh.
0.000492 | 0.00123 0 0 0

Ozone
217E-07 | 2.17E-05 | 1.85E-07 | 2.41E-07 | 2.25E-07

acidif.
0.000263 | 0.00263 | 0.000291 | 0.000261 | 9.66E-05

eutroph.
6.21E-05 | 0.00031 | 2.26E-06 | 6.91E-05 | 3.58E-05

h.metals
0.000123 | 0.000616 | 4.25E-05 | 0.000924 | 1.12E-05

carcin.
2.20E-05 | 0.00022 0 0 0

w.smog
0.000236 | 0.00118 | 0.000344 | 0.000324 | 9.61E-05

S.smog
0.000582 | 0.00146 | 0.000849 0.0008 0.000237

Pesticid
0 0 0 0 0

Energy
0.000943 | 0.000943 | 0.002037 | 0.001095 | 0.000103

Solid
0 0 0 0 0
0.008611 | 0.003567 | 0.003474 | 0.00058
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2000
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1997
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N( ) P( ) Carlson
493.2914 56.48323 40.55 0.036392093
10885 260.1483 40.55 0.587867993
26.90351 3.612471 43 0.00494721
4949.473 1219.731 47.95965 0.442354752
5100.225 1628.573 43.2 0.51375739
2237.499 488.2583 49.82 0.192044887
983.2632 56.81091 49.82 0.061592098
6060.81 1076.599 51.19333 0.47566335
15143.27 4308.265 37.18 1.436199639
1547.2 191.1477 37.18 0.109987329
5618.629 1710.273 39.445 0.552237732
6876.95 4880.497 39.445 1.11297682
10607.42 10337.76 52.41 2.157359996
17226.01 3243.728 52.41 1.374224616
420.6171 84.74922 51.39 0.037962853
19187.53 3853.399 47 1.567640838
712.6547 189.1672 47 0.068649523
265.9916 34.28092 70.58 0.023662134
7386.915 2818.99 70.58 0.816940566
11678.83 4177.953 48.48 1.243342621
6376.116 1618.38 47.95965 0.576275899
3041.406 1243.197 47.95965 0.350653167
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88 88 88
( ( (
) ) )

1863 665.81 7.85 42.72739 0.2630986
1679.9 547.2 92.18 432.2314 1.0678477
2650 56.6 7.99 9.300412 0.2764093
3382.8 46.62 60.3 362.2029 0.8860784
1414.4 200.69 295.48 594.7364 2.71303347
965.8 32.55 58.33 389.679 0.6925156
965.8 52.35 11.14 47.24187 0.1853863
755.8 40.66 76.81 447.8527 0.8476929
545.8 163.26 96.78 670.8577 1.0827862
943.3 156.75 24.59 52.8302 0.3006713
14325 46.43 27.05 830.7516 0.6399239
14325 111.19 104.67 1255.882 1.4287196
14325 78.9 75.17 1232.009 1.1794715
1921.7 51.03 61.98 1114.39 1.0654642
1921.7 33.25 3.68 174.898 0.2451632
966.6 114 332.68 1398.416 3.2888937
966.6 97.24 15.02 246.0031 0.2931013
1280.6 201.32 114.14 16.19639 1.0397874
1280.6 140.58 155.24 809.9634 1.6623915
790.6 41.23 41.57 1319.914 0.8884986
806.4333 19.1 13.36 605.7579 0.3958663
1554 33.87 46.3 2216.601 1.3174364
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(hrs)
0.772790129 0.92971668 0.851253405
0.824529786 0.79059534 0.807562563
0.721670108 0.75309333 0.737381721
0.749011574 0.88948529 0.819248434
0.863592711 0.95397271 0.908782709
0.954395293 0.97822873 0.966312013
0.954395293 0.97822873 0.966312013
1.055964061 0.97662503 1.016294545
1.157532829 0.97502133 1.066277077
1.119993178 1.08262371 1.101308444
1.107419718 1.11138244 1.109401082
1.107419718 1.11138244 1.109401082
1.107419718 1.11138244 1.109401082
1.094846259 1.14014118 1.117493719
1.094846259 1.14014118 1.117493719
1.079510252 0.87784302 0.978676635
1.079510252 0.87784302 0.978676635
1.152627373 1.16802096 1.160324166
1.152627373 1.16802096 1.160324166
1.169822289 0.8185368 0.994179545
0.864634045 1.20888458 1.036759311
0.815441783 0.95883008 0.887135932
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SO2(ppb) | NO2(ppb) PH
3 27 4,71 1.107684143
4 22 4.85 1.095024784
5 22 4.85 1.19893367
2 13 5.11 0.677627844
5 21 5.09 1.182077331
2 17 4.98 0.770334177
4 21 5.065 1.07740697
3 19 4.87 0.919225574
4 24 5.15 1.15249549
3 26 5.15 1.096919607
2 23 4,75 0.908327612
3 21 5.65 0.991316607
3 19 6.15 0.958213111
2 15 5.81 0.747282156
4 25 5.81 1.19676494
4 18 5.47 1.017243367
5 20 5.47 1.169485255
8 25 5 1.587728683
8 21 5.68 1.511774806
2 13 5.5 0.689506859
0 8 5.71 0.367252974
1 13 5.23 0.57737404
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%

%

3475 0 95.21 11509 3.135712709
3691 5.46 96.58 3097 1.884253991
577.1 0 90.92 1129 0.582513546
4741 28.01 91.22 858 1.041887956
1700.3 33.76 94.27 728 1.47249584
379 11.8 92.02 849 0.708283654
372 0 92.6 739 0.465014555
560.7 11.55 94.38 593 0.716160762
1281.4 0.06 92.07 1226 0.795599196
532 0 83.6 1776 0.660361472
444.57 18.45 92.96 520 0.799598203
11221 3.79 94.38 1484 0.872357378
709.6 44.78 95.47 859 1.436206691
610.07 30.57 95.2 721 1.114907764
282 0 91.94 447 0.389481119
1100.7 10.22 95.53 1401 0.977714204
739.88 0 95.08 695 0.564606372
1296 0.04 93.79 1260 0.809371368
1111.2 3.65 95.16 1315 0.840264069
1004.2 21.93 97.1 789 1.074832602
263.45 29.16 89.48 284 0.904901763
442 15.71 94.63 534 0.753474786

54




BOD(

/

)

23969.16 118 0 0 1.503064247
19699.2 1505 0 51.32 2.708471994
2037.6 44 0.58 0 0.333417354
1678.32 214 0 48.61 0.598749229
1224.84 1045 0 66.01 1.706946958
1171.8 205 0 100 0.909600133
1884.6 75 1.06 85 1.072216101
1463.76 229 0.63 2.9 0.482628262
5877.36 621 0.11 62.34 1.297741444
5643 151 0.84 100 1.387695117
1671.48 139 0.27 56.52 0.675001376
4002.84 946 0 34.48 1.225024866
2840.4 331 0 45.83 0.741782383
1837.08 197 0.16 0 0.314722651
1197 33 0 0 0.096736171
4104 561 0 0 0.689764983
3500.64 48 0 66.67 0.695353181
7247.52 80 6.67 0 2.542461465
5060.88 528 4.46 0 2.092082372
1484.28 307 0.52 14.68 0.592080583
687.6 33 0.52 0.226816196
1219.32 45 0 0.107642934
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()

14047387450 2.15985974
17013403229 2.615900274
1398139368 0.214971285
2504273880 0.385045287
21091708025 3.242961097
5407376615 0.831412609
6240352259 0.959486997
4290391856 0.659670325
8558806740 1.315961574
5295683590 0.814239219
1852642323 0.284853506
7555490199 1.161696376
3475379562 0.534357896
2108410055 0.324179141
1023051936 0.157299619
9200725491 1.41465996
3327141712 0.511565546
12265102959 1.885824121
10188877960 1.566593602
3447394092 0.530054982
713664337 0.109729647
2079130135 0.319677199
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56.25 15.63 8387 4.527516528
41.67 9.9 4973 2.768693551
25 0 204 0.219246222
0 386 0.150987981
33.33 13.75 1049 1.41709932
16.67 0 185 0.165349609
56.25 125 388 1.21176601
33.33 0 282 0.296221309
62.5 3.57 1204 1.032705541
25 17.86 1360 1.737647571
0 0 230 0.089966932
50 0 1172 0.737339122
25 25 339 1.764521721
0 0 181 0.070800064
60 469 0.518133026
50 0 661 0.537456069
16.67 125 783 1.145498043
45.45 0 2309 1.15670889
66.67 770 0.673077475
60 0 433 0.504051245
75 10 145 1.072054208
18.75 0 252 0.203159563
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PSI>100

SO2(ppb|CO(ppm|{ NO2(pp | NMHC(
PM10 ) ) b) ppm) |O3(ppb)| (%)
47 3 0.9 27 0.39 21 4.56 1735 | 2641 | 1.4595
48 4 0.7 22 0.49 25 4.19 500 4510 | 1.5223
60 5 0.7 22 0.25 27 3.28 124 115 | 0.9535
36 2 0.5 13 0.17 22 0.55 844 402 0.692
48 5 0.6 21 0.3 25 1.65 415 2731 | 1.1702
49 2 0.5 17 0 26 2.06 138 404 | 0.6324
43 4 0.7 21 0.25 22 1.64 273 241 | 0.8263
50 3 0.5 19 0.11 23 2.07 212 463 | 0.7268
55 4 0.7 24 0 20 1.82 574 1956 | 0.9557
69 3 0.8 26 0.24 21 4.93 826 435 | 1.0778
79 2 0.7 23 0 20 8.48 264 350 | 0.9047
71 3 0.6 21 0.3 22 5.34 2223 | 1826 | 1.3739
70 3 0.6 19 0 23 458 482 733 | 0.8537
69 2 0.4 15 0 27 4.24 263 371 | 0.7173
80 4 0.8 25 0.28 20 4.1 390 222 1.043
59 4 0.5 18 0 26 3.17 605 1789 | 0.945
73 5 0.7 20 0.33 25 3.71 95 792 | 1.0666
82 8 0.7 25 0.33 27 10.2 253 1987 | 1.5471
85 8 0.6 21 0.32 27 14 509 1352 | 1.564
72 2 0.5 13 0.25 28 10.7 172 535 | 1.0346
32 0 0.5 8 0.08 24 0 67 87 0.407
29 1 0.6 13 0.2 19 0 106 115 | 0.5267
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18 93550 0.345505034
75 700920 1.902738318
6 25514 0.106729187
0 14522 0.110930664
103 1165120 2.914562424
0 95120 0.141592077
46 205720 0.833310437
7 189290 0.361978353
33 191230 0.662782832
11 93030 0.264522648
6 1128350 1.748369642
534 936850 7.513309899
1 173765 0.270118419
0 56730 0.084446158
9 207050 0.411331892
27 384660 0.881965501
24 116190 0.447956092
2 21020 0.054206253
40 172210 0.714678704
16 785480 1.352569507
1 53720 0.091423918
1 519638 0.784972041
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