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ABSTRACT

Blockmodeling, a combinatorial technique for relational data analy-
sis, is applied to studying texts of complex economic legislation. By
making this area a subject for mathematical modeling, using methods
related to combinatorics, logic, and discrete optimization, we describe

a new type of frontier between law and economics.
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As a technique of mathematical modeling, blockmodeling provides
a versatile way of identifying and analyzing complex relational patterns
contained in social networks [see Arabie, Boorman, and Levitt, 1978 for
review of the area)l. We here propose that blockmodeling need not be
limited to systems of persons or organizations, but may also be employed
to analyze certaln extremely complicated cultural products associated
with legislative expression of economic policies (e.g., the Internal
Revenue Code, Social Security Act, ERISA, bankruptcy laws, law and repu-
lations of the Fed, etc.). Such complex statutes, often containing
thousands of component rules interacting with each other, generate a
distinct--fundamentally more abstract--level of social structure than
markets, hierarchies, or social networks. These rule systems are suffi-
ciently important as well as often independent in patterns of development
[Clark, 1977; Ackerman, 1977] to justify their own special classes of
models and methods of analysis. Aside from a handful of contributions
to the law and economics literature [e.g., Landes and PFosner, 1976 pur-
suing a legal rules/capital stocks analogy], approaches to the analysis
of complex rule systems have remained an open modeling problem. In this
paper we employ blockmodeling as a general mapping tool to chart statutory

"legal landscapes" [Calabresi, 1982)] on an operational basis.

1, Statutes as Data Structures: Approaches to Blockmodeling Systems

of Tdeas
We introduce blockmodels from a combinatorial optimization view-
point which follows Boorman [1981; see also Arabie, Boorman, and Levitt

for relations to other combinatorial problems]. The central data structure
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_.> where § 1is a set of
m=1 =

in this field is a multigraph (A= <s; {4
N entities and {ém}§=l is a family of directed graphs each contained
in 5x8 , commonly identified with 0-1 incidence matrices [aéz)}NXN .
The first goal of blockmodeling is to partition S into ¢ > 1 blocs,

P = {Bl’ By, ...,Bc} € £(5) [the partition lattice on § 1, to separate
as effectively as possible high-density from low-density regions of the
éh [i.e., submatrices of the permuted and blocked incidence matrices].
Here ¢ reflects the degree of data aggregation 1 < € < N desired by
the investigator [Boorman, 1970].

This "optimal separation” goal may be made concrete by seeking

to maximize the following objective function over {P : P € &&(S) & [PI =c}
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Gij = Kronecker delta, |X| = size of set X . Observe that this formu-
lation excludes contributions from diagonal elements 5&?) » which are

to be coded as zerces in the ém 3 See Arabie, Boorman, and Levitt
(1978), also noting connections with structural equivalence ideas in

model theory within mathematical logic [ Shoenfield, 1967]. By



definition, di“i‘) =0 if [B}=1.

As in the Traveling Salesman Problem and many other problems in
the NP-complete class [Garey and Johnson, 1979], it is possible to achieve
(formally local) optima for T through stepwise hillclimbing methods.

The optimum reported in Fig. 1 was the best of 100 such local optima
derived from random initial partitions using a "first improvement" move
heuristic [Papadimitriou and Steiglitz, 1982, p. 669}.

Observe that the present version of blockmodeling carries over
to a setting of nonmarket social structures a principal hallmark of gen-
eral equilibrium models in neoclassical economics [Arrow and Hahn, 1971],
namely, the characteristic simultaneous dependence of every part of the
solution (here, bloc assignment of a given member of § ) on every other
part {the prevailing bloc assignments of all other members of § ).

Also as in general equilibrium, nonuniqueness issues may arise in block-
modeling, corresponding in the present setting to solutions with T
values close to the best one.

In sociometric and related applications of blockmodeling, S 1is
usually a set of specific persons and {Am}$=1 is a collection of (binary)
social networks, e.g., recording passage of favors or of information
[Boorman and Levitt, 1981]. In the present application, we let § be
a set of "rules," typically separate sectlons of some piece of complex
(governmental) legislation but possibly also rules of private sector
origin (e.g., a set of accounting standards). The {Am}§=1 are then
chosen to be different types of citations connecting the sections, as
developed from statutory texts, legislative histories, administrative
interpretations, or judicial materials (cases).

This picture of a complex statute as a (multi)relational structure



is considerably closer to the ways lawyers tend to describe such material
{e.g., Frankfurter, 1947; Stewart, 1975, p. 1813] than to the ways neo-
classical economists are accustomed to embedding most problems in R
(e.g., the Landes-Posner approach to legal rules as capital stocks).
Following the lead provided by sociometric uses of blockmodeling, the
combinatorial optimization of (1) may be used to obtain, not merely a
partition of the sections, but also a summary of the "legal topography"
via the simplified relational structure £ = <{1, 2, ..., c}; {gm};=l>
whose nodes are the c¢ blocs and whose relations R, = [di?)]cxc are
valued graphs [from (3) above] defining the "connectivity" of the statute.
Where the connectivity of the statute may be seen as evolving
(e.g., because groups of sections become linked through judicial opinions
interpreting the law) one may also construct time-dependent blockmodels
using case data to obtain a "moving picture" of the statutory evolution,
as a more complete picture of connections among the rules emerges under
litigation. Details of this approach, which may be especially useful in
the spirit of an "X-ray" technology for detecting stress points or trouble

spots in complex legislation [Gilmore, 1965, p. x], will be developed

elsewhere.

2. Application: Law (UCC Article 9) Governing Secured Transactions

We illustrate statutory blockmodeling using an important body of
1950's-vintage state-level law particularly relevant to an economy with
many bankruptcies [Scott, 1977]. With some local variations, Uniform
Commercial Code (UCC) Article 9 governs security interests in personal
property in 49 states and is renowned as a field of formidable legal

complexity [see 1500-page treatise of Gilmore, 1965]. The Article 9



statute, containing 55 sections in its 1978 Official Text, will be analyzed
as four networks {éh};?l (see Fig. caption), seeking optima of T for
¢ =8 blocs only (which by conventional legal analysis standards remains

fairly "coarse"). Also to save space, we report in the Figure only the

4
Boolean sum \,éh » permuted and partitioned to correspond to the best
m=1

4-network optimum identified (T = 170.17) .

Bloc I containg sections delineating the law's broadest outlines--
general policy decisions aimed at legal unification, transactions included
and excluded, and the cornerstone Article 9 concept of "attachment" (de-
fining the point when a security interest is created). Bloc IT states

the rules of '"perfection,”

establishing Article 9 mechanisms for fortifying
claims to a high pricrity when rival security interests of multiple cred-
itors clash. Bloc¢ III collects the basic priority rules themselves.,
While these three blocs are all small, they demarcate three of the most
important technical unifications imposed on a jumble of earlier law by
the enactment of Article 9, as well as the parts of Article 9 of most
immediate interest to economic modelers and policy analysts [e.g., Jackson
and Kronman, 1979 interpreting Bloc II and III rules as reducing trans-
action costs, cf. Williamson, 1979; see also Dauer and Stern, 1976 on
Bloc III unanticipated interactions with the 1966 Federal Tax Lien Act,
with microeconomic effects reducing capital availability to the construc-
tion industry].

Bloc IV may be characterized as ancillary, primarily technical
provisions occupying a supporting role vis—a-vis Blocs I-III. Supporting
this interpretation, note that d,, > d (i=1,2, 3) and d,, << 1

43 44

(calculating densities from [3] applied directly to the Boclean union

i4

matrix reproduced in Fig. 1).



Bloc V, a singleton, has the high centrality one would expect
of the main repository of statutory special definitions.

Bloc VI on first sight appears to be a medley of special rules,
but on further scrutiny emerges heavily in a "liaison" role between Article
9 and diverse adjoining legal fields (in this connection, note the high
sparsity of tiles reflected in low densities di6 . d61 ). By the same
token, Bloc VI is a natural place to seek loopholes and other slippages
resulting from draftsmen's specialist preoccupations. As instances of
conceptual outreach, Bloc VI includes Article 9's remedies upon debtor's
default--essentially collection problems presenting issues largely sep-
arable from Article 9's basic system [Davenport and Murray, 1978, p. 257;
Leff, 1970; cf. also Green, 1974, p. 265]. Other examples include Bloc
VI's linkages to laws establishing suppliers' lien priorities warping
Article 9 rules (Section 9-310); to general property law (e.g., Section
9-202 cutting off possible interactions with traditional, and sometimes
extremely muddy, "title" ideas); and to "informationm control" principles
(Sections 9-208, 9-407) bearing on free access to information versus
privacy choices [compare Gilmore, 1965, pp. 472-73].

Bloc VII wrenches one of the major priority rules (Section 9-313,
covering priority of security interests in personal property affixed to
realty vis-a-vis real estate interests) out of sequence and places it
with two definitional provisions. This placement signals possible trouble,
at any rate something unusual, and in fact Section 9-313's corner of the
law has been associated with considerable legal Instability even over
Article 9's brief history. At the root of the difficulties is Anglo-
American law's "island model," according to which "the law of real property
and the law of personal property are separate and non-communicating com-

partments” [Gilmore, 1965, p. 54). This distinction is essentially



artificial in a modern economy but is perpetuated through the shape of

the law, including the fit of Section 9-313 in the larger Article 9 struc-
ture, and imposes real social costs as a byproduct of conceptual rigidities
[compare also Green and Shoven, 1982].

Bloc VIII covers the main "Article 9 paperwork,” also rearranging
the published order of this statute to place in this bloc the closely
related Section 9-103 addressing multiple jurisdiction (conflict-of-laws)
problems, This bloc hence covers material which lawyers would tend to
see as primarily administrative or practice-oriented.

Examining the blockmode}l as a whole, note also the strikingly high
"center" to "periphery" ratio (e.g., Bloc VI alone has 26 of 55 sectioms).
This finding, which our experience in blockmodeling other statutes shows
to be widespread, suggests that much complex legislation is actually far
more primitive than first appears, with only a small fraction of the
material being allocated to institutional innovation as economic policy-

makers would be likely to understand it.

3. Discussion

Using concrete data from a significant area of economic legislation
and policy, we have suggested how blockmodeling can provide a practical
formal way of decomposing exceedingly complex rule systems into simpler
components, with a far more perspicucus pattern also resulting as to
the "division of labor" among parts of the statute [compare the tradi-
tions represented by Simon, 1981 and Futia, 1977 which, however, have
not dealt extensively with actual data].l With limited exceptions (e.g.,
price control) economic analyses tend to adopt highly simplified repre-

sentations of legal and other rules actually operating [e.g., see Hellwig,



*Amouosd =yl JoO

Juswsdeurw 1oy soduanbasuon 19yl pue sIanjonials [enidasuod 383yl urt
suloajed Jo UOTIEDTITIUSPT 8yl 03 UOCTIUSIIE® MAU 10 pIdu ® ST 313Ul *[z/6T
€«1® 19 531290Y $9/6T ‘uTe3sprajg] Tozjuoo 03 pue u3fsapaa 03 JITNOTIITP
ATqeyiewsl SSATISWAY3I MOYS PaysITqelss aduo pur ‘issemoy ‘a3viragzroad

03 2NUTIUOD UOTIBTSTZST OTWOuUODa JO SITISTIBA ISYI0 PUR SIWSYDS AI03BT

-n821 sy - [£o3dnajueq jo [spoll ¥ WOl S$352I33uT AJTINDIS JuUIpPnNIIX3 //6T



-sonbTuyoel uorleziwildo TETICcIEBUlQEOD JoJ suorjedijdde jo sseyd meu e
samooaq snyil (PTo O uoljezFuediosl 10) uoTIe[SISST mAuU JO UOTIEZT
-uedio yeuwrideo 9yl *(4S1) WITqoad UrmsaTeS BurTeARAL B 03 9TqIONpal
8T woTqoad uoTieTIIS XTajew Tewiido Syl eyl uoTIvAIISAO (H/6T)
s,e1rjsua] Surypordxe ‘Suriyeap pue uBysep varielsy8et Tewrido jo
smaTqold yoroadde o3 pasn aq osTe Aew spoylrsm uoriezywildo 239108Tq T

230UuUl004



1o

References
Ackerman, B. A. The structure of Subchapter C: An anthropological

comment. Yale Law Journal, 1977, 87, 436-46.

Arabie, P., Boorman, S. A., and Levitt, P. R. Constructing blockmodels:

How and why. Journal of Mathematical Psychology, 1978, 17, 21-63.

Arrow, K. J., and Hahn, F. H. General competitive analysis. San Francisco:

Holden-Day, 1971,

Boorman, S. A. Metric spaces of complex objects. Honors thesis, Applied
Mathematics, Harvard University, 1970.

Boorman, 5. A. Blockmodeling handout to accompany Noon Grand Rounds
—-Lecture Series, Massachusetts Mental Health Center, Boston,

MA, April 15, 1981.

Boorman, S. A., and Levitt, P. R. Nonprofit structure and public policy,
Ch. 1: Cultural conflicts and the roots of nonprofit social struc-
ture, Technical Report, February, 1981 (Department of Socioclogy,
Yale University, New Haven, CT; reprinted, Yale Program on Non-
profit Organizations, Working Paper No. 61, January, 1983).

Calabresi, G. A common law for the age of statutes. Cambridge, MA:

Harvard University Press, 1982,
Clark, R. C. The morphogenesis of Subchapter C: An essay in statutory

evolution and reform. Yale Law Journal, 1977, 87, 90-162.

Dauer, E. A., and Stern, D. A. UCC §9-301(4)[1972] vs. IRC §6323(c) (1} (4)

(11)[1966]. University of Toledo Law Review, 1976, 8, 51-104.

Davenport, W. B., and Murray, D. R. Secured transactions. Philadelphia,

PA: American Law Institute-American Bar Association, 1978.

Feldstein, M. On the theory of tax reform. Journal of Public Economics,

1976, 6, 77-104.



11

Frankfurter, F. Some reflections on the reading of statutes. Columbia
Law Review, 1974, 47, 327-46.

Futia, C. The complexity of economic decision rules, Journal of Mathe-

matical Economics, 1977, 4, 289-99.

Garey, M. R., and Johnson, D. $. Computers and intractability: A guide

to the theory of NP-completeness. San Francisco: Freeman, 1979.

Gilmore, G. Security interests in personal property, 2 vol. Boston:

Little, Brown, 1965.
Green, J. R. Preexisting contracts and temporary general equilibrium.

In M. Balch, D. McFadden, and S. Wu (Eds.), Essays on uncertainty

in economics. Amsterdam: North-Holland, 1974. Pp. 263-99.

Green, J. R., and Shoven, J. B, The effects of financing opportunities
and bankruptcy on entrepreneurial risk bearing. In J. Romen (Ed.),

Entrepeneurship. Lexington, MA: Heath, 1982. Pp. 49-74.

Hellwig, M. F. A model of borrowing and lending with bankruptcy.

Econometrica, 1977, 45, 1879-1906.

Jackson, T. H., and Kronman, A, T. Secured financing and priorities

among creditors, Yale Law Journal, 1979, 88, 1143-82.

Landes, W. M., and Posner, R. A. Legal precedent: A theoretical and

empirical analysis. Journal of Law and Economics, 1976, 19, 249-307.

Leff, A. A. Injury, ignorance and spite--The dynamics of coercive col-

lection. Yale Law Journal, 1970, 80, 1-46.

Lenstra, J. K. Clustering a data array and the traveling-salesman problem.

Operations Research, 1974, 22, 413-14.

Papadimitriou, C. H., and Steiglitz, K. Combinatorial optimization:

Algorithms and complexity. Englewood Cliffs, NJ: Prentice-Hall,

1882,



*T9-€€7 ‘7T ‘6L6T “SOTWOUOOE PUE ME] JO [BUINO[ *SUOTIEBT3I TEN3dEI]

~uoD JO DOUBUIDACS BY] ¢SOTWOUODD 3ISOD UOTIDESURIL T 0 ‘UOSWRTTITTM

*gUDImO) YITA IXS] [BIOTII0 8/6T1 °9p0) [PI2I9WmO) mWIoFTun

*€T8T-/99T ‘88 °GL6T ‘MPTADY ME]

PIBAIPH °MET IATIBIISTUTWPE UBDTISWY jJO UOTIBWIOIL 9YL °*g ‘¥ ‘3aemelg

*I8KT ‘ssoad IIK

'y ‘o8pTaque) *pd pz ‘IBIOIFIIIE =2yl JO SIDUSTOS 3YJ °V "H ‘uomIg

‘1961 ‘AoTS9M-uOSTPPY VW ‘Burpesy “OTBOT [BOTIEWSWIBY ‘¥ 'L ‘PpIoTIUL0YS

*6T-T € “L[6T ‘Poueurf JO TEUINOL

*2in39na3s [e3Tded Tewmpido pue ‘1qep peandes ‘Aoadnayueg capf ‘°*H [ ‘23008

"9/~GZ€ ‘7 *TL6T ‘POTASY ME] XBL °XB3 SWOOUT BY3
pue A3pxaTdwoo uo jiodsx y 3 9 furrarez pur ‘' ‘Sunox ‘*0 °q

‘4OTqQUT L *D ‘ueyinol ‘*q ‘W ‘Zanqsury ‘*H °m ‘uvewperig ‘I S “s3a9q0Y

T



*17J9uUaq §,19peel TeIsU38 Y3 10] SIOUBISUT JWOS
ur peseiydeied Jeymowos aIv SITITI uUOT310ag  *(8dL1 Aue jo uollIBIID ® JO
?Jussqe ZurleOIpPU) PIPIOIAI ST ,—,, B ISTAILYlOo ! E@ 8yl Jo au0 31SEOT

38 ur (12pEay uwunToD 3y3 ur AT[EOT1ISA PIpIodal OSTE ST IIQUNU ISOYAM)

UOT31096 UWRTOD 9Y3 S931T2 UOTIIIS MOI 94l IBYJ S93IBITPUr moTaq I, Jo £1jum

*9STMIBYI0 ()

= bd

b 2310 p931sTT 05 590U”ABIII-S5037 TPUOTITUIIS] IJT T = ﬁqvm
fasTmamylo (

bd

D o310 d uor3ioeg pemoTTOF PRISIT SOOURIDFDI~-SSOI) JT T = Ame
fastmiayio (

<5 bd

u0T329§ 2312 d UOT3IDAS 03 SIULUWMO) TBIITFI0 FT I = mmum
fasTmaayzo @

‘1X33 g 9[OT3Iy uF b uoTaveg se3fo d uwop3loes IT T = Awwm

. bd
: Hﬁﬁvmu = E@ S30TalEm

BIBP INOJ JO UOTUN uo pasodwf umoys ‘TopPoWydO0Tq § STOTIIY ° 2aANSTg

eT



247 IONITITd 40 HORAVMNG fGNIVIJ SBANLTLSHOD AvHm *‘FO¥-4|-12x [2~-- 12 1 guage furanforna
CLMEAWTBLYLS DHIINGHINZ J0 SILISINONN wWNYDd ‘Z0¥-6{5~-11]2-- ~x -]z Pt & 4 & ————
*ONITI4 40 FIw4 'TO¥P-8]31-2 |21 4 bt bl OF £ 4 | S0l
*ENOILEING NOTLINANAY MIWLSIL NN *EQI~6]x~2-|-12x z tlzz=-g=|z2=2] 3=~
“SINNANXAS NI BLEINIANTI ALIWNIAS JO ALIVOINY ‘EIE~&Qip-=|-x- w—— st I 4 f STt EEE T S g
243 fAMOLNIANT SQ00D FINNSHOI |SA000 40 HORLUIXIJAINSYTD *&01-§)f-=3-|--- H [ S e §
'SITEIONVANT WNINED FAHN0DDY ISHOILAIMIZAA "YOTI-§)--1f|-==|===reemrarg- 4 g g~
‘ADNYI TIWOINON WOJ LLIITAVIT AiNvd a9undds *LO0S-é)«--—f-z1~ |-r~gr~memeccc e g e e e | e e | oo e
*IPNILYTII0D WIAICAW 0L LIHDIN SNOL4FA ‘FOS-§|---—f-—= {~=g1em=——- e | e e
SIVUBLENIOT 40 HOLATISUSSIT ANORTINANOD *S05-&|====|-x~|3-~2 4 t -———
‘LY AET WILAY ICNILYITI0D 40 ISO4EIT 0L LHOIN ‘FOS-S]|-z-=]-21 ]2~ bt B 3 Bttt eintd EUY CON DD BELS
*ATNYSIT NBLAY 41304138 ' E0E-g) e == =t e B -
TAldvd AdIWNIIS HO SLHOTY NOILIATWOI *CO5-4)--~—|-~gf1~rirrrrrermrve e cnm e camcea] g fmcagceme e g e fem e |~ g
‘1nvaze ‘' 10§5~§]|~===]===|rrrrI2 -3 I Eldetd Rl 4 ¢
‘MY TUI0Y NAHIO OSTW ‘JI/MAITAI0 ORINNS WOMA HOTLUWNO4HI *LO0Fk-&)xzi-|---]- aded B 4 ELEESES T EETE B EEe
*TUNALYTII0D JO ISVIAY FOb-d)-f--]-==]- II 1 EYTTRTRS [rYopuny SR——
TLENUALHT ALINNIIAS 40 LHIWHOISSY ‘SOP-4&)xx-g]e--]- -1 I ——y -
"LHINILYVLS HODAUMEmNIL "¥O¥F-&fri-~--]-pt=]-~—r———f-remau= x ——f
‘343 ‘3aHOISSY LSHIVOV SISNIJad "BIE-4|--—-]--I - P B B e e R Co S
‘NOLENA 40 LOUMLHOD NG G3LU917140 10N ALYYY d33dndza *LIE-§]-—-=]=-u I ————f——
*HOXALUNIGUOANS 0L L33rdns ALINOING "PTE-&)]--r—]-=- - g=rr= | ——
‘*aFSSII0WL MO AITNTHINNGI IdY $J009 NIMM LLTNOINd ‘SIE-4f-e—=]-—- —-— 1 I I==w= === 2=~
‘SHOISS32dY ‘FIE-§fem—w]——=-===m I =l ]| e | =g = | g ===
*S$83230N4 WIdNGNT fSAHOIY SNOLERT 40 LiYitevHaiw ‘TIE-4 - z | 3 O O ———
‘SMUT HEHAO 40 NOTLUNDLO A6 DHISIUY SHIIT NIVLNAD JO ALINOLHD ‘OlE-4&|-——-fuce Y x -—1x
"WHALYITI0D 40 ASIV/LHAODIY H40 ANIWILGLE wOd LsBINDAN "BOC-4]|-gp=-|=—= -y ——
‘HOISENES04 ALNYd DIUNITS NI TUNILYTIOO HIHM SHILNA/SLHOTY *LO07-8]|-—-]rmm|mmmuny I —_— ——
‘T CLNyY/SHOIAVIIAIGON ALNCHNON £ °Luu/s3SHIIAT HIVINID *FOZ-4]==--]~g- == I 1 ———lpe——
*IVINILYAWT WHILY1TI0D 04 INLIL *EOC-b)mme=]emm | gun - —-— I -_—
‘WOLERT AM QINMO LON SI MOHILUT110D 3uaHm *Zl1-sfc=c=]e—cizzrz~1 -—3 4
[P AY01sdv 30N] SMYT ATASHOML AINE O ALIIINUIINddY *TIT-gf——aaf—— _— -
' IUTANYLS SEANDVIVHOSUIN~=SHOTAITWISHE ALYIJONd 40 ADHILITIdns *OIl-b)-g-n]-== - ———— -
b R T R T ) Y R R e L N I} LT TTriuven
“SHOXLIINTASA 40 XAANI JINY SMHOXLIHIJAC *SOT-4)r-zxfreg)]-=——ao—t et et Skt B PR il I RS F S O LU B 3 £ £
‘13 ‘80009 QIHOISHOD CHTINIADD GLHEHILYLS ONIDNoMIL *‘BOV-4]|-z-—f--- -3 it B 3 Il S 2 3 5 48 EADtl ettt
‘243 ‘SANIMNEASHLI 40 SNISUMIING 40 NOILDIALOMY 'S0E-4)-~—=|=== ittt B 3 Eaut -ge—
‘SALNINNNAENI ANY ¥RAvd VALLYHD 40 ISvHINNYG *JOE~& ot & |-z hent Slll | § Sad REE S
‘N0 SY ONILINNODDY LNOHLIM IWNALUIIO0D 40 HOTAXEOJSIA w0 3sn ‘GOE~&f---=]--1 4 I——=| ===y |XX-L |=—==
‘ANIWIBUOY ALIANIAS 40 ALIMIWA “oMENID TO0Z-4f--—e]ome]-= z 1r-g—|-=2=]e--1x
ANIHNOISEHOD ‘FPIT-4f———m]——m 1f-- [LY o] Y
‘lAd24nuNNYE 1DM) LE30 LNIARIFLHG/ WRBLUVII0T ARUINDIV-BRLIY ‘BOT-Sf-——~]f =~ ~=lz|-- 1| z~-=z |=umn e
"LSBURLAT ALIWNIDS ABNON ISUHIMNG ISHOTLINT 43 *L0T-4)-—==w]~=x -Iz =l t—=p-|-~egfmrm
‘SLSIVILNI ALINNITS ONILOIVINOD ONOMY SRILINOIYY °*ZIC-4|-1~sfrr=)---m—mmugyy—g-tmna] s | =r g~z sgf ~rxrr |-rg-[ g~--
"$4000 JO SHILLE 4O HOLLINLIOMN4 "LOE-§f=w--]-x-f--~ tf=-- I s P
*313 '‘sd43’aapgd *FOE-4)-——=] -1 il-zzxz-2—-|zx-z-|——~] =
TASBUELNE ALINNINS QILIDAVALNN WIAC ALINOIHY OHINWL En0SuAd *TOE—6fw-m=| g |-mmmmme z tlres-efxxxzf——-
‘LHINIIUDY ALEWNIBS AL QIUIADD A4 YN ALNIJDNY OIVINDOV-NILIvw "BOT-&]-1--]|-~12 - ———— e e t|——-t—-z-]rxxx1-]-——-]2~=~
‘ONITTY LNOHLIM SLIMJuR4 Aluvd TRunaas se HOIKSISSO4 HIHM *SOE-Sf =] — 1S Inialad Sabetnded Edend 8 B 4 5 4 Lot
"OLY ‘SINIMNAULENT NI ASBYBIANI ALINNI3S 40 HOTAIFAWAd "POE-Gf-—wu]|——=]- - R [ ] TR SR iy pYoNGHIN P
(HO11234uN4 40 ALIANIANOD (AFLDNJWIS ST ISANFLHI ALIWADEE HIHM "EOF-&]——~xf--- —— bl B ERETEEES BT Y £ o 1 ot
CLSFUNANI LLTHADES LDAJNIY OL QIVINOAW 8T OHIVIE wIHM *TOE-é]-—-pfrra]-=soame innhatebahainbebninded B ¥ Idndninlinl S IR S LI F2 A EF 3 ¢
TASINALNT LLTUNIAE JO ALIVIAUAINOAND ANy AHANHIYLLY ‘EOT~4] === wun - ——— Ll B ebitl e B F R E2 2 3 3 B £
‘L837ws] £ 3701139 JON YIAAHN OHISIWY SLSIUAIHT ALINNIAE *EIT-4)~=—a] ——]~—~ -l Iz-~2yx--g
‘4 IIITLHD WONS AFINIINT SHOTLIOSHUYL 'HOT-4)~w—] y-g)-rmmmmmmee -]z 1-g-={mm=x]-—-¢
‘4 IMATi¥Y 40 WIALLYUN LIICANE AHY AII104 *TOT-&)|---1] g~g)~memmm g |y g g e htuint § B 3ot &
[XARN R ¥4 L4 2ol ¥R FRUN'S {1: FA-Totod G 4 B-F F-F3: 13 O'2-F2 RFL 2 14 (100 [4d 14
0000] 100{00000000000TITITETOC00ITTO| 0]0C000TO0] 10000 0000 0T00
vrel| eTT]SoaccssebrbEvereressesrTIY t{vrzcerirt esece]eseslcine
SELS) S66] 6850866468006 865886468586685848] 6eebsb6t68)atass]bnbs]bsss

ITiA

IIA

IA

AT

I1I

11

207H



