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IS. ABSTRACT 

This is k  research report on the applicability of grouping techniques to the data of 
International relations. While It Is still too early to make strong recommendations for 
the "best" grouping method, the results of this paper suggest some important character- 
istics of current techniques which should be considered in selecting a grouping tech- 
nique . 

Several goals guided this research: First, to demonstrate the characteristics of 
current clustering techniques by employing experiments with known outcomes—plasmodes; 
secondly, to suggest a measure of similarity that is advantageous in grouping experiments 
when correlations are of less meaning; and thirdly, to employ the techniques investigated| 
In the plasmode to a substantive problem from International relations. 

Data were collected on the mileage between a number of cities in the United States. 
The cities were arranged into two matrixes: one of 22 cities, which divided into 
obvious groups; the other of 60 cities, with no discernible groups. The distance matrix 
was then rescaled to a similarity matrix varying for 0.0 to 1.0, where 1.0 is the closest 
The principal components of this matrix were computed and the similarities matrix was 
also hierarchically decomposed employing an algorithm supplied by S. C. Johnson. The 
groups delineated by these techniques were compared geographically on maps of the United 
States. 

The research suggests that direct factor analysis techniques seem core appealing than 
the hierarchical clustering schemes for describing the structure of the spaces defined 
by the plasmodes. Hierarchical clustering schemes are useful when the researcher wishes 
to break up a dense cluster of entities, however. 
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ABSTRACT] 

This is <i research report en the applleebillty of grouping Lcr.lmlqucy 

to tlic data of International relations« While it is still too cnrly to make 

strong reconavendatlons for the "beat:" grouping method, the results of this paper 

suggest some important characteristics of current techniques which should be 

considered in selecting a grouping technique« 

Several goals guided this research: First,to demonstrate the 

char;! -.teristics of current clustering techniques by employing experiments with 

known outcomes—plasmodes} secondly, to suggest a tneasui.-e of sirr.ilujfity- thut is 

advantageous in grouping experiments when correlations are of less meaning; and 

thirdly, to enploy the techniques investigated in the plasmode to a substantive 

problem from international relations. 

Data were collected on the mileage between a number of cities in the 

United States. The cities were arranged into two matrixes:  one of 22 cities, 

which divided into obvious groups; the other of 60 cities, with no discernible 

groups. The distance matrix was then rescaled to a similarity matrix varying 

for 0.0 to 1.0, where 1.0 is the closest. The principal components of this 

matrix w.re computed and the similar tics tpatrlx was also hierarchically 

decomposed employing an algorithm supplied by S. C. Johnson. The groups delin- 

eated by those tccn.iiques were compared geographically on maps of the United 

State; . 

The research suggests that direct factor analysis techniques seen more. 

epponJir.g than the hierarchical clustering schemes for describing the structure 

of the :;.acos defined by the plasnodcs. Hierarchies! clusteriiv. schemea arc 

useful when the researcher wishes to break up a donüc cluster of entities, however. 



1. UTRODUCnON 

Grouping nttlMiti obj^etti Indlvidualti or Mtss V-y type»; i& n basic 

step in teteribing phenontnou and building •eiftneei The vlrtua or ty^ir^ .'.-; 

that it cnnb.leii pftrslütonioUfl dtacriptioni of objects and fftcilitatCI reliable 

predictioiiE about thorn ba.std upon their group identity■ Classification is iV.c 

process of ordering cases into groups that bast rapraasnt certain «apifically 

measvircd relations of contiguity, similarity, or both. Whilo this process 

is certainly not new to tbe. social sciences, it. has been more readily fiSBO" " • •.; 

ciated with biological taxonomies.  In taxonomlc work in biology—where typal 

distinctions bave been built in a non-systematic (non~quantit:at.ivc;) fashion, 

it is becoming increasingly clear that a more systematic basis is required 

for scientifically meaningful classification (Sokal and Sneath, 1963). 

In political science voices are being raised for the use of systematic 

grouping teebniques (Russett 1967, Rummel 1969, Brams, 1966). The problem with 

the prevailing types in political science is that the ratlonals underlying 

the categorization is often not explicit.  It is not clear whether our "types" 

really divide different kinds oi variance.  If we are. to deal in types a clear 

and empirical basis for the distiru ^ions must be made. 

Several techniques for grouping entities have been suggested recently. 

I hav."' cbosen two techniques which seem to be most; fruitful for use in inter« 

raticval relctions. In order to investigate the applicability of these 

techniques, a special type of "cxperlmant" hag beon designed.  This type or 

experiment it one in which the outcome is known before the experifflentor begins 

his r   alysis and is tevned a plasmoda<  Flasniodes are used when an analyst 

is tntwastsd in discerning the characteristics of his snalytlcal tools and 

not tka cbaracteristics of tbe entities Itndet study. Cattell suggests the use 



of plAtnodaa to InvostlRfttt il»t proptrtiM ot fl ipMttlfl MtlMd (Cnticll, 

1967) .    K« c»-."      t: : 

Tin  UM r<jl...•:.   vf a plMBodt vcaltlcu flrct in hrlpJnj'. uo 
cv.ilur.tt   the powex of varioiif nxpcrlweiitil and MMlyÜcaS 
pcoecdurM to IIIOM tli.i IIH« dat« in «oy txporianfe do<n not fit 
■ povticultx Modol«    fot, before nppJyinp. the invent^JtOJ^y 
proeedurofl to bo tvaluiitodi we knov •■ilrindy, by vlriur of oui" 
"hi'.cl   rl.1,,1" Inforaatimii v;luil •Cttial  Ktructmcc ftb.ould be 

y rovoalod.    from »oein,". ihc-. Ccfjcc to vb.loh tbey «rt- vcvcolcii, v;c 
i are i.hU   to cvnlunto the vclntivo couiKlne.T of the givon Mtbodfl 

mid Inforentiol procedurttt    in til ordiaaty investij;n,-l-onc» ^ 
diütiiifi fron invottigationt with o planaodOi tbc scientist leans on 
tht boliof that hin c.xpcrJMpntr,]  ntthodt niul stfstlstical onolysos 
arc; capable of irevaaliag whathar the d:;tn hat a strurtuve vbich 
fits soiuo particular ncKlel,  and on thio assumjition ho proceeds to 
"substantive:" d;i-u-ovcrjes  in the given domain.     In working i.ith a 
plaaoode, precisely the eonverae approach is r.inde, r.lnce the 
technique not the ■uhatantive area is Invaatlgatad«    Da knows 
exactly what the "substantive" structural answer mist be, and he 
is settin;-, out   to dlrcovcr  things about  the Method,.. (pp.   30A) 

2.     PLASMODE 

In order to keep the; structure of a plnsn^odc in its simplest form, 

a two dimensional problem was chosen for this investigation. When we deal 

with only two dimensions, we can plot entities' positions and then visually 

search for clusters. For this purpose a common road map mileage chart of. 

several U. S. cities seems ideal. The mileage chart becomes a matri:: of 

distances between all of the cities identified in the matrix. The matrix 

is square (cities across cities) and symmetric (the distance from Chicago 

to Detroit is the same as from Detroit to Chicago). The grouping of cities 

ought to be quite easily recognizable. There may be more than one way to 

define groups, depending on the size of the groups we wish to identify and 

on the general criteria we happen to apply. Any of these choices can be 

teste'], however, against a visual inspection of the groups on a map to 

ascertain their logical "meaning." 
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TVo |1l—llH wtio «floy^.    Ih»  tirui cuntaJi.s 2?. titU9, 0**»* 

to ßtoup Into rather dlt-.tnrr Mts,    Tlif r.cccimS • -.trl»-. rcM»r«l«i SO ciUct., 

wMch ari. iptMi out •cruf.» iho M».    Thl^ »won.: tintrJ>: Mlov« uc lo itctt- 

tnin tJ.o ictwloncy of th» icclmlq'ioji to dttcrihe »-.rour« which do m.l  bcc . ;y 

be JPti-JtlvcJy mcanlnfifuJ.    Tobl« I contnln.. th<: liu .'.r c^Jtfl for both 

plor.Kiodcs* 

2•I Fflctor Croupo 

We «til proecnt two ciCtho<:5 of proupinji naCioM on nlidr ditUneoti 

The first nefnod is a olrnct factor KMlytifl of ll.c dlhtn<«cc Bttrlx (Kirv.rJ, 

1969, Section 22.2). The (mllcnRc) tistnnccs rrc firM rcaUt to lie 

between 0+1.00, where 1.00 it. the cnoJlr:.t dittCBC«, This tr.'in-ferns the 

distance matrix to a simiJr.rity mctrlx, wlilch is than fncror analyxed 

(prlnclpaJ components) es though it vcre ■ corrcl.-tion v.ntrix. Xh« result- 

inf. factors define cities whose pattern of distflnccr. frow othtr eltlea ara 

interdepene'ent—sinilar la proiilVt Cititt with high loadingc or il.o  aaae 

factor are similarly locrtcd in t;puco. 

The factors can he rotated to orthogonal and obHriuo ■tople atructura 

to ascertain the elaavoat dafinition of ßioups. Doing factov analyala in 

this f-ishlon bringt cut distinct groups: tlif.ro Mould b« no ambiguity ci; to 

the nunber of types or the meraborship of aach typa»* 

In employing factor analysis, the principle 0x1*3 tftchnique was 

applied to the tinilaritiea (tranaformad mileage) matrix. Rotation to ortho- 

gonal solution was parformed on three Cactora in both experitnents. The choice 

of tliis cutoff will be discuased Inter. Tablet-; II. and III present the ortho- 

gonal ..otations of the 22 city and 60 city plasmodea. 

In the 22 city example, the factors define thrco clustersi The first 

cluster- is centered around Albany, Kvv  York, and defines a Rroup of eastern and 

mic]-v7?ytei-n cities. The second factor, centered around Colorado Springe and 



'i'ablo 1 . lit t of Cities in Plasmodc 1 

Pl^smode I Plaspode II 

) Albany, U. V. 1 Albuquerque, N. M. 31 
2 Af.hvil.lc, Tünn. 2 Atlanta, Ga. 32 
3 Atlanta, Go. 3 Baltimore, Md. 33 
4 AtlantJ.c City, N. J. 4 Birmingham, Ala. 34 
3 Baltimore, !kl. 5 Bismarck, N.D. 35 
6 I'-:n[;baiupton, M.Y, 6 Boston, Mass. 36 
* Ulrmingham, Ala. 7 Buffalo, N.Y. 37 
8 Eoston, Maes« 8 Cheyenne, Wyo. 38 
9 Buffalo, N.Y. 9 Chicago, 111. 39 
10 Charlotte, N.C. 10 Cincinnati, Ohio 40 
11 Chfttanoogfl. Tonn. 11 Cleveland, 01.'o 41 
12 Ckicago, 111. 12 Columbus, Ohic 42 
13 Cincinnati, Ohio 13 Dallas, Tex. 43 
14 Cleveland, Ohio 1A Denver, Colo. 44 
15 Cr.loradc l'j)S,,Colo. 15 Des Hoinas, Iowa 45 
IG Columbus, Ohio 16 Detroit, Mich. 46 
17 Dallas, Texas 17 Dubuque, Iowa 47 
5.1 Davenport, Iowa 18 Evansville, Ind. 48 
19 r...iv-r, Colo. 19 Ft. Wayne, Ind. 49 
20 Detroit, Mich. 20 Grand Canyon, N.M, 50 
21 El Faso, Tex. 21 Glacier Nat. Park,Mont .51 

22 Helena, Mont. 52 
23 Houston, Tex. 53 
24 Indianpolis, Ind, 54 
25 JaclvioHj Miss, 55 
26 Jacksonville, Fla. 56 
27 Jefferson City, Mo. 57 
28 Kansas City, Mo, 58 
29 Tansing, Mich. 59 
30 Little Rock, Ark. 60 

Los Angeles, Calif. 

Louisville, Ky. 

Memphis, Tenn. 
Milwaukee, Wise. 
Minneapolis,St.Paul,I !inn. 
Nashville, Tenn. 
New Orleans, La. 
New York, N. Y. 
Omaha, Neb. 
Peorla, 111. 
Philadelphia, Pa. 
Phoenix, Ariz. 
Pic-re, S.D. 
Pittsburgh, Pa. 
Pori.land, Ore. 
Raleigh, S.C. 
St. Louis, Mo. 
Salt Lake, Utah 
San Francisco, Cal. 
Seattle, Wash. 
Spohane, Wash. 
Springfield, 111. 
Springfield, Mo. 
Tampa, Fla. 
Toledo, Ohio 
Topeka, Kansas 
Tulsa, Okla. 
Washington, D.C. 
Wichita, Kan. 
Yellowstone, Wyo. 



Table 2.    Orthogonal Rotation (22 citifL') 

Fi'.clor 
City 1 2 3 

Albany 1 9203 02bU 2130 

Ashe'vllle 2 A976 1939 7964 

Atlanta»Ga. 3 383& 243V 6672 

Atlantic City 4 8420 0240 37 3o 

Baltimore 5 8253 0927 4366 

Bingham 6 9137 0772 2673 

Birmingham 7 3501 3416 C240 

Boston 8 8750 -0600 2307 

Buffalo 9 9059 2006 2502 

Charlotte • ,' 10 532.1 1293 7733 

Chatanooga 11 4410 3034 8095 

Chicago 12 6719 4831 3836 

Cincinnati 13 6808 3631 5396 

Cleveland 14 8346 2916 3659 

Colorado Sp. 15 1593 9253 1181 

Columbus 16 7514 3411 4701 

Dallas 17 1317 7084 5252 

Davenport 18 5953 5701 3525 

Denver 19 2012 9304 0743 

Detroit 20 7968 3353 3573 

El Paso 21 -0745 8274 2609 

Erie 22 8769 2409 30'.5 



Mbla 3.   ftrrtwgwail Uot.aion (60 citj.s) 

Vri i.-l).                 Cot. ■nunality Factor 
Ko. V.ir.-                   3_ /re tor»! 1 2 3 

1 All.ll;»'. V.;U> P24 209 645 -604 
2 /lliiiita «70 66/. 067 -629 
3 hfOt'-  •.. t>7l 903 066 -227 
4 Mil   ilr.'i.  .. 694 64G 134 -676 
5 hiucrck 801 505 720 -167 
6 tos lull 767 8/1 -001 -095 
7 HuffnJo 860 90) 156 -179 
8 Cli<y< MM «41 375 750 -370 
9 thJcas0 912 111 366 .340 

10 Ciiiclnuali 921 639 234 -402 

11 C» vi-l.md 924 904 216 -245 
12 Cohmbufi 922 870 214 -345 
13 Uüllns 8C9 379 387 -771 

H ?)cnv»; 835 345 722 -442 

lb Dos S'oinv • 663 €61 511 -559 

16 Detroll 911 666 256 -245 
17 IHihuqu» 876 74/ 446 -344 

18 |WMM»t11i 910 746 270 -5J0 

u Ft.Wayn2 927 8S5 289 -336 

20 Crand Cnnyon 80S 053 733 -515 

2] Cl/icl*;r Kat, 847 250 666 -006 

22 lie 'm.- H70 249 895 -063 

23 lictiston 841 355 294 -793 

2A Indiana 928 820 2R5 -417 

?5 Jwck^cn 900 535 188 -760 

26 Jbckr.onvlUc 779 624 -023 -624 

27 Jeffoi r.or. Clly 891 643 407 -599 

26 K»«tiÄ.if. Ctty 684 579 484 -561 

29 L.^iif-inj'. 899 664 286 .266 

30 Uttltr Rock 908 536 300 -727 

31 I.O.T Ai.fclo» 72S -07/ 721 -446 

3? Loiii^vlll« yl* 795 232 -479 

3i llMflito 915 608 25r. -692 

M lillvau^Cf» 8*1 801 391 -295 

35 riln;:.-St.   IV.ul 224 6; 7 544 -26:- 

36 Ni.<jhvlUo 903 714 193 -597 
37 HMt OrJr.va» 849 4.: 5 15) -769 

38 Kcw York 821 890 026 -169 

39 0-  .ha 658 595 566 -439 

40 PMNria «99 753 3h7 -42K 

41 F.innJelrblit .•;50 900 ou -191 

42 Hlu . rlx 769 03i 6&f» -566 

43 Mm r« 618 so: 699 -269 

44 Pin t-Viri-'» 913 909 161 -247 

4f. Toxtlend 799 025 6S3 -008 



Variable       Cw..,unulJ:y Factor 
Ko.   Kaae      3 Fftctors   1 ? 3 

46 Rölclfh Ö13 S05 015 -40C 
47 St.Lou Is. 909 702 354 -540 
48 Salt Uke City 653 1PC 853 -296 
49 ttn  rmicisco 700 -07! 793 -23?» 
50 ScnttJo 806 066 893 056 
53 MMN 856 164 910 039 
52 CrrlnsftclJ,). 902 731 373 -478 
53 Sprinc/<t)t'tI.. 898 51 400 -633 
54 T«rpa 737 563 -054 -645 
55 To)« do 930 890 261 -263 
56 TopcJi. 874 5'.^ 510 -559 
57 Ti-U« 884 484 436 -677 
58 Wafhlncton 865 C92 066 -253 
59 Wichita 873 47A 5i7 -617 
60 Ytllwmtonc 885 275 879 -190 
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Htnvc»,  is .1 nrup ol  Rocky üoui'tuJu axv\ South MMCMM cltlic, wlillc tht- 

tbitti fatter li> r. routlu-rn UwttmJMm c<:iif«i.' rroituJ Atlant..t Cfcorcin, 

In tl«   CO rity cnt.t.t  the ruiuCi ciilcrio fn   rotatioi. uns three 

f.-Ttur«..    Tl«c feutth f.n tor euplrined only 2.7 pcrtut of MM   vurlfliKt with 

no lotUn^A fbow ,5.    Thw flrct r.lu:.tt.t( by fn   the «troncf^c, centered 

«voiiii«! ritttilurch, Clrvclr.ii<J «■•t! B.i'tInoir,    Tl.fi-  factor It centered In the 

East  en«! croups citjre. both '.Vbt nnd South.    The {.«cond fnrter 1c cent, r« :'  In 

the lorthtftrct at Spolxuo and covers the t'esi.    The third farter loosely 

cent •in around Kcvi Orleons end Itonrton.    This factor IUP i.e hi|,h londin^c ot> 

It.    H    c of the ciiJ«-8 ire Included vithin chf other two factors in the 

8ov<thci'n atntes both to the eurt and vef.t. 

The infotuaiiun prcacnted in the factor tables can alto be conveyed 

unln^ a nap of the United States.    The ohncrver cei. more easllv check the 

atructurinp. of the ploitioxe experinenta with hit. intuitive "fiel" for the 

proupinf. of citiert baned upon oilcake distances. 

Th»« Krouplnitu of cities are rcndily dlsseernible in tl.«  mop prcscnta- 

Ltion.    Ih" contours or concentric circlen on the rap refei  to factor loAding 

criteria.    Ihu»,  the inner,  thin   circle cle^trrp  . U dries with factor 

loadings above  .16 on the r..i u  'r.ctcr.    Tin. other circles refer to loading 

critcr*a of .71,   .50, and  .30 rcspfftlvcly.    Turv.ir.c to tho treupinps, a 

nid-'K.'-cti. j-.roup Mitht  have been nfMfeti«    Vhcst  mld-vcr.tcrn cities were 

inclu*. e.! in the other {;ieup5, but thty did nut  ^rcup into a reparate tl—tW< 

In bfti' plnpnodec tlie^c citien would have jjroupco  if a fourth tactor lu.d btM 

cnpleycd.    Thr   percentage of variance r.ccountrd  foi   in a fourth factor  in each 

case : „s very  lo-.    The  load*«.".« wet»« bclw  .500 nr.d  tl»e IcctOTt t.ould IK>1  Imvc 

been 'stated under nort..-.! cvltf-rie of  the VtVta(Cll of Ijaeinjr or a SI'-KKL t^nt 

(Catt-ll,  10« 6).    They \-cre Mt employed in  tlv^  plar-ocie for tin   MM MMMt« 
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Both fnun   tttuclurcs vcrc related to en oblitii'c, hioiunrtJnln 

solution.    OMiquc roiacion vat. cc-tlvc-d to ascertain the rclntfwiships 

betvit :i the f,roup frclor»-. In this rv.u}yf.iht    II  t\,f factor« sr«   highly 

Intc-rcorrclattd, c-cch prouj. ii> ovcrl; ppln* the other grouj>R nd thft f.-clors 

•re not cqurlly difinJn^ a clusttr of <ly.:!r.    Ih':- {«rii-iary patttrn nr.irlx has 

tccn intetptcltd Jr. tin. 22 c'ly C.;J>I.I Ji-.-nl^.    Iro bl.nrp f.-cterr ij»pp   x« I vitli 

a third factor cho^ln^ so: r- r.ot.criitc loading:.    The thru* ftctort arc quit» 

•iailcr to the orthei.onal aolution except that the fin.t  f re tor hrc six cltief. 

loading above .86,vrhi)t; in the ortbogonrj c*t,c tl.cic  wr*   only five.    Albany 

and Bin^hAnton are at th« center of thr finit cluatcr.    UM »tcor.d ft'.tor 

centers around Denver and Colorado Sptin;?,while the third factor *» a 

8outh«rn factor loosely ccntercJ at Atlr.uta. 

The factor corir'l.itlon n.-itri/ shour thnt  far tort 1 an'   3 have n 

ikodcratr coml.uJrn.    Fretor tifo is lllf.hily lerr relrtcd to cither factor 1 ci 

I ? 3 

1  

2 .2679   

3 .A 322 .ttlO   

3.    T'v ♦ tlu  croup» in tht   Knst  and tic Sourh HC«    irerr. »HtvciMti vith i u'. 

other  •i. ;•. either is vith the vettern cvn*lP* 

In coptrn«!t to the s»'!-! ch.n^es ah«;oc*.jlciI with the 'M't in tor.-*.! 

on Hi    IS city ttntrXx, obliflM  factur ftnolyrifi ef  tlu   Cü c^iy i..f.l:. pt9dte*4 

slri1!''«; changes fro» th<- orlho^ni] an;l)  is;.    In t'.i!  i.l:.;.. • thcr«. i    < ily 

one v.ll defined cluster.    All  five of the citlr:  \ith iMdinfS    hove  ,{=(— 

Clsivti ;, Ulacier, lUlenr,, r. cr«-»;, an:l Yellovsion«' -a e tquaUy  ..ntr. 1  to 

tlu. <*   ;;tcr defined by the  f.-.clor.    Ouly ei;hl  o.'  the M cIU. I lave e  IMUIA] 

of  le; i t!>r.i  .W on thift factor.     Il  luuli1 rpp^or  tfi  t   f  • pa    factor CCCOuntf 

for r.i.^t of the Fpoci;;! vfvjatlon in eJii«   . 



UUfl A.    OMiqfi   not..tiou (?2 Citjcu) 

Citv 

Albany 9607 -0986 -0342 

Anhtvlllc «OJ*! 0386 6973 

AtlßiiLn 201«» C932 7997 

AClmilic CUy 8683 -1173 1624 

Ba)tJüorr 8343 -0521 ?2S2 
Binp.h^iiton 96U7 -0539 0173 

Blnnit.jjb..'i 2236 2060 7469 

BOHtOll 931.2 -1391 0098 

buffalo 9448 0794 -0184 

Cliarlottc 4308 -0299 6722 

c:l:nt r.n'.o- ;• 3298 15K1 7109 

Chlcn^o 6407 3Ü30 1508 
Cincinaati 6347 2336 3375 
CJfVolanJ 8394 1665 1144 
Color.<df> Sp. 0808 9410 -0600 
foj-, '.iß 7261 2127 2446 

Dallas 0009 6578 4271 

Dave: 5>orl 5539 4tt72 125* 
D«nvcr 1340 9481 -12)6 

I»c-trolt 20 79 Vi 2178 10H9 

Kl Paso 21 -1934 8426 1778 

Erle 22 9004 1172 0430 
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Tftbli   S.    Obll',vi' notation  (00 Cities) 

Albuquciqut- 
Atlr.nln 
Balti'.orc 
BlrmJnthaa 
Uisr.rrk 
Boston 
Buffblo 
Chfycrno 
Ctiic.   ,(. 
Cincinnotl 
Clew land 
Color bur. 
Dallns 
Denver 
Des Mo lite s 
Detroit 
Dubuquc 
Evcn^ville 
Ft. Wayr.?1! 
Grrnd Canyon 
Glacier Ket. 
Ilelcnn 
Houctun 
Indiana 
Jcckfton 
JacksonvDle 
Jefferson City 
Kansar. City 
Lansing 
Little Rock 
Los Angeles 
Louif.ville 
HcpphlP 
Milwnukoc 
Kinn.-St. Pnul 
Nashville 
Ucw Orlerna 
Kew York 
Omahn 
Pcorln 
Millrdtlphl.! 
Phoenix 
Pierre 
Piltsburth 
Nftiaal 
Roleif.h 
St. I.oulr 
Salt MM City 

Pretor 

.J- 2 -3- 

1 6470 5698 2993 
2 4655 0357 3358 
3 5754 -3337. -0902 
A 4C?3 1612 3785 

5 8794 UM ►2097 
6 5020 -4303 -1311 
7 Urn -3339 -1607 
8 8291 3516 0059 
9 76ro -0803 -0404 
10 6759 -1044 0403 
11 6984 -2605 -1170 
12 6771 -1710 -03 51 
13 5350 4845 47^9 
14 7885 4080 MM 
15 7984 1189 0255 
16 7206 -2338 -1231 
17 7959 -OOtl -0454 
18 6512 0542 1740 
19 7293 -13B1 -0404 
20 6288 6328 2410 
21 8676 221/ -3255 
22 8745 2803 -2570 
23 4449 4756 526i 
24 7064 -0626 0447 
2S 4625 3055 4719 
26 MM 0717 38 J 2 
27 7033 1902 1934 
2C 7292 2600 1930 
29 7323 -194? -1060 
30 5557 325? 40r-6 
31 5439 6545 2221 
32 6478 -025? 1242 
33 5597 2427 3685 
34 7815 -09') -090: 
35 8350 oi s«-. -1230 
36 5700 0883 2669 
37 403? 3249 5055 
3C 5334 -3f.4S -1240 
39 8056 1914 0449 
40 7507 0261 0464 
4] 5579 -3657 -116? 
42 5650 6543 3119 
43 8636 1830 -1119 
44 6559 -2845 -10)2 
4S 7438 .»563 -2559 
46 47(6 -1713 1174 
47 IMS 170/ 177Ü 
4L 8140 4501 -03;-. 
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City 

f&ctot 

IM Francisco M 6065 5397 0120 

iMttlc 50 7678 2870 -3271 

jpotiam 51 8377 2639 -3280 

Sprinjifiold.I. 52 726'. 0684 1026 

SjjvlT),':ficl(\i:. 53 6624 2755 2831 

Twf« 54 2809 1090 4283 

ToloJo 55 7271 -2209 -1090 

Toj«ol-.n 56 7333 2866 1930 

Tulcn 57 6359 3778 3412 

llsshin^toii 5« 5695 -3090 -0631 

WJcMtr 59 6953 3741 2670 

Yellov.'sLor.t- CO 8769 3347 -1630 
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In addition to the major lTac("oi', t'.v;o minor factors apponr. The 

first is centered around the  Grand Canyon ai\d the second around Hew  Or .leans 

and Houston. These tv.'o minor factors are bipolar in that: the loadings define 

a group of cities that arc positively loaded on each factor and another 

group that are negatively loaded on the factors. The implication of bipolar 

factors will become clearer whan we turn to the geographic displays. 

In interpreting the oblique rotation in the 60 city plasmode, the 

reference structure matrix was employed rather than the more customary primary 

pattern matrix.  Two criteria were influential on this decision. The 

primary pattern matrix had 29  loadings above .86 and all but. three loadings 

above .50. The interpretation of grouping procedures would have been very 

difficult with the primary pattern. The factor correlation matrices also 

provided information for choosing betv/een the two rotations. 

The primary pattern correlation matrix: 

Factor       12        3 

1 

2 --.44       

3 .58 -.77   

The reference structure correlation matrix: 

Factor 

1   

2 -.00   

3 -.41 .70   

By discussing the reference structure matrix we arc able to reduce 

the correlation between factors 1 and 2  and in general reduce: all correlations 

between factors.  Becaiiüe of the very high loadings for the primary factors 

find the high correlations between the primary factors, the reference structure 

matrix was selected as giving ^ clearer simple structure. 
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The y. Mr prfMtHctJoit o! l'.\c two ^lüsoeJca dt^01».tratet» the 

froupJtv  of clil«.   In Lfth p].-r.!:uJ(>s.     In Iho plrs» «"fc I'Jth 22 cities t!. 

ir lltl'ia cl..'..   in tli • {.«•ocr.ij I'ir Iccricn t»f ßicuj»«» fro.-« tic crthojional 

C««f.    T>ic r-o-t BOtäbJU   wh.-fv.t   if  MM «htiukaf.c In tiM of the l^it> »aller 

f.rou|ifc: l>cth tli   fc-.il   ra r.nd t.Vferoru clusters conr uoir shni|>'/ in focua. 

In the tu city platfocc roro atriViiv, chmii-.cs occur, BF we »hould 

rxi'cvt, r.lV'i» UM ^if<   r«MM \Mcli .-.pp.arcd ii- the intcrprctilion of  MM 

f..«t(.r n.TitirrR,    Kov,  there it. otic Ictyi1 groupiuf, centered in the Korthw.^t; 

•IttM r.roup fr«i; the Kaut and Soutli a» MM lo.-.t'inc criteria is relaxed frett 

,J«C to .71 end fiti-illy to ,50.    The MM reak frctorc are ccrtt-red in the 

Soothvcst and the Sotit'.i.    In f.roi'piii« citic.« aceordlni, to toaUflftg  MM MMÜtl 

inoyi rpptor Mfctdi IMVI opposite lo.idini'.s on each of the ■ir.o«- factors,    (»no 

of  tli'Sc rrcup;—designated by drahed lin^s la in the Fa»t and raprescntft 

MM bipolar loäuinrs o:t the acutla'ä: tfrn factor.    The olhet  fc'-ull grougi if  in 

the   f.i*- K.>rt!.i\i   and  ia the revarnc of  the Southern cluster. 

While a}!  the croups are lute tptctable, oblique aolut'jns do not »ev»a 

to be quite as ir..-cninf.ful vhen thev rrc no clear cut clvsters of cities as 

in the 60 city plnj.nodv.    The eunlyiis tende to produce froi.pa vhlch are ti 3 

IniCe :o Inierpiet erslly.    lhl«t la dtic to tht   fact thnt a ler^a group of 

c'tlc.i tend to h.ivc the s.in-e pattern of dlntnnces across all titles and tbere- 

fovc c uct-.r together even thrush they an- f.vit .- üiHtant  fron «ach other. 

2• 2    lii^rnrcliien) Clu^tcrln? Scl riie 

Another MtMMi fcr f,ro"pln« entities la based uj or. tht distrncc 

betv< eu all puints in space: kafcMI one at a tir.c rather than the pattern» 

of v.M-lrtion In iistMMM acrer.s all cntitii-t. associated vltl» i'actor araly-is. 

fair   :   MMtyii* Jv>okr at a matrix of citier. r.» a scries of vc-tors. 
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Thus;, fftdor s-jolysis l^fciiir with ft &qiif;t ^ sy: xdric i.i.trJx— 

cities by ciiirs,  in this c«r.e—of i.izlltiiiilcs.    The rcruJiJi.,'. fnetoro 

dcfin.   citicti whoe« pütifra o! dijt.'ucci. fii>i« oth^r cillca cre intevdcpcMlcut— 

titsilPT in piofilo.    Citic;. vlth b^;;!. !• J'uvr o.-. th.   »:.« • f.-ctor dif.pJny 

siKJln* petterns o' dt^t.-nrr« iew Ih.-J*- r^tpectSve coli- r. v^ctort end arc 

thuc {•iiiiilaily located in iptMi     In to^trpat,  iMl M ' w thed li'ilds « 

hlMürchiccl Erouplnn of cltJc» and pir^i^cr a ta::ono^ic tree ©i  d<:idrp^rfy 

with citibfr that arc closcU   in c'lrt; .-.   on the- bot ri. i of each bianch.    Ihib 

Mct.-iiquc 1B cloNtJy a«ir.©tinted »'it}« tiolti,!» al scirnre.«;  tht* upthcilolo^y 1» 

tbr same as that  enployt-d In t\illt!<i:fv, tf-(>ivr.ict of rvptiU-c, nan'tal» or 

incoefe (Sokrl and Sncath,  1963). 

Sever..1 techniques by which a dtn^ro/.v/in can be U:Jli  '..i.ve ben. 

pvl.jiKhcd.    The MM recent of then is by S. C. MMMM (19('7«.    It MkWWf 

Ward's (1963) gtoupinc technif.iu" /«ivl that <   .»loytd by Sol'.nl tv<\ Sneath (10(3). 

The :echnlqutr operate«? on either a dictcr.ee or fit llcritiet t.-.«.rix.    It p.r^vph 

objects on th« bns5r. of their distances fron, each other,    lint the tlMMt 

two | Muts in space will be crovped tefMher first.    The next cJo«5Cst entitlcf. 

are < rouped scec .dly, and so forth, until cl)  mritics are in a single crov;,*. 

The lu y to the method  i^ rcplarinj; two (or tore)  objeett  (citjts) with r. 

sltiflc   entity  (cluster)  that de'in"» the dii-turcc boticrn the  nt\.ly fort..;' 

clut t.e    and all other cHi<s oi  clustt-is.    l.ti^n tv.o clt In. f ■:    a (ticup, 

then   arc two alternative dietfuccs between llic praup r\ J t!:<   i-thcr entities: 

the ordinal d<Rtanccr. between both of the cllirs tls^t Joined to for., ti 

grou;   a'.d the other entities net  in the frev; .    Johnrca'r  pit'.r.     .-.llOM tin 

thoJ-.f of either the naxinv:-. c'iRtanci:  (the greater ef  t'.■ Ivo   ''.-t. ut.) 

or l- .« Miniiun dittrmce.    lie IMCIM tl.CM- altmnial lv« cholcci     "i    l" .      '.   r and 

^Cjiweetedneps Method«  tcopfc.tivcly.    Th<   remitfn;-  t.   <        li      .   .    Im   rinnt 
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utiocr MMCOM   tr.tnr.furi». fcioiu; of rh« kU.ilari\.y data.    Thus, vc iitcd have 

only  rnnl; order toj»f iilc.it.»  In fMK data. 

The Cl._-   ivr «K th.w' ]>ttL ipts to ttini^ixv ihr di;u>cltr ot  the groupfe. 

Thut; the d^ft^otcr ».cthod tuildt, f.totif.s by adding a city *:o r fvoup  If  the 

MxJnun dlhtnnco btttvet thr city nud prt'^'p ec:.hfr« In r-;»Jli'r than th.nt 

bftvern tin« groin« r'*A othvr cltjcc not in the rrei-p.    Every tine a group is 

foir.id between two citii-.; x and y there Is a choice aa to wh(ch dlatmce 

M aliould ut« to repreatm  t!»c dintnnce fron the group /x, y/ and other 

citl-a Mich aa Z.    Ihc £lr.j»ot_cr ncthotl makea th<   choice of the Mnxlrata dlatftnce 

<Kr*.y].*) ■ ■• jH''»*)» dCy,?-)'!. 

vhcre d •  dlstanci- 

fx,y*-    ■ a cluster of citiea x,v 

z •• another city 

The conn'-r ttJnenn ncthod, hwrcver, adds a city to a gr« up If  the 

nln«'- ■   difttmce botu'ccn the city and any i.cber of the group is w.iaJler th«n 

that batveon the group and othor ciMeb not In the group.    In Its choice of 

dihln WS bttween the groi<p an<! other cities the criteria «nploycd io the 

ninf- »• i di! tnncc 

d(/x,y/,£)  •  oin /d(x,/),d(>,..)/ 

where d ■ dlstanc.* 

/>.,y/ » a cluutet of titiM x.y 

l »• another city 

The (Ctnmect«     :. thoJ tend«-, to build ch^Inß or entitjee th.-t are causegc- 

rhipr*. with the length of the MMMft chrin r.lni^izcd. 



Usinp.  tlit  ti'T.?   t1.:roc*i*  cnoIy.i.V  vith  fftctor »v.rly.'s   1   h. w   i* pleyod 

Jolmson'b llicrxircMcol Clustering Srli*- r   (;!CS) o. the ot'lfinal vi5t«iic<> 

■satricch.    1 vlJl ditplry the rcruJts In two fcuxic.    First  ll.o üfudff j..   I 

will be described tnd then the fßtmHti* Interpretations of thi   dtndrojro: 

will  ht prcseittcd on Btpa o!   ti.«  I'nitiJ Sintcs. 

The for« chesc-n to |»r» f-tnt   the deitdrogr.'i; ncfds clcrlflration.    The 

pro^rta;  print-out  ltir]udci> o dcndroj;rr;. vhjeh hi.s n Kvi \ fer ecch dlff«rcnc 

distence  (&Jniilrrity)   in the matrix.    Thtiv   IvV. Jr. or fcwlltl   la thr dcr.drc^rin 

are '.oo nuntc-rous for inrcrprciutlon ar»d tOi.parlr.rn ulih prcvleMS results.    Ir. 

order to eake the hi'-rnrcMcnJ cluFterlnc jnnlyivt ».v  .     . M«  xith the fr.ct.i 

anolybis rusultn,  I calculotcd the nenn (x) nun'rr of eJUie that f,;'eii,.cv- CL 

each of the  fouir levels of clu^tcrinp. In the fectcr rcRultt; (.t'«,  .71,  ,50, rrJ 

.30).    The nenn size of  caeh of the fi«ctoi  jerou|'fc i;ao U'&cd ar   - criteria ftr 

defining groups In hierarchic.'! cluttering.    TOY in;.ti.nr«.,  t!ü'i.r;» iiM of 

the tlnhtest cluntM groupb  (.t-d)  in the factor analysis of *.}.   II city jl.re/e 

was three cities.    The flrat ßrouplng of at least  three cllit.   In the dendr.-fn/.-e 

wes chorcn an the flrht clu^lir.    The«e levels art   liMtlflM   i» H level«,  ."r. '.■ I 

figures.    At each K_jevcl eddltloi<^l groups that h.-A'c foracd rir.c«* the 1«»; 

level  ; re identified n.-.^r^Jct •   of  fcir.v. 

The. dendrogrnta for both I'CP rnrlMllqpn on the 22 city plMatte «re 

repeat, d in figure'. V anc1 VI. 

The dlerscter uethoJ hes grouped all eltlof. h.^fon.- the   J..-t   ItV«]   1-2!). 

The re inertrdnecs method dots net  pull  ir F.l I'.ux nvd Dallns until III    .'       i-.     ^. 

Flguien VII and VI.'l present the gie;:elric dlrpJ.'yr. 

Th« jinr.ctct tmthod groups eitles Into 4 ■oaaingfo] |roiipB|  tl     I     . 

Midv. r.t, South, and h'est.    Ihs jynncct< * bothod doca IU«; :   '•   as elftai   « 

gioujr'ng of  cities,  hnPtVWr«    Tht  ftajor greupliv,  is.  In th.   I     • ■:;    ;.   (.-.:. .-. 
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PlgWM V.    NBitgna for 72 Cltl'-s 

Cornvctc-dnc-1- I'cthoü 

22H 

f||iltlil   • iji! 

17M 

8N 

6N 

3:: 



Ngurc V).    Dc"i.rn(,.     It,   27 Cltir« 

Di;      I- -  K   thoj 

22.; 

■ 
SI 

>    X 
•;   -i a    •    •    •   •. . 

'i '> 

-   • 
■ . 

»    N 

-•   • 

■    ■;■ 

17:: 

f:: 

CN 

3r 



z 
t. V 

»    ■ • • •. 

•\. 

JU \    \       ' - iv*      i 

| 

■: 

3! 
|2  si; 

1l 

i| 
.i I 

I-- v 

-i f      I 
» f         i 1 

•• 1 
»•. I 
•A* 1 

c 

'- 
/ J   

/ 

ft '-..• " ' 

Vi 

I o! 
IS 

b       ■     i i 

. . 
V 



i 
's 

*1 • 

^ 

•'■\ 

\ ' •'. 

N   \ ,- '    «    - 
■ ' i"V.      v    :-. . 

i   I Vv.  -•■     v    '.       •■ 'y 

djp^ .^-n, 

1 

\ 

V 

/•• 

*> 
s 

. 

11 

■.»..—- 

• .; . 

. 
• ' f 

: '■ 

• •   ■  • 

- ■' . 
• 

. 
• 

1 •- 



25 

bvit the ■ubgrmtpingi Inside Ulli WM art. not clear. Tor inr.tauce, Cincimu'.t i 

and BMitoa sre in the ;. • ffrovpi but Atlantic City and Inltinore do not joi 

thi^ f.ro.ii) until later«  U VOttld tppeas thtt in this cayc; the cli/nr.otcn- r.'.othod 

trcup:. cities into AMtec clnftcrs md tends to acionnt for all the cities at 

Jov.'cr H levolo than does the ^connectedness nethod« 

The 60 city Mtrix of dlifSBfSI was SWSlynd in the BSSN manner. 

Ficurcr. 1X-X pvcücnt the dmdvegfMM and figures XI-X11 display the gcomoitric 

intc rpr.-.tations of the 60 city plafi.iodo. 

In the roniK-cted'i,- ss i.i'.tliod, 16 cities are grouped only at the 60^ level 

in the dwdfagr—< while all citiep are accounted for in tlie £iaiw^tf:r 

ticthc'd pri.or to the 60N levels. '-ooV.inü at figures XI and XII—the. results of 

proupini's prcL-ented in geometric representations—the connectedness ruethod does 

not ^roup several of tho cities, that is, several, cities do not belong to any 

•A  the groups dellmated by the diometcr method.  It does group the. large bloc 

of Bidwaatatn cities which did not come together in the factor analyses oi chis 

matrix, hov/over. The diaMC-tor method (Figure XII.) groups all ne cities, but. it 

results in some which are difficult to Interpret. For instance, the divisions 

on tlu Kansas-Missouri, border are difficult to substantiate. The breakdown 

of |tCU] . in the midwest is quite misleading. 

2•3 Conclusions fron rinsmodos 

i 2  have praaentad tv?o different plaaoodaai The first—22  cities— 

plat.mciic cental id clearly raeognitabla groups. The second plaümode on 60 cities 

did i -t certain a atapia grouping. There was a hi.j'.h density area in the '..'dwest 

and an almost equal dispersion of cities on the map.  Several suggestions can be 

miide ou the advisability of aaing each of the four types of analysis on a matrix, 

it Mould appear that direct lector analyaie of a raacalad distance matrix 

if: nor« applicable thaa the RCS taehniquea in both the simple structure end the 

eceiplexly structured case« When simple structure exists in the dato, oblique 
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dinon&Jons MV i? Wtter referent rystc.. ih.-w tli»- oriho^vimX di*>rn:.i*>rfi»    Vote 

the* shriiikrpo of rluf.u-rs frei o: t'no^onal to oMfijur in the 27. city pl*rrode, 

Wien tlu« date polnl s do not clccrly itlnru.r in space, oi t hoitonn 1  rotelfon 

•ppc-irt tore usofnl  in difinlnr; erouj,»?  Hi. n obllquv fector».    Obl^riue rt<tctlon 

is not oploycd by ell enaly^tfi who vt.c fr.ctor iMfttyslr,    For cxrrplc, Ti'rt 

(l*)/»«), p.  266) hot argued fci orlhojonal ic.ulii.. iatl.:;- tkM oblique.    Fror 

our 2 plasno-lct.,   it vould cccc that the trfcu-ienl  is veil foun?!c!l vhen sirplo 

strucmrc docc not txist in the data.' 

In the IICS encjyprr.,  it would appear thit ibe d^f.-» ■ t^r r.cthod it betur 

when cluctero ore clear end unenbi^uour.    Th* 22 cily MM points to tlilr. 

conclusion.    On  the oth.r h».nd,  tbf dir, ft e*- net! oil lends to broe*: dovn when 

tlicre is no epparent structure ns in the CO oily j«lj»s:.>edc.    0n^ distinct 

edVinLa»c of tlic HCS technique is tbnt both ctittri« croup ciL'es In Ifei bighiy 

dense midi/estern section of the 60 city pl.-miode.    Tlic vchcarc!»',r who find« he 

has I large group of MtitfM oll clupteiinj; et  one point   in the fpace defined 

by his data matrix inight »'ish to loot; et both con'-.octcdm.Tg eni   6iP'SiSt ■•tfc^i 

and to choose th« MM Intcrpretablc of  the tvo tcchrlquc;sr ii he wish.»s to 

make dlKtinclions %üthin his highly clustered group. 

To reiterate,  the direct  factor Milynlf tethnlqurf t-etu «rorr rppfiJllv^ 

than I'CS teclmiques in dct.ciibing the structure of  the space d^f itied by the 

plasroc.'S.    The  choice bclWLLii obliqeo o«   orthogon.'.l  MlvtiOOt dept;»ci« u^on l!it 

conploxlty in the data.    IICS is a useful   technique when thr res-cflrclur xi-liT 

to bic. k up | dcnr.e cluster of enHtlrs. t;ith tlio dloncteg nethed bel.ij. f) :;litly 

more aopllcable in this case. 
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I.   m u .»iv. i . tm 

A!i trnnlytl;- c»I  cf.f^lfl  i'ata vtll hi  pri scuttJ to pt&twi the firCir._ 

Ol   th-   ptMmtit   c:.:»rj't   ts-  to  tut« ti: .tioucil  rtl ■?!—■.     Pal»! hnvo bo..i 

co'lictcft on dy.uUc ccnfllct  l>«Vn'ler fru-. tlu- Kcw Yorl 1 ir?.!. for 1963,    Tau 

rM>«iltInf>. tAtrix wa» 26 v. iioM<t. for dyoitt conflict over 275 dy*0s.    Thlr. 

p.iiif- MM fart<-.<tl (principal co^pomntu) and rotolod throiijjh ortho^oxuil n '. 

oHl.i.   toluti«'ar<i..iJI and r.or:«'!, 190';).    Of tl««   275 nations in the »tudy, 

cnly ol hi.J A Bi«.ntric{>nt iv.ounl of conflict en tt Iract one of the five 

dJhu. .{on. .    Si^.itificrncc lu defined an a factor score of 1,50 or hiplier.    Tvo 

of  the WPM and Rur.^el f.^ctPro will bt ».;4pXoy».d in this anclysis:    Uucffirirl 

IMMMM ©f violence and nvjjative cc^iunicotio:»,     Kc^rlivi* n ■   Ainiv ;.t let» i' 

liidc^ed by tur.h variables as nccoeatiotu.» and protests, vhllc unofficial 

vl^1  net- if. reified to attaci's on cabütüieu, perROtis,  or the flag.    Only thrÄ« 

•vo diiten*..Jons were used in order to keep the geometric intcrprctetiori; »iio. It 

Factor Kcorcs fui  e.'.rh of tho 6J nations e/:hihltinj'. aicnificant ec.iflict 

in MM o»ir.fn.nl wntrix were orpniiRed into a net* r.atrix.    The order of this 

new »iintriK wat. 61 by 2:    61 n.ttlen dy.ids «p revs and ? factor columns.    fktM 

ecor« s locate ir.ch dyrd in UM spaice of thu tv;o conflict dJi?onsiens. 

Once tbe dyads, ari« located, the next »top is to delineate their c'.;,ti..Ke 

fro:!i '"ct» of the other dyads in the cetufJirt space,  The Kuclidep.n dif5tu.?ce 

neas»'.«.  has $Ri»Kd p £O;J<* deal of hupport or. | slnilnrlty measure  (Cronhach 

anr! C-« scr,  19r»3; iMMMlly,  196?),    It measures both elevation (pror'lr» a'er-gr) 

and  rctter (picfllf: stanOavd dcvinrloji)  similarity as 1f«U  tl siwilority  i.. 

niofile slir.pc.    Thus,   it dutciiiln^s ptcciEcly the cun^ruenco of spacia)   Icc^fior..;, 

The   di.if t'.ce Rtarurc is: 



*-i!i Jwtt-v' 
vhcrc  SJJJ •• dyad »J'H tcnn   o.i ll.<   t  ' 

facmr 

p      ■ i!,c ii'-!.'«*r uf  fr.rlf.- il-fin.'in 
the- f.jißtfe 

In thl» crrc only two dlr.Misioui. aie r .jdoymd,    7H   tcchni^l    Is |MMralisabl« 

to af. tr»iny difnen.-ions as arc required l<> c'cfii.r  tlif   cpntt, licn.'cvcr. 

Once a wttrir of distdnccc liar bi en dtvt loj-td,  llio clui,i.crin(; of dy    •   <. ; 

be determined In the same nanner c,v has been dene In tlii plu.«-. odtfl,    rl^ut _ 1711 

^hows the steps un'krcoiic in the analyrls.    11.o peonrtrlc inti-inrt-tftticns o' 

the orthogonal  solution are presented in tiffKM XJV. 

Tiic. orthogonal  fartorf. define IkfM tlttltWl«    the «scjci facto»" in ctUt-e'' 

•».round the a:;ls.    Much of tho group it located in the MgtCtVl f trfTMIt o.   . oU' 

negative conminicationK and unofficial fatliwMlil of violence, hot.'&ver,    Tlnr 

counter intuitive obsevvution does not MM thr.t  the dyadf. dirplry u n.-^ative 

MMNfi of behflvlor used to nan-.c these frctors.    It  rlgntfifs  that while lh.;   '.\L\ .■ 

no occui» renre of there fornc of conflict,  they dc» c;:hii'it conflict Kh.. n 

othr r variables t;hich have sone slight negative lording on the twr iiMMlMl 

iiMMMi here.    The other two factors define preups of dyads whirl, cxhibi. 

high sii its of citlier negative MMMMüitUtttM or unofficial  nets of vjolei.-c, 

but not both. 

The  information prcsontcJ  in thr: factor trblcr;  if; ■IBC cenvryd ti.--ir^ a 

geoi.ietric interprctction.    The coordJiKifcs In this ptertntat ic-n ;.;• ^ t.'.u' dineaBleni 

?f dyadic conflict behnvinr clclineatcd  in tlu   trirl id   iftttdy   (L.1! »nd Kusxiel, 

1908).    The dyjidr. have been plotted   |n thir, spsee mplafinz  their faetoc  s.ccrcs 
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Table G.     Oil!.o^pi«.-!l  R'tt.itioa of  (.cpfjict t      ' 

u 

Fncti»» 
PyfiR ) JL JL 

1 MMMA 1557 ^902 081 '• 
2 GMMMA 2526 1911 1332 
3 CHÜ m 3563 8561 1950 
4 IM»-CI:N 3543 8543 2073 
5 ISHM 7Z93 54 C 7 2929 
C \m im 73?7 5466 2l;u9 
7 !:TU-50M 7402 5370 2901 
1 WMM -0/i23 -0456 7027 
9 I::S-U:K 2721 1754 3250 

10 COJ.-IISA 3993 2428 8114 
11 IHMMI 5079 2696 76e2 
.2 MtiJIA 565J 2843 7310 
13 ■Ml »11 5651 2C50 730C 
1<4 CliT-JAP 5f.33 im 7014 
15 rin-usA 6681 2920 61K6 
16 mHM 7196 300d 5515 
17 VTS-lir.A 6R65 42CS 4999 
IB Al D-YUG 9175 2757 265? 
19 VJC-AUB 9114 2534 2732 
20 CI:N-CHT V095 2678 ?83./. 
21 tHT-Cl'-N 9114 2658 2780 
22 I:O::-USA 7993 4579 3032 
23 r^?-SAU C775 3319 3001 
2/« iSK-jon 8817 3786 2945 
25 »np.-isR 8757 3518 2742 
26 l.V.-YEM 9030 2659 28 (.4 
?7 ViS-CWJ 9030 2859 2F.84 
28 SYK-ISR 8195 4374 2P77 
29 * *f.-Ti;s 1233 4381 2691 
30 K, •• r.RA 9117 2779 2692 
31 MIHMI 9033 3011 26G0 

Facv 
Ifrffdi 

32 :   i-i'iii 511? ?54f Jf-. 
33 nci'-iSR 8150 A4'./ U T2 
34 Ww'.-i:.;: 901^ 30'.'i 2t,/ 
35 J/-.!»-USA 9095 2496 275'- 
36 IKQ-ISK 9l?8 2740 2^37 
37 usA-nui 8994 251? 3'.U 
36 m-Mi 9t'/l 2i it 2f">! 
39 MH^lIB 7751 4962 2'. 16 
40 r/i-USA 8326 393? 3214 
41 UTii-nir 9m ?t.'6 ^7:2 
42 USA-CUii 7699 4R16 2M0 
43 B».L-:rr C947 30C^ 2i   '/ 
44 Mkm 90.' 7 ?;*'. : 
45 IMP UM 9):5 2550 
46 r03'-USR 8932 28 U 
47 MHM 91 )C 2561 _•: »j 

48 vi.n-i'Ai 9101 2572 2579 
49 18U-EYR 7429 530^- 1 
50 CUH-USA 1359 880S (,. :■'. 

51 MM-HI1 611.0 59t9 31.f 
52 usn-criii 5157 743'. :■•-:< 

53 MNHM 520i 7?s'- 29A9 
54 ii;i»~i'AU 7540 5237 ?e7.' 
55 HAl-USA 7256 )2S] 5303 
56 LLIVSY» COCO 4513 2'.. 5 
57 ÜKK-S0M 9üt-8 :'73v ?:   » 
58 DM-CAl MAI 3336 .?7c9 
59 WK-IM 8573 3-'. 7'. 3::s 
60 USA-ViS 1102 MA] 'y*.0 

61 m-KAL IMS 316 •' 
62 !•: ACE 9)l'> :/v3 . 



: 

!' 

\ 

i: i • 

111. 
■ } •» • • 
i' j>~ © t. 

t; i O v »1 • r 
■   •  •   . 

;)  KP 
i eg 

■'     i   / -V-A /    » 

z7    ~. •   : 

^-" •../      \     \   • 

^ ••   » ♦ • « 

- 

■... 

'/ *.        I • 

'      •. A' 

V   ■■.  •,'v • ■ •    I; 

/ 
/ 

r. 4 
V 

«■. 
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on both <i—ilium«    The coticintrl'' cJrcJ^s or rotitt-ur:   tept9»«mlt the factor 

lort'Jiig critcii*: cnjiloyed pii.vjousJ> of  ,8&,   ./],   .ifls   ,30,  respectively, 

Turntiii;  to tlie tfelifM ttvuclur»., wc rvc aJ-l-   to is.t.vj.rvt   the prlir.-try 

pnltcm r.f»tiJx.      The clurtci iiif, of the two croup.'; MfVttCWtlim CXtVMM 

behnvior on c-fthcr of  tlic   ÜMStloilfl  Is i-.orc  vpecific to the «ttttMB  mat ti   the 

ccuflJct fnctorr.    'HHs  Js thft CiT.e Jii llio oi tl.« ;•• M-J  pnasmtptio».    The groii|- 

clust.Tlii^ around th«» nxlt has eiihir/.«J F3J;,1 tly.    IKtre 9wma to bt» a iMkloney 

touaril one factor when a Ji-rf.c perct'ntj.;,c of  the  |^iatl arc  groupi ^  toj-.ethcr. 

In coutrurt to tht 60 city pl/i^üode there ore t\;o definite clusterj; whieh 

MMil equally iiiport.Mit   in t!ie oblique  rot.-.tlou cs they w-re Mrlfieollf  In iihr 

orthocoruil case. 

The angle: between the tr.'o conflict behavior <'jirion«:ionj5 lt> 90 öegr-ar«   fn 

thc> (conctrlc pre sent r.t ion.    This rcflfcts tl-.c fret that the d.n.ui.vicnf vi re 

ictually Independent  (It.-ill and Rimüiel^   1968). 

A factor correlation matrix is co-ipulcd in oblique relation ghat 

delJnoates the «rcunt of coirclr.tlon betv.'ccn thg fe.ctorö.    liall Mid KttMMll  trnmd 

I 0.00 correlrtion beti;een IM|$tttVI OWiBlftUflU and MMffteiftl  incidener of 

v-«rlcnce.    The srr.ic procedure was employed to ascertain the relr.ticfjsliipc 

betvet'   the nroup factors in this onrlyris.    If the factor«, are highly iiitci>. 

toriel.ted,  each group is overl.'.ppiji^, the other r,roups and tlic factersi are nit 

equally defining a clur.tr.r of ebv^dy. 

Conelrricns Letx.vrn ftrlMUTy Faetorsi 

Factor 1 2 i 

1   

2 .A75        

3 tUl       .255 



T«bl«  7.    Oblique Rotation of Conflict Dy.-'d--; 

37 

Kr.ctor Factor 
Pv/ds 1 | 3 55 tada 1 2 3 

} USK-USA oo:;i 93 27 -0388 32 MAL-PHT 1.002/. -0388 -0061 
2 tllü-UfiA 1162 8783 -0118 33 EGP-ISR 8/. 83 1972 0303 
3 GMHItt 23M 8016 0270 34 BRA-FRN 9806 0179 -0ÜC3 
i. ir.i'-ci::: 2340 7995 o/.io 35 JAl'-USA 9995 -0A/.8 0083 
5 FHu-USi; 7264 1382 05.16 36 IRQ-1£R 1.0006 -018/. -0074 
6 llilC-USl1. TiU 33S] 0466 37 USA-DOM 9835 -0/(18 03':!C 
7 KTH-SOM 7i,y> 322? 0/»66 38 SKM-POU 9957 -0455 0175 
6 VtlK-USA »1402 -0891 7637 39 PAK-IKD 791.0 2663 CA18 
9 IKS-liiXT. 1764 O.'.Ol 7831 40 CAM-USA 8746 1321 0663 

10 COJ.-U.'-A 33 74 0732 7259 /.I KTll-FRK' 1.C007 -0261 0022 
11 «mmnK 44M 0703 6/. 6 2 42 USA-CUD 3130 2464 0265 
1? inK-USA 5 If 7 0705 5889 43 BT.L-FRN 9694 0237 03.82 
ia r.cu-usA 5187 0713 5C86 44 HOR-KGP 9871 -0185 0248 
1A CHT-JAP 536/. 1022 5A92 45 IK1)-UKS 1.0026 -0363 -0033 
15 '.ÜL-USA 6558 0539 4389 46 COP-USR 9695 -0078 0463 
16 Yi;ii-u::i: 1249 0518 3519 47 GUA-UMK 1.00.11 0383 0066 
17 VTS-USA 6088 2059 2950 48 VEN--IIA1 1.003.3 -Oi34 •■CiI3 
\h ALH-Yl'G 9(;97 -0166 -0059 49 ISR-SYR 7449 3135 0578 
19 Yi'C-Aüi 1.0014 •041] 0046 50 CUB-USA -011.1 9100 -©5?5 
20 CHK-Cl.f 9930 -025G 01.50 51 DOM-HAT 571/. 4222 1767 
1! riT-u1*: 9903 •Ü280 0098 52 USR-CVIN 1609 6226 0329 
22 Ko;;-r:,A 82S4 2156 0506 53 USA-USR 4441 59c > 0979 
?3 I69-SA0 942C 053/. 0362 54 IND-PAK 7613 3034 04 OS 
2A IMMOt M90 0488 0293 55 HAl-USA 7299 0313 3254 
25 /üR-ISK 9A03 07/C 007/. 56 LKB-SYR 8383 2065 0384 
26 i... -Yrn 9832 -00 Al 0206 57 UKK-SOM 9901 -0184 0194 
27 VT.N-C/JI 9832 -00-'. 1 0206 58 USA-HAI 9537 0545 J.U5 
2t S  ;l-IS?x 855/. 1881 0302 59 UMK-INS 91.23 0750 0633 
29 I'Al-INS 6624 1890 0092 60 USA-VTS 6575 3908 0903 
30. RM-BRA 997o -0142 -001.6 61 ENS-HAL 5453 1006 ■-428 
31 ^If-UMK 9836 0139 -0026 62 PEACE 9968 -0126 -0009 
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Ar. the geometric Interpretafions would lead ua to cxpoc.L, the tuo 

extreme factors are more closely related to tlie factor centered around the 

RYAV.  than they are to each otheri Just; a little ever 6 per cent of the 

variance of the two extreme factors are in cotranon while better than 15 pc:r cent 

of the variance Jn both cases is in common with the factor centered around the 

ax if.. 

Another test of the usefulness of this technique is to designate the 

dyads which exhibited high amounts of behavior on either of the conflict 

dimensions. Dyads displaying a Inch amount of negative behavior v.'cre: Cuba 

to United StateSi Soviet Union to United States; China to United States; China 

to Soviet Union; and Indonesia to China. The high incidence of negative com« 

nunications in these directed dyads is certainly plausible. Turning to hir;h 

levels of unofficial violence, these dyads are: Venezuela to United Stales; 

Indonesia to United Kingdom| Columbia to United States and Venezuela to United 

Kingc4 im, Venezuelan rebels (FLAK) staged several antl-Amcrican and British 

attacks in early 1963.  Indonesians also demonstrated ac^inst the Dritish 

8pon50red federation of Malaysia. 

Tl ■ hierarchical clustering technique v;as also applied to the distance 

matrix d.' ived prior to factor analysis. Both the dendrograms and geometric 

interpretation V7ill be presented here. Tue connectedness technique is presented 

first. The countour linos for K levels are derived by obtaining the mean si', 

of cn-h of the factor contours (at loading levels of .86, .71, .1)0, .30). 

Quite ■ few of the dyadsi especially those with high scores rre not grouped using 

the jco^ncctcdness techniqud The groups themselves tend to be intuitively 

acceptable. There are exceptions, however. Dyadi 42 and 39 (USA-Cub?; 

Pak-lnd) do not seem to be separate spacially from the ether large group near 

them. 
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The dial? et er method clusters alucst all  dyads before tl.c last levv 1. 

The grovips seom nore InLcn-prctal).!.«:; and v/ould suggest that in this  case the 

dlametfir aefehei is more applicable than the jeotinttctednesB method» the clusters 

seen to define groups in term;;; of the incidence cf cither negative behavior or 

unofficial violence that the dyads exhibited. 

This case seens to be one in which there is a clearly defined structure 

to the matrix. Therefore, the groups are quite distinct. There is one genera] 

group with a series of smaller groups on both cf the original conflict dinerisions. 

We have a combination of the characteristics in the two plasmodes. There are. 

clearly recognizable groups in the conflict case as in the 22  city plasmode. 

On the other hand, the conflict case displays a high density area similar to the 

mid-western group of cities in the 60 city plasmode.  Clearly both orthogona] 

and oblique factors are interpretable in this case.  The choice depends upon 

die substantive interests of the analyst. Factor analysis has grouped the dyads 

with little activity on these two dimensions into a large cluster. Hierarchical 

clustering makes finer distinction within this group. 

In HCS analysis it would appear that the diameter method has produced 

clear and unambiguoiis cluster. The connectedness method lias left many dyads 

unaccouni r;;1 for and has produced some counter intuitive groupings. 

These findings are consistent with those in the plasmode experiments. 

The researcher is advised to investigate the usefulness of both direct factc." 

analysis and hierarchical clustering techniques to his analysis before using 

only one or the other. The ultimate test of the usefulness of either tec1 i.ique 

rests '"n the ability to organize or explain new data independently collected, 
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Footnotes 

1. Sec Geoffrey II. La]]., "Data Analysi:, In the Social Sciences] l.'hac abou«: 
the  Details? In Proceediii'',r> - NU Joint Computer Conference, OC'Cö). 

2. For a description of ihrr.  approach to grouping, see Rumssel, Applied hrct^.- 
Jtoalvaie. Chapter 22       (1969). 

3. For a coinpari.son of orthogonal ßttd oblique rotation and a discussion of the 
Intcrpretabilii.y of aaeh, sec Ruwiel, 1969, Chapter K-- and Batman, 'I. 
(1907). 

't. For details of Matrix manipulation, see Davies (1965), or llor.st, 19G3. 

5, Blquartimin solutions were calculated. 


