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Abstra
tGenerating Coherent Extra
ts of Single Do
umentsUsing Latent Semanti
 AnalysisTristan MillerMaster of S
ien
eGraduate Department of Computer S
ien
eUniversity of Toronto2003A major problem with automati
ally-produ
ed summaries in general, and extra
ts inparti
ular, is that the output text often la
ks textual 
oheren
e. Our goal is to improvethe textual 
oheren
e of automati
ally produ
ed extra
ts. We developed and imple-mented an algorithm whi
h builds an initial extra
t 
omposed solely of topi
 senten
es,and then re
ursively �lls in the la
unae by providing linking material from the originaltext between semanti
ally dissimilar senten
es. Our summarizer di�ers in ar
hite
turefrom most others in that it measures semanti
 similarity with latent semanti
 analysis(LSA), a fa
tor analysis te
hnique based on the ve
tor-spa
e model of information re-trieval. We believed that the deep semanti
 relations dis
overed by LSA would assistin the identi�
ation and 
orre
tion of abrupt topi
 shifts in the summaries. However,our experiments did not show a statisti
ally signi�
ant di�eren
e in the 
oheren
e ofsummaries produ
ed by our system as 
ompared with a non-LSA version.
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Chapter 1
Introdu
tion
It has been rightly said that we live in an age of information overload. A

ording toPratkanis and Aronson [2001, p. 3℄, the United States market alone boasts 1509 dailynewspapers, 7047 weekly newspapers, and over 17 000 magazines and newsletters; over50 000 new books are published ea
h year. The glut of online information is no lessastounding|Lawren
e [2001℄ estimates that over a million s
ienti�
 arti
les are 
urrentlyavailable on the World Wide Web, and at the time of this writing, the Google sear
hengine indexes some three billion Web pages and 700 million Usenet postings. Thein
reasing availability and quantity of information has 
reated an important opportunityfor broad appli
ation of information pro
essing tools.Professionals in �elds from journalism to health 
are to s
ienti�
 resear
h deal withthe time-
onsuming task of information management every day. Distilling the ideas
ontained in large do
uments, or in groups of related do
uments, simpli�es the task ofsear
hing, 
lassifying, and organizing information. Using a brief summary of a largetext, a resear
her 
an often tell at a glan
e whether the do
ument is relevant to his orher work, and 
an easily identify the most salient points addressed by the text. Ourgoal is to develop a general-purpose summarization system whi
h not only extra
ts themost relevant ideas from a single sour
e do
ument, but also presents them in as 
lear1



2 Chapter 1. Introdu
tionand 
oherent a manner as possible.In this 
hapter, we provide a brief overview of the �eld of automati
 summarizationand the te
hnology behind the system we have developed. Chapter 2 des
ribes in detailthe ar
hite
ture and implementation details of our summarization system. In Chapter3, we des
ribe our methodolgy for evaluating the system's performan
e, and present anddis
uss the results obtained from our experiment. Finally, Chapter 4 o�ers further insightinto the meaning of the results and suggests some avenues for future resear
h.1.1 Basi
 notions1.1.1 SummarizationSummarization is the pro
ess by whi
h the most important 
on
epts in a do
ument areidenti�ed and then presented in a 
ondensed, human-readable form. Human-produ
edsummaries usually 
ontain text whi
h is not found in the sour
e do
ument; su
h sum-maries are 
alled abstra
ts. Due to the diÆ
ulty of automating natural language under-standing and generation, however, automati
 summarization is usually redu
ed to thetask of extra
tion, where the summary 
onsists of text taken verbatim from the inputdo
ument. In this paper we 
on
ern ourselves with the produ
tion of extra
ts only, soex
ept where noted, we hen
eforth use the terms summary and extra
t inter
hangeably.The size of a summary relative to its sour
e do
ument is known as its rate of 
ompres-sion or 
ondensation, and is usually expressed as a per
entage of the input size (measuredin 
hara
ters, words, senten
es, or some other suitable unit). Thus a summary with 10%
ompression is 
omparatively small and is said to be \highly" 
ompressed. \Lightly"
ompressed summaries (say, 50{90%) are known as digests. The rate of 
ompression isdetermined by the user's needs, whi
h may be in
uen
ed by the format and topi
 of thedata to be summarized. In this thesis we fo
us on the task of generating general-purposesummaries of single do
uments in any topi
 domain.



1.1. Basi
 notions 3The ideal summary is one whi
h 
aptures all the salient information in the sour
edo
ument and presents it in a 
lear, 
oherent manner. Unfortunately, de�ning these
riteria pre
isely is not a simple task. Mani [2001, p. 11℄ de�nes salien
e or relevan
eas \the weight atta
hed to information in a do
ument, re
e
ting both the do
ument
ontent as well as the relevan
e of the do
ument information to the appli
ation". Asummary that maximizes in
lusion of relevant information from the sour
e is said to be
omprehensive.Coheren
e is the way the parts of the text gather together to form an integratedwhole; a 
oherent text is one whi
h is well-organized and has no 
onfusing gaps in thereasoning or progression of ideas. Coheren
e is often diÆ
ult to distinguish from 
ohesion,whi
h refers to the \
onne
tedness" of text and is determined by relationships (oftengrammati
al) between words and referring 
onstru
ts, su
h as repetition, anaphora, and
onjun
tions. Take the following example:John's 
ar won't run. Its engine is shot.This senten
e pair exhibits both 
oheren
e and 
ohesion. The most obvious 
ohesivetie between the two senten
es is the use of the pronoun \its" in the se
ond senten
eto refer to \John's 
ar" in the �rst. There is also a 
oheren
e relation between the twosenten
es, whi
h Hobbs 
alls \elaboration"1 be
ause the se
ond senten
e provides furtherinformation to substantiate or explain the 
laims in the �rst. It is diÆ
ult to point to asingle de�ning feature of this senten
e pair whi
h allows us to say that there is a 
oheren
erelation. Certainly part of what allows us to see that there is an elaboration involvesour real-world knowledge of the strong meronymy relation between \
ar" and \engine"whi
h, it 
ould be argued, is simply an instan
e of lexi
al 
ohesion. However, it is
ertainly possible to 
onstru
t elaborations where the semanti
 relations a
ross senten
esare not so easily 
lassi�ed. For example, take the following elaboration:1There is no 
onsensus among resear
hers on how to name and 
lassify 
oheren
e relations. As weshall see in x4.2.1, however, re
ent work may 
hange this.



4 Chapter 1. Introdu
tionThe se
retary 
annot work. Her typewriter is broken.There is no 
learly-identi�able lexi
al relationship between \se
retary" and \typewriter",let alone a three-way relationship among \se
retary", \work", and \typewriter". Yet onan intuitive level, we know that these relationships exist, and we must use them to inferthe 
oheren
e relation.Another important 
riterion for summaries is the degree of redundan
y. While a 
er-tain amount of repetition is ne
essary for 
uent 
ommuni
ation [Irwin, 1980℄, rote reiter-ation of the same or similar senten
es is rarely useful. Parti
ularly in highly-
ompressedsummaries, redundant senten
es take up pre
ious spa
e that should have been �lled withnovel information.1.1.2 Information retrievalVe
tor-spa
e modelMu
h of the 
urrent resear
h in automati
 summarization, in
luding ours, draws fromrelated work in the �eld of information retrieval (IR). Of parti
ular relevan
e is manysystems' use of the ve
tor-spa
e model [Salton and M
Gill, 1983℄ to measure, or atleast approximate the measurement of, semanti
 
ontent. In the original IR model, aset of do
uments is 
on
eptualized as a two-dimensional 
o-o

urren
e matrix, wherethe 
olumns represent the do
uments and the rows represent the unique terms (usuallywords or short phrases) o

urring in the do
uments. Sometimes every term appearing inthe sour
e do
ument will be represented by a row, though it is more 
ommon to ex
ludea stop list of prepositions, fun
tion words, and other lexemes with negligible semanti

ontent. The value in a parti
ular 
ell may be a simple binary 1 or 0 (indi
ating thepresen
e or absen
e of the term in the do
ument) or a natural number indi
ating thefrequen
y with whi
h the term o

urs in the do
ument. Typi
ally, ea
h 
ell value isadjusted with an information-theoreti
 transformation. Su
h transformations, widely



1.1. Basi
 notions 5used in IR (e.g., Sp�ar
k Jones, 1972), weight terms so that they more properly re
e
ttheir importan
e within the do
ument. For example, one popular measure known asTF{IDF (term frequen
y{inverse do
ument frequen
y) uses the following formula:wij = tf ij log2 Nni :Here wij is the weight of term i in do
ument j, tfij is the frequen
y of term i in do
umentj, N is the total number of do
uments, and ni is the number of do
uments in whi
h io

urs. After the weighting, pairs of do
uments 
an be 
ompared by their 
olumn ve
tors,using some mathemati
al measure of ve
tor similarity. Perhaps the most popular measureis the 
osine 
oeÆ
ient, 
os (A;B) = PiAiBijAj � jBj :Some automati
 summarization systems use the ve
tor-spa
e model to 
ompare thesemanti
 similarity of dis
ourse units within a single do
ument. In this 
ase, the \do
u-ments" of the term{do
ument 
o-o

urren
e matrix are a
tually senten
es or paragraphs.Latent semanti
 analysisLatent semanti
 analysis, or LSA [Deerwester et al., 1990; Landauer et al., 1998℄, is ate
hnique originally developed for solving the problems of synonymy and polysemy ininformation retrieval. Its basi
 assumption is that every do
ument has an underlyingsemanti
 stru
ture, and that this stru
ture 
an be 
aptured and quanti�ed in a matrix.LSA is unusual among natural language pro
essing te
hniques in that it makes no use ofhuman-
onstru
ted parsers, taggers, di
tionaries, semanti
 networks, or other tools. Theinput is simply a 
olle
tion of do
uments separated into words or meaningful terms.LSA is based on the ve
tor-spa
e model dis
ussed previously, but it extends the modelin a very important way. Spe
i�
ally, it exploits singular value de
omposition, a well-known theorem in linear algebra whi
h asserts that any real-valued re
tangular matrix,
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s
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ng
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ar

 v
al

ue
s

singular valuessingular values

= × ×t×nT n×nS d×nD TFigure 1.1: Singular value de
omposition of a matrixsu
h as a term{do
ument 
o-o

urren
e matrix of the form previously des
ribed, 
anbe represented as the produ
t of three smaller matri
es of a parti
ular form. The �rstof these matri
es has the same number of rows as the original matrix, but has fewer
olumns. These n 
olumns 
orrespond to new, spe
ially derived fa
tors su
h that thereis no 
orrelation between any pair of them|in mathemati
al terms, they are linearlyindependent. The third matrix has the same number of 
olumns as the original, but hasonly n rows, also linearly independent. In the middle is a diagonal n� n matrix of whatare known as singular values; without loss of generality, these values are monotoni
allynon-in
reasing. The purpose of the singular value matrix is to s
ale the fa
tors in theother two matri
es su
h that when the three are multiplied, the original matrix is perfe
tlyre
onstru
ted. Figure 1.1 illustrates the de
omposition of a term{do
ument matrix Awith t distin
t terms and d do
uments into three 
onstituent matri
es T , S, and DT .Things get more interesting, however, when fewer than the ne
essary number of fa
-tors are used to re
onstru
t the original matrix. This 
an be done by deleting (i.e., setting
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ue
s

singular valuessingular values

= × ×t×kT k×kS d×kD T
t×d Figure 1.2: Approximate re
omposition of a matrixto zero) one or more of the smallest values from the singular value matrix, whi
h 
ausesthe same number of 
olumns and rows from the �rst and third matri
es, respe
tively,to be disregarded during multipli
ation. In this 
ase, the produ
t of the three matri
esturns out to be a least-squares best �t to the original matrix. Figure 1.2 illustrates thispro
edure; here, the n�k smallest singular values have been deleted from S, as indi
atedby the dashed line. This e�e
tively 
auses the dimensionality of T and DT to be redu
edas well. The new produ
t, Â, still has t rows and d 
olumns, but is only approximatelyequal to the original matrix A.Taken in the 
ontext of a term{do
ument 
o-o

urren
e matrix, this means that manyterms may appear with greater or lesser frequen
y in the re
onstru
ted matrix than theydid originally. In fa
t, 
ertain terms may appear at least fra
tionally in do
umentsthey never appeared in at all before. The apparent result of this smearing of valuesis that the approximated matrix has 
aptured the latent transitivity relations amongterms, allowing for identi�
ation of semanti
ally similar do
uments whi
h share few or no
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ommon terms withal.2 For example, assume that a 
olle
tion has some do
uments that
ontain the terms animal and dog, and some do
uments that 
ontain the terms animaland hound. Furthermore, assume that hound never o

urs in a do
ument 
ontainingdog, and vi
e versa. Even though dog and hound never 
o-o

ur, the strength of theirstatisti
al asso
iation will be re
e
ted in the LSA matrix. Using the 
osine metri
, thedog do
uments will be found semanti
ally similar to the hound do
uments, and probablysigni�
antly more so than to those do
uments 
ontaining animal alone. Kontostathis andPottenger [2002℄ report that LSA is able to infer not only se
ond-order semanti
 relationssu
h as this one, but also third-, fourth-, and �fth-order relations. The usefulness of thisproperty be
omes apparent when one 
onsiders that two people will use the same wordfor a well-known referent less than 20% of the time [Furnas et al., 1983℄. For instan
e,the United States of Ameri
a is variously referred to as Ameri
a, the US, the USA, theUnited States, and the States.

There is one well-known problem with LSA, whi
h is that determining the number ofdimensions by whi
h to redu
e the s
aling matrix is somewhat of a bla
k art. Too littlea redu
tion re
onstru
ts the original matrix too faithfully to 
apture any latent semanti
information; too large a 
ut renders the matrix too noisy to be useful. The optimaldimensionality must be determined empiri
ally. On
e a suitable degree of redu
tion hasbeen dis
overed, however, two do
uments 
an be 
ompared in time linear to the numberof terms.2Likewise, terms may be 
ompared by examining their ve
tors a
ross do
uments. Terms may bejudged semanti
ally similar even though they never o

ur in the same text together.



1.2. Related work 91.2 Related work1.2.1 Generating 
oherent summariesThe earliest work in automati
 summarization is that of Luhn [1958℄, wherein extra
tswere 
reated by sele
ting senten
es 
ontaining 
ontent words. These words were found by
ompiling a frequen
y list of all words appearing in the do
ument and then removing thewords beyond high- and low-frequen
y 
uto�s, as well as those 
ontained in a stop list.The work of Edmundson [1969℄ signi�
antly expanded on this approa
h by 
onsideringthe do
ument's stru
ture as well; words were weighted on the basis of their positionwithin the senten
e and whether they o

urred in the do
ument title or se
tion headings.A major problem with these early approa
hes, and indeed with almost every otherextra
t-based system sin
e developed, is that the output text often la
ks 
uen
y andorganization. Senten
es often leap in
oherently from topi
 to topi
, 
onfusing the readerand hampering his ability to identify information of interest. Interest in produ
ing 
o-herent summaries has 
onsequently in
reased in re
ent years, leading to a wide varietyof approa
hes. The earliest and simplest te
hniques exploited the 
orrelation between
ohesion and 
oheren
e by enfor
ing the former to a
hieve the latter. For example, ifan extra
tor sele
ts a senten
e 
ontaining an pronoun, it might automati
ally sele
t theprevious senten
e in hopes of providing the referent as well, preserving not only the 
o-hesive tie but also the 
ow of ideas. The problems with this na��ve approa
h be
omeapparent when one 
onsiders that not all pronouns are anaphora, that those that are donot always have their referent in the pre
eding senten
e, and that the pre
eding senten
emay 
ontain little other information of value.In the following se
tions we present a brief overview of some of the re
ent work ingenerating 
oherent summaries, plus some older proje
ts whi
h we 
onsider to be similarto our own approa
h. Unfortunately, very few of the papers des
ribing the systemswe review 
ontain evaluation measurements for textual 
oheren
e, so we must take the
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tionauthors' words that these approa
hes have the intended e�e
t.IR-based te
hniquesCarbonell and Goldstein [1998℄ draw from work in IR for their maximum marginal rel-evan
e (MMR) summarizer, whi
h produ
es summaries tailored to a parti
ular topi
 orpoint of view as embodied in a query string. Using the 
osine similarity 
oeÆ
ient, theyrank all senten
es in the sour
e do
ument on the basis of their similarity to the querystring and to ea
h other. Highly-ranked senten
es have maximal similarity to the querystring and minimal similarity to all other senten
es in the summary. More formally,MMR = argmaxDi2RnS ��
os (Di; Q)� (1� �)maxDj2S 
os (Di; Dj)� ;where Q is the query string, R is the set of senten
es in the sour
e do
ument, S is thesubset of senten
es in R already sele
ted for in
lusion in the summary, 
os() is the 
osinesimilarity metri
, and the weighting � 2 [0; 1℄ determines whether the senten
e sele
tionshould be biased more in favour of relevan
e to the query string (� < 0:5) or to maximalsenten
e diversity (� > 0:5). For higher values of �, returning the n top-ranked senten
esin their original order of appearan
e yields an extra
t with the broadest possible topi

overage (relative to the query string) with a minimum of redundan
y. Though theydo not 
laim it to be a goal of their summarizer, good textual 
oheren
e may be a
onsequen
e of their ranking 
riteria, sin
e after the maximally diverse senten
es havebeen sele
ted, overall intersentential similarity in
reases as more senten
es are added.The method of Salton et al. [1997℄ is also IR-based, but does not depend on a querystring. They �rst 
ompare all paragraphs in the sour
e do
ument to ea
h other using the
osine similarity 
oeÆ
ient. Topi
 boundaries are identi�ed by �nding paragraphs whi
h
ompare well with su

essive paragraphs but poorly with pre
eding ones. An extra
t isthen 
onstru
ted in the following manner:



1.2. Related work 111. Using the 
ompression rate, determine the number of paragraphs to be taken fromea
h segment. The number should be proportional to the segment's length.2. Begin sele
ting paragraphs in order of their similarity to all other paragraphs inthe do
ument. (Su
h paragraphs are said to be bushy, be
ause their 
orrespondingnodes in a 
onne
tivity map have high degree.) On
e a paragraph is sele
ted foruse, no paragraphs o

urring earlier in the do
ument may be sele
ted in this step.3. For ea
h segment, start at an important paragraph in the segment (e.g., the �rstparagraph, or a highly bushy node) and 
onstru
t a path of paragraphs p1; p2; : : :su
h that pi+1 is in the segment and has the highest similarity to pi of any paragrapho

urring after pi. Add the path to the extra
t.4. For ea
h segment ex
ept the last one, supply \transition paragraphs"|i.e., thoseexhibiting high similarity to the initial paragraphs of the su

eeding segment.35. Present the sele
ted paragraphs in their order of appearan
e in the original do
u-ment.The se
ond and third steps are meant to ensure 
omprehensiveness, and the fourth and�fth steps, 
oheren
e.Unfortunately, due to the use of paragraphs as the dis
ourse unit, this method isprone to using up available spa
e very qui
kly. (The method does not work well withjust senten
es due to the pau
ity of 
ommon terms to be mat
hed by the 
osine metri
.)By predetermining the amount of text to extra
t from ea
h topi
 segment, the methodfails to a

ount for redundan
y, or la
k thereof, in the sour
e do
ument. Highly redundantsegments will re
eive an unfairly large proportion of summary spa
e, possibly robbingabrupt topi
 shifts of the transition material they need. Furthermore, the algorithm may3It is not 
lear from the arti
le whether this step is mandatory (i.e., spa
e is reserved for at leastone transition paragraph), or is performed only when there is still spa
e to be �lled in the segment after
ompletion of the previous two steps.



12 Chapter 1. Introdu
tionadd transition paragraphs where none are really ne
essary.Lexi
al 
haining te
hniquesExploiting the 
lose relationship between 
ohesion and 
oheren
e, the University of Leth-bridge summarizer [Brunn et al., 2002℄ attempts to generate 
uent summaries of singleor multiple do
uments using lexi
al 
haining [Morris and Hirst, 1991℄. A lexi
al 
hain is,in essen
e, a 
hain of words in a text su
h that ea
h word in the 
hain bears some kindof 
ohesive relationship (hyponymy, meronymy, et
.) to a word that is already in the
hain. In the Lethbridge algorithm, the sour
e text is �rst segmented into dis
rete topi
susing the C99 algorithm [Choi, 2000℄, and lexi
al 
hains are 
omputed for ea
h segment.Ea
h segment is then assigned a s
ore based on the ratio of 
hain members o

urring inthe segment to the number of segments in whi
h those 
hain members o

ur. Senten
eswhi
h 
ontain large numbers of words belonging to their segment's lexi
al 
hains are thenextra
ted from the highest-ranking topi
 segments. Be
ause lexi
al 
hains are essentiallystrings of related words 
hara
terizing a parti
ular topi
, this approa
h may fail to bridge
oheren
e gaps between topi
s. The magnitude of this problem depends in part on thegranularity of the topi
 segmenter.Karamuftuoglu [2002℄ has experimented with a related te
hnique. He de�nes a lexi
allink between two senten
es as a word stem that o

urs in both, and a lexi
al bond to betwo or more lexi
al links. An SVM-based ma
hine learning system [Vapnik, 1995℄ is usedto sele
t senten
es for the extra
t; the feature set in
ludes the number of lexi
al links, thenumber of forward and ba
kward lexi
al bonds, and various other surfa
e linguisti
 fea-tures. The resulting summaries are remarkably 
oherent, but at too great a pri
e: in histrials, 58% of the summaries were formed by senten
es that sequentially follow ea
h otherin the original text. Entire se
tions of the original do
ument, often 
ontaining impor-tant topi
s, are 
ompletely overlooked. Furthermore, parti
ularly for short summaries,senten
es o

urring early in the sour
e do
ument are grossly overrepresented.



1.2. Related work 13Karamuftuoglu [2002℄ also dis
usses an alternative approa
h wherein extra
ts areprodu
ed by sele
ting the �rst senten
e in the do
ument whi
h has a forward lexi
albond, and then following the 
hain of forward lexi
al bonds from one senten
e to the next.The problem is that a senten
e may have lexi
al bonds with more than one subsequentsenten
e; the bran
hing fa
tor was found to be unmanageable even after the introdu
tionof additional sele
tion 
onstraints.Dis
ourse stru
ture te
hniquesMani [2001℄ lists several established analyses of argument stru
ture whi
h 
ould 
on
eiv-ably be used to address textual 
oheren
e issues in NLP. These analyses in
lude rhetori
alstru
ture theory (RST) [Mann and Thompson, 1987, 1988℄, dis
ourse grammar [Longa
re,1979℄, ma
rostru
tures [van Dijk, 1988℄, and 
oheren
e relations [Hobbs, 1985℄. With theex
eption of RST, however, little work in automati
 summarization has been done withthese analyses, in large part be
ause they were never designed as 
omputational models.Mu
h of the work in automati
 summarization that does in
orporate RST (e.g., Mar
u,1997, 1999; Chan et al., 2000) sees textual 
oheren
e as a means rather than an end;that is, 
oheren
e relations in the sour
e text are identi�ed and 
lassi�ed only in orderthat the most salient 
on
epts therein may be extra
ted. The summaries themselves arenot guaranteed to read smoothly. However, be
ause RST-based systems dis
over a greatdeal about the dis
ourse stru
ture of the sour
e text, it is 
on
eivable that, paired withnatural language generation te
hniques, future resear
h 
ould put this information to usein generating 
oherent abstra
ts.Other te
hniquesRe
ent work on the RIPTIDES system [White and Cardie, 2002; White et al., 2002℄ issimilar to ours in that summary 
oheren
e has been made a top priority. The authorsview senten
e extra
tion from multiple do
uments as a randomized lo
al sear
h pro
e-
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tiondure [Selman and Kautz, 1994℄ where the sele
tion of adja
ent senten
es is rewarded andthe in
lusion of redundant material is penalized. Though the des
ription of their algo-rithm suggests that any textual 
oheren
e it produ
es is merely a byprodu
t of 
ohesion-preserving te
hniques, we dis
uss it here be
ause the literature in
ludes 
omparativelyextensive evaluations of 
oheren
e.The basi
 algorithm for RIPTIDES is as follows:1. Perform surfa
e-oriented 
lustering to group together senten
es whi
h address a
ommon topi
.2. S
ore the senten
es in the original do
uments by 
onsidering some weighted 
om-bination of surfa
e features, position within the do
ument, and semanti
 similarityto other senten
es. (Semanti
 similarity is measured with Columbia University'sSimFinder tool [Hatzivassiloglou et al., 2001℄.)3. Create an initial summary by sele
ting the highest-s
oring senten
es.4. Repeat the following n times:(a) S
ore the summary as follows:i. The base s
ore is the sum of the s
ores of the senten
es in the summary.ii. Penalize for in
lusion of multiple senten
es from the same topi
 
luster.iii. Penalize for in
lusion of senten
es whose similarity ex
eeds a 
ertain thresh-old.iv. Reward in
lusion of senten
e pairs whi
h are adja
ent in the original do
-uments, more so if� the se
ond senten
e begins with a pronoun, or� the se
ond senten
e begins with a dis
ourse marker (e.g., however).(b) Randomly sele
t and perform one of the following steps until a greedy stepfails to improve the summary s
ore:



1.2. Related work 15Random step. Randomly sele
t a senten
e from the sour
e do
uments andadd it to the summary.Greedy step. Add one senten
e to the summary, and remove zero or moresenten
es, su
h that the summary size remains under the limit spe
i�edby the 
ompression ratio, and the new 
ombination of senten
es representsthe best swap a

ording to the summary-s
oring s
heme.(
) Create a new summary 
omposed of senten
es 
hosen at random from thesour
e do
uments.5. At this point, the algorithm will have generated n summaries, n � 1 of whi
hwere produ
ed from random starting points. Sele
t the highest-s
oring of the nsummaries as the �nal version.It has been found that n = 10 produ
es a

eptable summaries in under a minute of
omputation time.For the evaluation phase, the authors had two human judges rank summaries pro-du
ed by six systems with respe
t to 
ontent and intelligibility.4 The systems in
ludedthe standard RIPTIDES system and three simpler versions of it, in
luding a simplemarginal relevan
e system inspired by Carbonell and Goldstein [1998℄. There were alsotwo na��ve baselines: the initial senten
es of the latest arti
le in the do
ument set, andthe paragraph-initial senten
es of the latest arti
le in the do
ument set (in both 
asesonly up to the summary length limit). The �rst baseline 
onsistently ranked the high-est for intelligibility, while the se
ond baseline and the marginal relevan
e system werealmost always the two lowest-ranked. It is not 
lear whether the remaining systems arestatisti
ally distinguishable.54In a personal 
ommuni
ation from the authors, it was explained that the 
ontent rank was meantto assess relevan
e, and intelligibility \
oheren
e, 
ohesion, and also repetitiveness".5A
tually, it is not 
lear whether any of the results obtained are statisti
ally valid. The two judgeswere the authors themselves, and the evaluation, while 
ondu
ted blind, always presented the summariesgenerated by the various systems in the same order.
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tion
Mary

give

John bookFigure 1.3: Dependen
y tree in Sumatra1.2.2 Related semanti
 analysis approa
hesThe Sumatra summarization system [Lie, 1998℄ employs a semanti
 analysis 
omponentwhi
h, like LSA, attempts to identify latent semanti
 relations among the terms of thesour
e do
ument. Unlike LSA, however, the te
hnique is not based on the ve
tor-spa
emodel. Instead, Sumatra uses a sort of unlabelled dependen
y tree as its basi
 semanti
unit, and 
on
eptualizes a do
ument's semanti
 stru
ture as the graph 
reated by theunion of all su
h trees. Figure 1.3 illustrates how the senten
e \John gives Mary a book"would be 
onverted to a dependen
y tree, and Figure 1.4 depi
ts a graph resulting fromthe union of many su
h trees, where ea
h obje
t and relation type is represented by aunique node. Important 
on
epts in the sour
e do
ument 
orrespond to areas of high
onne
tivity in the semanti
 network. Exa
tly how these subgraphs are 
onverted ba
k tosenten
es is not made 
lear by the available literature. Lie [1998℄ 
laims that the systemuses natural language generation and aggregation te
hniques to produ
e text dire
tlyfrom the graphs, but judging from the summaries produ
ed by the system we obtained(see x3.1.2), Sumatra is a simple senten
e extra
tor.1.3 Resear
h statementWe propose a new, iterative method for automati
 text summarization whi
h attempts topreserve both the 
omprehensiveness and the 
oheren
e of the sour
e do
ument. Textual
oheren
e is an important aspe
t of summary quality, but in highly-
ompressed sum-
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h statement 17

Figure 1.4: Semanti
 network in Sumatramaries, it often 
omes at the expense of topi
 
overage. Partly for this reason, it is oftenoverlooked by summarization resear
hers. However, there are some 
ases where preserv-ing textual 
oheren
e may be given higher priority. For example, digests, be
ause theyretain so mu
h of the sour
e do
ument, are unlikely to su�er from a la
k of topi
 
over-age. In digesting it is better to ex
ise from the sour
e do
ument that whi
h is irrelevantor repetitious, and ensure that the resulting gaps do not diminish readability. Textual
oheren
e is also important for 
ertain do
ument types, as we dis
uss in x4.2.2.Our system �ts within the general 
ategory of IR-based systems, but attempts to 
ir-
umvent some of the limitations and disadvantages of the systems previously des
ribed.Unlike in Salton et al. [1997℄, textual redundan
y within topi
 segments will be min-imized, as the 
ontribution of ea
h segment to the extra
t is determined dynami
ally.Moreover, relevant text will be extra
ted with signi�
antly more pre
ision through theuse of LSA, whi
h 
an a

urately 
ompare mu
h smaller dis
ourse units [Deerwesteret al., 1990℄. Our summarizer will not require the use of a query string as does MMR[Carbonell and Goldstein, 1998℄, though we do not feel that it would be diÆ
ult to adaptour te
hnique to produ
e query-fo
used summaries.We feel that Karamuftuoglu [2002℄ was on the right tra
k with his lexi
al-bond ap-proa
h to tra
king the 
ow of topi
s. However, we feel that our use of LSA rather than
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tionthe simple presen
e of 
ommon word stems will allow for identi�
ation of mu
h deeperand less apparent semanti
 relations between senten
es. Karamuftuoglu [2002℄ tried (un-su

essfully) a top-down approa
h to navigating the sour
e do
ument's graph of lexi
albonds, starting at a senten
e early in the do
ument and trying to �nd a path of senten
eswhi
h 
hara
terizes a 
oherent summary. We feel that a bottom-up approa
h is mu
hmore manageable; we shall identify a number of nodes|topi
ally-relevant senten
es o
-
urring anywhere in the do
ument|and then attempt to �nd intermediary nodes whi
hsemanti
ally link them together. High bran
hing fa
tors will no longer be an issue.Finally, though we have a
knowledged that RST-based methods may be applied to theproblem of summary 
oheren
e, su
h methods are tied to a parti
ular language, requiringresour
es su
h as a list of dis
ourse 
ue words and a marked-up training 
orpus. Ourte
hnique has the advantage of not requiring any 
orpora, or any language-spe
i�
 NLPtools besides simple word- and senten
e-boundary dete
tion routines.



Chapter 2
Summarizer
2.1 AlgorithmOur summarizer has the pipeline ar
hite
ture shown in Figure 2.1. The input is a plaintext do
ument, whi
h is 
onverted into a list of tokenized senten
es.1 A tokenizer (e.g.,Grefenstette and Tapanainen, 1994; Baldwin et al., 1995) and senten
e-boundary disam-biguation algorithm (e.g., Palmer and Hearst, 1994; Reynar and Ratnaparkhi, 1997) maybe used for these �rst steps.1Paragraphs 
ould also serve as the elementary unit of dis
ourse; this might be appropriate forsummarizing very long do
uments.
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boundary
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Figure 2.1: Summarizer ar
hite
ture19



20 Chapter 2. SummarizerThe list of m senten
es (indexed from 1 to m) is then segmented into linearly dis
retetopi
s. This 
an be done manually if the original do
ument is stru
tured (e.g., a bookwith 
hapters, or an arti
le with se
tions), or a linear text segmentation algorithm, su
has C99 [Choi, 2000℄ or TextTiling [Hearst, 1997℄, 
an be used. The output of this step isa list of senten
e indi
es ht1; : : : ; tn+1i, where, for the ith of the n topi
s, ti is the indexof the �rst senten
e of the topi
 segment and ti+1 � 1 is the index of the last senten
eof the topi
 segment. We stipulate that there are no senten
es whi
h do not belong to atopi
 segment, so for all ti, we have ti < ti+1, and
ti = 8>>>><>>>>: 1 if i = 1;m + 1 if i = n+ 1;the index of the �rst senten
e of the ith topi
 otherwise.As mentioned previously, we use LSA to measure semanti
 similarity, so before we
an begin 
onstru
ting the extra
t, we need to 
onstru
t a redu
ed-dimensionality term{senten
e 
o-o

urren
e matrix. On
e this is done, a preliminary extra
t is produ
ed by
hoosing a representative \topi
 senten
e" from ea
h segment|that is, that senten
ewhi
h has the highest semanti
 similarity to all other senten
es in its topi
 segment.These topi
 senten
es 
orrespond to a list of senten
e indi
es hr1; : : : ; rni su
h thatri = argmaxti�j<ti+1 ti+1�1Xk=ti sim (j; k) ;where sim (x; y) 2 [�1; 1℄ is the LSA 
osine similarity s
ore for the senten
es with indi
esx and y. In order to preserve important information whi
h may be found at the beginningof the do
ument, and also to a

ount for the possibility that the do
ument 
ontains onlyone topi
 segment, we always 
onsider the �rst senten
e of the do
ument to be a topi
senten
e|i.e., r0 = 1|and in
lude it in our initial extra
t.2 Let us refer to this initial2In pra
ti
e, it may be the 
ase that r1 = 1, in whi
h 
ase in
lusion of r0 is not ne
essary. For the



2.1. Algorithm 21extra
t as E0 = he0;1; : : : ; e0;n+1i where e0;i = ri�1.As we might imagine, this basi
 extra
t will have very poor 
oheren
e, sin
e everysenten
e addresses a 
ompletely di�erent topi
. However, we 
an improve its 
oheren
eby sele
ting from the set h1; : : : ; mi n E0 a number of indi
es for \glue" senten
es be-tween adja
ent pairs of senten
es represented in E0. We 
onsider an appropriate gluesenten
e between two others to be one whi
h o

urs between them in the sour
e do
-ument, and whi
h is semanti
ally similar to both. Thus we look for senten
e indi
esG1 = hg1;1; : : : ; g1;ni su
h thatg1;i = argmaxe0;i<j<e0;i+1 f (sim0 (j; e0;i) ; sim0 (j; e0;i+1)) ;where f (x; y) = xy � (1� jx� yj)and sim0 (x; y) = 8><>: 0 if sim (x; y) > � or sim (x; y) < 0;sim (x; y) otherwise.for � 2 [0; 1℄. The purpose of f() is to reward glue senten
es whi
h are similar to theirboundary senten
es, but to penalize if the similarity is too biased in favour of only oneof the boundaries. (See Table 2.1.) The revised similarity measure sim0() ensures thatwe do not sele
t a glue senten
e whi
h is nearly equivalent to any one boundary|su
h asenten
e is redundant. (Of 
ourse, useful values of � will be 1 or 
lose thereto.)On
e we have G1, we 
an 
onstru
t a revised extra
t E1 = he1;1; : : : ; e1;2n+1i =hE0 [G1i.3 More generally, however, we 
an repeat the gluing pro
ess re
ursively, usingEi to generate Gi+1, and hen
e Ei+1. The question that arises, then, is when to stop.Clearly there will 
ome a point at whi
h some ei;j = ei;j+1 � 1, thus pre
luding thepurposes of illustration, however, we assume, without loss of generality, that r1 6= 1.3For notational 
onvenien
e, we take it as understood that the senten
e indi
es in the extra
ts Ei aresorted in as
ending order|that is, ei;j < ei;j+1 for 1 � j < jEij.



22 Chapter 2. Summarizerx / y 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000.10 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.03 0.02 0.02 0.010.20 0.00 0.02 0.04 0.05 0.06 0.07 0.07 0.07 0.06 0.05 0.040.30 0.00 0.02 0.05 0.09 0.11 0.12 0.13 0.13 0.12 0.11 0.090.40 0.00 0.03 0.06 0.11 0.16 0.18 0.19 0.20 0.19 0.18 0.160.50 0.00 0.03 0.07 0.12 0.18 0.25 0.27 0.28 0.28 0.27 0.250.60 0.00 0.03 0.07 0.13 0.19 0.27 0.36 0.38 0.38 0.38 0.360.70 0.00 0.03 0.07 0.13 0.20 0.28 0.38 0.49 0.50 0.50 0.490.80 0.00 0.02 0.06 0.12 0.19 0.28 0.38 0.50 0.64 0.65 0.640.90 0.00 0.02 0.05 0.11 0.18 0.27 0.38 0.50 0.65 0.81 0.811.00 0.00 0.01 0.04 0.09 0.16 0.25 0.36 0.49 0.64 0.81 1.00Table 2.1: f (x; y) for x; y 2 [0::1℄possibility of �nding any further glue senten
es between them. We may also en
ounterthe 
ase where for all k between ei;j and ei;j+1, f (sim0 (k; ei;j) ; sim0 (k; ei;j+1)) is so lowthat the extra
t's 
oheren
e would not be signi�
antly improved by the addition of anintermediary senten
e. Or, we may �nd that the senten
es with indi
es ei;j and ei;j+1are themselves so similar that no glue is ne
essary. Finally, it is possible that the userwishes to 
onstrain the size of the extra
t to a 
ertain number of senten
es, or to a �xedper
entage of the original do
ument's length. The �rst of these stopping 
onditions isstraightforward to a

ount for; the next two 
an be easily handled by introdu
ing two�xed thresholds � and 
: when the similarity between adja
ent senten
es from Ei ex
eeds�, or when the value of f() falls below 
, no glue senten
e is suggested for the pair inquestion.The 
ase of maximum summary length is a bit tri
kier. If we are not 
on
erned aboutundershooting the target length `, then we 
an simply halt the algorithm on
e jEij � `,and then take Ei�1 (or Ei, if jEij = `) as the �nal extra
t. Most real-world appli
ations,however, demand that we maximize the extra
t size. Given Ei�1 of length ` � p, theoptimal extra
t E of length ` is the one whi
h glues together the p largest gaps in Ei�1.That is, E = Ei�1 [ argmaxG0�Gi:jG0j=p `�1Xk=1 sim �e0k; e0k+1� ;



2.2. Complexity analysis 23Algorithm 1: glue()input : initial extra
t E, maximum extra
t length `output : largest 
oherent extra
t of length � `pre
ondition: jEj < `assumption : Lists are kept sorted in as
ending order. Where list elements are
oordinate pairs, the sorting key is the �rst 
oordinate.G hi;for i 1 to jEj � 1 dos sim(E[i℄; E[i+ 1℄);if E[i℄ = E[i+ 1℄� 1 or s > � then 
ontinue;g  argmaxE[i℄<j<E[i+1℄f(sim0(j; E[i℄); sim0(j; E[i + 1℄));if f(sim0(g; E[i℄); sim0(g; E[i+ 1℄)) � 
 then G G [ h(s; g)i;endif jGj = 0 thenreturn E;else if jEj+ jGj � ` thenreturn E [*x ������ (y; x) 2 jGj[i=jEj+jGj�`+1G[i℄+;elsereturn glue(E [ hx j (y; x) 2 Gi ; `);endwhere e0k is the kth member of Ei�1 [G0.A version of the gluing algorithm whi
h takes into a

ount all four stopping 
onditionsis shown in Algorithm 1.On
e the �nal set of senten
es for the extra
t has been sele
ted, we send the sen-ten
es, in their original order of o

urren
e, to the topi
 segmenter. The dis
overed topi
segments are then used by a simple text formatter to partition the summary into se
tionsor paragraphs for easy reading.2.2 Complexity analysisGiven an initial extra
t of length n, the �rst re
ursion of Algorithm 1 will add at mostn � 1 senten
es to the extra
t, yielding a new extra
t of length 2n � 1. In general, at



24 Chapter 2. Summarizermost 2i�1n senten
es will be added on the ith re
ursion, bringing the extra
t length to2in� 1 senten
es. Therefore, to a
hieve an extra
t of length ` > n, the algorithm needsto re
urse at least �log2 `+ 1n �times. The worst 
ase o

urs when n = 2 and the algorithm always sele
ts a glue senten
ewhi
h is adja
ent to one of the boundary senten
es (with indi
es e1 and e2). In this 
ase,the algorithmmust re
urse min (`; e2 � e1) times, whi
h is limited by the sour
e do
umentlength, m.On ea
h re
ursion i of the algorithm, the main loop 
onsiders at most m� (2in� 1)
andidate glue senten
es, 
omparing ea
h one with two of the 2in� 1 senten
es alreadyin the extra
t. To simplify matters, we note that 2in � 1 
an never ex
eed m, so thenumber of 
omparisons must be, at worst, proportional to m. The 
omparison fun
tion,sim(), runs in time proportional to the number of word types, w, in the original do
ument(minus the stop list, if any). Thus an upper bound on the time 
omplexity of a na��veimplementation of Algorithm 1 is O(wm2).Running time 
an be 
ut down 
onsiderably in the general 
ase, however. Sin
esim(i; j) remains 
onstant, we 
an save time by pre
omputing a triangular similaritymatrix of all pairs of senten
es in the do
ument, or better yet, by using memoization(i.e., 
a
hing intersentential similarity values as they are 
omputed). The algorithm
ould be further improved by having the loop skip over adja
ent extra
t senten
es forwhi
h no glue was found on a previous re
ursion. At any rate, the running time of thesummarizer as a whole will likely be dominated by the singular value de
omposition stepof the LSA stage (at least O(wm2)) and possibly too by the topi
 segmenter (for C99,also O(wm2)).



2.3. Implementation details 252.3 Implementation detailsThe a
tual implementation of our summarizer used in our experiments (des
ribed in thenext 
hapter) was developed and run in a Unix environment. The various modules of thepipeline shown in Figure 2.1 were 
oordinated by a s
ript written in KornShell 93. Weimplemented our own regular-expression-based word- and senten
e-boundary dete
tionroutines for use with English text, and used Choi's language-neutral C99 algorithm [2000℄for topi
 segmentation. Tel
ordia Te
hnologies supplied us with their LSA suite, whi
hwas invoked by our own topi
- and glue-senten
e extra
tors written in KornShell 93.On
e the system was built, we fo
ussed our e�orts on determining the optimal di-mensional redu
tion (see x1.1.2) and similarity 
uto� thresholds �, �, and 
 (see x2.1).On the basis of our own informal evaluations of the generated summaries, we found thatretention of 20{30% of the singular values produ
ed reasonably good summaries. Longdo
uments (over 70 senten
es) seemed to summarize best at the lower end of this range,and short do
uments at the higher end. However, performan
e dropped o� rapidly be-low 15% and above 30%. We found threshold values of � = 0:9, � = 1:0, and 
 = 0:1to be appropriate for the 20{30% range; more parsimonious 
uto�s tended to result insummaries greatly in de�
it of the allowed length.
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Chapter 3
Evaluation
3.1 Methodology3.1.1 Introdu
tionIn general there are two approa
hes to evaluating summaries: intrinsi
 evaluations, whi
hrate the summary in and of itself, and extrinsi
 evaluations, whi
h test the summary in re-lation to some other task [Sp�ar
k Jones and Galliers, 1996℄. Popular intrinsi
 approa
hesin
lude quality evaluation, where human graders grade the summary in isolation on thebasis of relevan
e, grammati
ality, readability, et
.; and gold-standard 
omparison, wherethe summary is 
ompared (by humans or automati
ally) with an \ideal" summary. Ex-trinsi
 methods are usually domain- or query-dependent, but two popular methods whi
hare relatively generi
 are relevan
e assessment, where the summarizer a
ts as the ba
k-end to an information retrieval system, and reading 
omprehension, where the summariesare used as input to a question-answering task. In both 
ases the idea is to 
ompare per-forman
e of the task given the summaries versus the whole do
uments.Though it 
ould be argued that reading 
omprehension is somewhat dependent on
oheren
e, almost all evaluation methods are designed primarily to assess topi
 
overageand information relevan
e. This may be be
ause to date, resear
hers have 
on
entrated27



28 Chapter 3. Evaluationon evaluation of highly-
ompressed summaries, where 
oheren
e ne
essarily takes a ba
kseat to topi
 
overage. For digesting, even a random sele
tion of senten
es is likely to
over all the major topi
s, so the fo
us should be on maximizing 
oheren
e and minimizingredundant and irrelevant passages.Another reason why 
oheren
e is not measured dire
tly is the dearth of good, automat-able evaluation metri
s for the trait. One approa
h 
ommonly used in essay assessment(see overview in Miller [2003℄) is to average the semanti
 similarity (using the 
osine
oeÆ
ient, with or without LSA) of all adja
ent senten
e pairs. Of 
ourse, this te
h-nique is not appropriate for our summaries, sin
e by de�nition of our algorithm, they areguaranteed to have good intersentential 
osine s
ores. This approa
h has the additionaldisadvantage of rewarding redundan
y.A more re
ent approa
h to automated 
oheren
e assessment is to 
he
k for the pres-en
e or absen
e of dis
ourse relations [Mar
u, 2000℄. Sin
e there are no robust pro-grams 
apable of identifying su
h relations among arbitrary spans of text, 
ounting un-resolved surfa
e-level dis
ourse markers is sometimes employed as a fallba
k te
hnique(e.g., Nadeau and Tourigny, 2001). The problem with this approa
h is that the vastmajority of dis
ourse relations are not signalled by an obvious dis
ourse marker [Mar
uand E
hihabi, 2002℄. For example, 
onsider the following:Ce
il likes parrots. Magdeline hates anything with wings.This senten
e pair illustrates a 
ontrast relation, but there is no helpful 
ue phrase, su
has \but" or \however", to indi
ate this. Only our knowledge of the semanti
 relationsbetween \likes" and \hates", and \parrots" and \wings", permits us to infer the dis
ourserelation.Sin
e we also 
ould not 
ome up with a new task-based evaluation whi
h wouldmeasure 
oheren
e in isolation, we felt we were left with no 
hoi
e but to use the intrinsi
method of quality evaluation. We therefore re
ruited human judges to provide ratingsfor our summaries' 
oheren
e, and for the sake of 
onvenien
e and simpli
ity, we also



3.1. Methodology 29used them to assess other aspe
ts of summary quality.3.1.2 ExperimentSour
e dataWe initially 
onsidered using the TIPSTER Information-Retrieval Text Resear
h Colle
-tions whi
h are used by the annual Do
ument Understanding Conferen
e (DUC), as thismight have fa
ilitated 
omparison and interpretation of our results. However, we foundthat most of the DUC do
uments were very short and fo
ussed on single, narrow topi
s,making them unsuitable for an evaluation of summary 
oheren
e. We therefore randomlysear
hed a re
ently published en
y
lopedia until we found an arti
le of about 1000 wordsand another of about 2000 words. We also randomly sele
ted one of the �ve longestnewspaper arti
les from the DUC 2001 trial data. Our �nal sele
tions were a 1850-wordWall Street Journal arti
le on the 1992 U.S. presidential ele
tions [Murray, 1992℄, anden
y
lopedia arti
les on the English 
ivil war and Kazakhstan [Columbia En
y
lopedia,2001a,b℄. The do
uments, hen
eforth referred to as pres92, 
ivilwar, and kazakhstan,were stripped of metadata (titles, byline, et
.) and entered into a 
omputer as plain text.Comparison systemsUnfortunately, we were unable to obtain most of the related summarization systemsdis
ussed in x1.2. The summarizers we were able to obtain are listed below. Abbreviationsreferring to these systems (and to the baselines) in our graphs and tables are given inTable 3.1.Lal and R�uger [2002℄ have developed an extra
t-based summarizer built within theGATE1 framework [Cunningham et al., 2002℄. The as-yet nameless system works as aBayesian 
lassi�er over senten
es, using features su
h as senten
e and paragraph position,1General Ar
hite
ture for Text Engineering
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ount, and presen
e of named entities. The system attempts to resolve pronomi-nal anaphora, making its summaries not quite extra
ts. It also has an optional lexi
alsimpli�
ation 
omponent, whi
h we disabled for our trial runs. While the authors donot dis
uss textual 
oheren
e in their paper, they do indi
ate that the purpose of thesummarizer is to assist elementary-s
hool students with reading 
omprehension.Mi
rosoft Word [Mi
rosoft Corporation, 2002℄ is a popular 
ommer
ial word pro
es-sor whi
h in
ludes an automati
 summarization 
omponent. We 
ould �nd no papersdes
ribing its inner workings, but it appears to produ
e extra
ts rather than abstra
ts.We feel that it is a valuable basis of 
omparison be
ause it is so widely used. Otherresear
hers in the �eld (e.g., Mar
u, 1999) have also employed the Word summarizer asa ben
hmark.Coperni
 [Coperni
 Te
hnologies, 2001, 2002℄ is a standalone 
ommer
ial summariza-tion system. While the details provided in the 
ompany's white paper are sket
hy, weunderstand that the system employs a Bayesian 
lassi�er, a topi
 segmenter, and numer-ous language-spe
i�
 NLP tools. Coperni
 integrates the National Resear
h Coun
il ofCanada's Extra
tor [Turney, 2000℄ to identify keyphrases, whi
h are then used to helpidentify relevant senten
es for extra
tion [Nadeau and Tourigny, 2001℄.Sinope [Carp Te
hnologies, 2001℄ is a 
ommer
ial version of the Sumatra summarizer(see x1.2) developed at the University of Twente. Sinope was sele
ted for in
lusion inthis study be
ause, like our summarizer, it attempts to identify latent semanti
 relationsin the text, and uses these relations to determine whi
h text to in
lude in the summary.BaselinesThere are two popular methods for 
onstru
ting baseline extra
ts of a given length, bothof whi
h are used in our study. The �rst is to randomly sele
t n senten
es from the



3.1. Methodology 31Identi�er Summarization system
operni
 Coperni
init initial-senten
es baselinelsa our systemnolsa our system minus the LSA 
omponentplal Lal and R�uger, 2002random random-senten
es baselinesinope Sinopeword Mi
rosoft Word summarizerTable 3.1: Summarizer name abbreviationsdo
ument and present them in their original order of appearan
e. The se
ond way, basedon the observation [Baxendale, 1958℄ that important senten
es are usually lo
ated at thebeginning of paragraphs, is to sele
t the initial senten
e of the �rst n paragraphs. If thedo
ument has fewer than n paragraphs, then the se
ond (and, if ne
essary, third andsubsequent) senten
es of the paragraphs are also sele
ted. This approa
h is 
ommonlyreferred to as the lead- or initial-senten
es baseline.In order to measure the 
ontribution of LSA to our system's performan
e, we alsoemployed a version of our summarizer whi
h does not in
lude the LSA 
omponent. Likethe base system, it generates a term{senten
e 
o-o

urren
e matrix and uses it to 
ompute
osine 
oeÆ
ients as a measure of senten
e similarity, but the matrix does not undergosingular value de
omposition and dimensional redu
tion. The non-LSA system is in everyother respe
t identi
al to our base system.
Test pro
edureWe ran the eight summarizers on the three sour
e do
uments twi
e ea
h|on
e to produ
ea \short" summary (around 100 words) and on
e to produ
e a \long" summary (around300 words). Most of the summarizers we used do not allow one to spe
ify the maximumsummary length in terms of the number of words, but all of them allow spe
i�
ation of
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ompression ratio as a per
entage of the sour
e do
ument length.2 A

ordingly, weused 
ompressions of 15% and 30% for the kazakhstan do
ument, and 5% and 15% forthe longer pres92 and 
ivilwar do
uments. Pursuant to our �ndings in x2.3, our LSAsummarizer was set to retain 25% of the singular values for kazakhstan, and 20% forthe two other do
uments.We then re
ruited human judges by sele
ting the �rst 18 volunteers who respondedto an advertisement sent to 
omputer s
ien
e graduate students at the University ofToronto. All the volunteers self-identi�ed as 
uent in English, the language of the threesour
e do
uments. The judges were provided with these do
uments and the 48 summariesgrouped a

ording to sour
e do
ument and summary length. Within ea
h do
ument{summary length group, the summaries were labelled only with a random number andwere presented in random order.3 We asked the judges to read ea
h sour
e do
ument andthen assign to ea
h of its summaries an integer s
ore ranging from 1 (very poor) to 5 (verygood) on ea
h of three dimensions: 
omprehensiveness, 
oheren
e, and overall quality.The judges were given the 
ompression ratio for ea
h summary and told to take it under
onsideration when assigning their ratings. To help us interpret the experiment results,the judges were en
ouraged to explain their ratings and make additional 
omments inwriting.3.2 Results3.2.1 Interjudge agreementTo 
ompare interjudge agreement, we 
omputed 
orrelation matri
es for ea
h of 
oher-en
e, 
omprehensiveness, and overall quality ratings. The results are summarized in thebox-and-whisker plots of Figures 3.1 through 3.3, whi
h show the mean interjudge Pear-2Some summarizers interpret the per
entage in terms of words, and others in terms of senten
es.Given the low varian
e in senten
e length, we do not 
onsider this to be problemati
.3The same order was used for ea
h judge.
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Figure 3.1: Interjudge agreement on 
oheren
eson 
orrelation for ea
h judge. (The 
onvention used in this paper for box-and-whiskerplots has the whiskers extending to the minimum and maximum values, the box extend-ing to the �rst and third quartiles, and the mean value dividing the box.) Interjudgeagreement on 
oheren
e was generally low, with mean r ranging from 0.0672 to 0.3719.Agreement on 
omprehensiveness and quality was better, but still only moderate, withr in the ranges [0:2545; 0:4660℄ and [0:2250; 0:4726℄, respe
tively. Why the 
orrelationis only moderate is diÆ
ult to explain, though it was not entirely unexpe
ted. Lin andHovy [2002℄ report that in the DUC 2001 evaluations, interjudge agreement was around40% in the single-do
uments task, and even lower (around 29%) in the multi-do
umentstask.4It is not entirely 
lear why agreement on 
oheren
e, however, should be so low.4The DUC 2001 evaluation method di�ered from ours in that assessors made pairwise 
omparisons ofsystem-generated summaries to \ideal" human-generated ones. However, we 
ite it here for the purposeof demonstrating that instability of manual judgments is not unique to our method.
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Figure 3.2: Interjudge agreement on 
omprehensiveness
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Figure 3.3: Interjudge agreement on overall quality



3.2. Results 35Though we had made an e�ort to narrowly de�ne 
oheren
e in the written instru
tions tothe judges, it is possible that some of them nevertheless 
on
ated the term with its more
onventional meaning of intelligibility, or with 
ohesion. This last possibility seemed tobe reinfor
ed by the judges' written 
omments, many of whi
h expressed annoyan
e atdangling dis
ourse markers that a
tually had little or no bearing on textual 
oheren
eas we de�ne it. These 
ases usually involved uses of \also" or \meanwhile" referring toa previous senten
e whi
h the summarizer had not deemed relevant enough to in
lude,and whose ex
lusion did not appear (at least to us) to 
onstitute a signi�
ant brea
h intopi
 
ow. We suspe
t that simply removing the marker would have suÆ
ed to allay thejudges' 
omplaints.We therefore 
onsidered the possibility that 
ertain groups of judges had interpretedthe instru
tions in di�erent ways. However, attempts to �nd su
h groupings were fruit-less. Though the most notable outliers|judges G, H, and N|ea
h 
orrelated very poorlywith the other judges, they did not 
orrelate well with ea
h other either. Perhaps inter-judge agreement is low simply be
ause textual 
oheren
e is a very subje
tive 
on
ept.3.2.2 Comparative performan
e of summarizersWe used SAS to perform a three-way repeated-measures analysis of varian
e (ANOVA)for ea
h of the three dimensions: 
oheren
e, 
omprehensiveness, and overall quality.Quite unexpe
tedly, the (do
ument, summary length, summarizer) three-way intera
tione�e
t was signi�
ant at the 0.05 
on�den
e level for all three dimensions (p = 0:0151,p < 0:0001, and p = 0:0002, respe
tively). This means it would have been very diÆ
ult,if not impossible, to make any generalizations about the performan
e of the individualsummarizers. On the reasonable5 assumption that the type of do
ument was irrelevant tosummarizer performan
e, we added the do
ument s
ores for ea
h (summarizer, summarylength, rater) triplet to get new 
oheren
e, 
omprehensiveness, and overall quality mea-5None of the summarizers we tested 
laimed to be tied to a parti
ular sour
e do
ument type or genre.



36 Chapter 3. Evaluationsurements in the range [3; 15℄. We then performed two-way repeated-measures ANOVAsfor ea
h dimension. The two-way intera
tion e�e
t was still signi�
ant for 
omprehensive-ness (p = 0:0025) and overall quality (p = 0:0347), but not for 
oheren
e (p = 0:6886).We now dis
uss the results for ea
h dimension individually.Coheren
eIn our 
oheren
e ANOVA, the only signi�
ant e�e
t was the summarizer (p < 0:0001).That summary length was not found to be signi�
ant (p = 0:0806) is somewhat surprising,sin
e we expe
ted a strong positive 
orrelation between the 
oheren
e s
ore and the
ompression ratio. Though we did ask our judges to a

ount for the summary lengthwhen assigning their s
ores, we did not think that very short extra
ts (as opposed toabstra
ts) 
ould maintain the same level of 
oheren
e as their longer 
ounterparts. Itmay be that summary length's e�e
t on 
oheren
e is signi�
ant only for summaries withmu
h higher 
ompression ratios than those used in our study.With respe
t to the 
omparative performan
e of the summaries, only 7 of the 28pairwise 
omparisons from our ANOVA were signi�
ant at the 0.05 
on�den
e level.The initial-senten
es baseline was found to perform signi�
antly better than every othersummarizer (p � 0:00086) ex
ept 
operni
 and plal. The only other signi�
ant result weobtained for 
oheren
e was that the sinope summarizer performed worse than 
operni
(p = 0:0050) and plal (p = 0:0005). Using these pairwise 
omparisons, we 
an partitionthe summarizers into three overlapping ranks as shown in Table 3.2. Further observationson the varian
e are summarized in the box-and-whisker plot of Figure 3.4.ComprehensivenessThe mean 
omprehensiveness s
ore for long summaries was higher than that for shortsummaries by a statisti
ally signi�
ant 1.9792 (p < 0:0001; � = 0:05). In fa
t, in no6All p values in this 
hapter from here on are Tukey-adjusted.
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Rank(s) Summarizer Mean ratingA init 11.1111A B plal 9.9722A B 
opern 9.6667C B word 8.9444C B lsa 8.7222C B nolsa 8.6667C B random 8.4722C sinope 7.7500Table 3.2: Summarizer 
oheren
e rankings
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e ratings
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ase did any summarizer produ
e a short summary whose mean s
ore ex
eeded that ofthe long summary for the same do
ument. This 
ould be be
ause none of the shortsummaries 
overed as many topi
s as our judges thought they 
ould have, or be
ause thejudges did not or 
ould not 
ompletely a

ount for the 
ompression level.7 In order toresolve this question, we would probably need to repeat the experiment with abstra
tsprodu
ed by human experts, whi
h presumably have optimal 
omprehensiveness at any
ompression ratio.As with 
oheren
e, we 
an partition the summarizers into overlapping ranks basedon their statisti
ally signi�
ant 
omprehensiveness s
ores. Be
ause the (summary length,summarizer) intera
tion was signi�
ant, we produ
e separate rankings for short and longsummaries. (See Table 3.3.) Also be
ause of this signi�
an
e, we expe
t (and observed)less di�erentiation among the long summaries, sin
e, as we noted in x3.1.1, simply havingmore senten
es in the extra
t in
reases the likelihood of 
overing more topi
s.Short summaries Long summariesRank(s) Summarizer Mean ratingA 
opern 10.0556A plal 9.6667A B init 8.5556A B nolsa 8.1111B lsa 7.5556C B sinope 7.0000C B word 6.9444C random 5.3889
Rank(s) Summarizer Mean ratingA plal 11.9444A B 
opern 10.5556A B init 10.2222B sinope 9.6667B word 9.6111B random 9.2222B lsa 8.9444B nolsa 8.9444Table 3.3: Summarizer 
omprehensiveness rankings

The statisti
s on 
omprehensiveness ratings are more fully summarized in Figures 3.5and 3.6.7Only one judge a
tively demonstrated 
ons
ientiousness about the 
ompression ratio, frequently 
it-ing in her written 
omments the \size limitations" of the summary when pointing out areas of redundan
yand irrelevan
y.
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Figure 3.5: Summarizer 
omprehensiveness ratings (short summaries)
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Figure 3.6: Summarizer 
omprehensiveness ratings (long summaries)



40 Chapter 3. EvaluationOverall qualityAs with 
omprehensiveness, overall quality s
ores were dependent not only upon thesummarizer but also the summary length. Again, it is not 
lear whether this is be
auseour judges did not fa
tor in the 
ompression ratio, or be
ause they genuinely believedthat the shorter summaries were not as useful as they 
ould have been for their size.Unfortunately, there is nothing in the judges' written 
omments that sheds light uponwhat fa
tors they may have 
onsidered when assessing overall quality. The rankings andgraphs are shown in Table 3.4 and Figures 3.7 and 3.8.Short summaries Long summariesRank(s) Summarizer Mean ratingA 
opern 9.7222A B init 9.4444A B plal 9.0556A B nolsa 7.5000C B lsa 7.3333C word 6.9444C sinope 6.7778C random 5.5556
Rank(s) Summarizer Mean ratingA plal 11.1667A B init 10.2778A B 
opern 9.9444A B word 9.2222A B lsa 9.0556B random 8.5000B nolsa 8.3333B sinope 8.1667Table 3.4: Summarizer overall quality rankings3.2.3 Relationship among dimensionsIntuition tells us that overall quality of a summary depends in part on both its topi
 
owand its topi
 
overage. To see if this assumption is borne out in our data, we 
al
ulatedthe Pearson 
orrelation 
oeÆ
ient for our 864 pairs of 
oheren
e{overall quality ratingsand 
omprehensiveness{overall quality ratings. The 
orrelation between 
oheren
e andoverall quality was strong at r = 0:6842, and statisti
ally signi�
ant (t = 27:55) belowthe 0:001 
on�den
e level. The 
omprehensiveness{overall quality 
orrelation was alsoquite strong (r = 0:7515; t = 33:44; � < 0:001).We expe
t the relationship between 
oheren
e and 
omprehensiveness to vary withthe extra
t length. For very highly 
ompressed extra
ts, high 
oheren
e 
an often be
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Figure 3.7: Summarizer overall quality ratings (short summaries)
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Figure 3.8: Summarizer overall quality ratings (long summaries)



42 Chapter 3. Evaluationobtained, at the expense of topi
 
overage, by extra
ting only senten
es whi
h sequen-tially follow ea
h other in the sour
e do
ument. On the other hand, sele
ting a minimumamount of material from ea
h topi
 segment would yield a topi
ally-broad yet very in
o-herent summary. For summaries with lower 
ompression, however, it should be possibleto obtain high topi
 
overage without 
ompromising textual 
oheren
e. Su
h were thesummaries produ
ed in our experiment, whi
h had a 
oheren
e{
omprehensiveness 
or-relation of 0:4183. We did not observe mu
h of a di�eren
e between the short summaries(r = 0:4200) and the long summaries (r = 0:4174) in this regard.
3.3 AnalysisUnfortunately, moderate to low interjudge agreement for all three dimensions, 
oupledwith an unexpe
ted three-way intera
tion between the summarizers, the sour
e do
u-ments, and the 
ompression ratio, hampered our attempts to make high-level, 
lear-
ut
omparisons of summarizer performan
e. The statisti
ally signi�
ant results we did ob-tain have 
on�rmed what resear
hers in automati
 summarization have known for years:that it is very hard to beat the initial-senten
es baseline. This baseline 
onsistentlyranked in the top 
ategory for every one of the three summary dimensions we studied.While the 
opern and plal systems sometimes had higher mean ratings than init, thedi�eren
e was never statisti
ally signi�
ant.Predi
tably, the random-senten
es baseline was 
hara
terized by a wide range of s
oresbut very poor performan
e overall. Like random, the word and sinope systems languishedin the bottom rank for every dimension. A glan
e at the judges' written 
omments, as wellas the summaries themselves, reveals that sinope was stymied by an insuÆ
iently dis-
riminating senten
e-boundary dete
tion routine. Virtually every o

urren
e of a periodwas taken to be a senten
e boundary, resulting in strings of in
oherent senten
e frag-ments terminated by abbreviations su
h as \Mr.". This behaviour was almost 
ertainly
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ted statisti
al signi�
an
e of the (summa-rizer, do
ument) intera
tion e�e
t, sin
e it was only in the pres92 do
ument that theseabbreviations abounded. As for word, it had no problems anywhere nearly as glaring, soit is un
lear to us why it pla
ed as low as it did.The performan
e of our own systems was unremarkable; they 
onsistently pla
ed inthe se
ond of the two or three ranks, and only on
e in the �rst as well. As with word, thejudges' notes and summaries do not provide enough information for us to spe
ulate as towhy they ranked as they did. It is interesting to note, however, that the judges apparentlydid not 
onsider segmentation of the summaries into topi
ally oriented paragraphs to bea great bene�t. Only our systems and word attempted su
h a segmentation, but noneof them appear among the top-ranked for 
oheren
e. Only one judge opined that theone-senten
e paragraphs emitted by the other summarizers were \hard to read".Finally, though one of the main fo
i of our work was to measure the 
ontribution ofthe LSA metri
 to our summarizer's performan
e, we were unable to prove any signi�
antdi�eren
e between the mean s
ores for our summarizer and its non-LSA 
ounterpart. Thetwo systems 
onsistently pla
ed in the same rank for every dimension we measured, withmean ratings di�ering by no more than 6%. Nevertheless, perhaps an informal surveyof one nolsa{lsa summary pair may give us some insight into the di�eren
es betweenthese systems.3.3.1 Case study: 
ivilwarLet us take the example of the long (15%) summaries produ
ed for the 
ivilwar do
-ument, notable for its length, narrative stru
ture, and range of topi
s|fa
tors whi
hmake summary 
oheren
e all the more important. The original do
ument is reprodu
edin xA.2, with the paragraphs numbered and the topi
 boundaries (as found by C99)indi
ated by se
tion markers. Marked-up versions of the summaries are shown here inFigures 3.9 and 3.10, again with topi
 boundaries marked, and also with the representa-



44 Chapter 3. EvaluationEnglish 
ivil war, 1642{48, the 
on
i
t between King Charles I of Englandand a large body of his subje
ts, generally 
alled the \parliamentarians," that
ulminated in the defeat and exe
ution of the king and the establishment of arepubli
an 
ommonwealth. Parliament in this period did not represent the fullbody of the English people; it was 
omposed of and represented the nobility, 
oun-try gentry, and mer
hants and artisans. The 16th 
ent. had seen a de
line in thein
uen
e of the nobility and a striking rise in the numbers, wealth, and in
uen
e ofthe gentry and mer
hants, the bene�
iaries of a tremendous expansion of marketsand trade in Tudor times. x James had little understanding of the popular un-rest and aroused deeper opposition by his 
ontinued 
olle
tion of impositions andbenevolen
es, his dependen
e on favorites, and his s
heme of a Spanish marriage forhis son Charles. The Parliament of 1625 granted him the right to 
olle
t tonnageand poundage (
ustoms duties) only for a year and not, as was 
ustomary, for hisentire reign. Parliament in 1629 vigorously protested Charles's 
olle
tion of ton-nage and poundage and the prose
ution of his opponents in the Star Chamber. xThose imprisoned by the Star Chamber were freed.Ship money and tonnage and poundage without parliamentary authorizationwere abolished. x The radi
alism of these demands split the parliamentary partyand drove many of the moderates to the royalist side. Armed for
es (in
ludingmanypeers from the House of Lords and a sizable minority of Commons) gathered abouthim in the north. x A S
ottish army, under Alexander Leslie, 1st earl of Leven,advan
ed into Yorkshire early in 1644 and gave aid to the parliamentary army inthe north. Unable to join Montrose (who was defeated by Leslie in S
otland) andthwarted in his attempts to se
ure aid from Ireland or the Continent, the king wasunable to halt the steady losses of his party and �nally was 
ompelled to surrenderhimself to the S
ots, who made him reassuring but vague promises. x Charles I'sson Charles II was re
ognized as king in parts of Ireland and in S
otland but wasfor
ed to 
ee to the Continent after his defeat at Wor
ester (1651).Figure 3.9: nolsa's 15% summary of the 
ivilwar do
umenttive senten
es from ea
h segment underlined. The �rst senten
e is also underlined, sin
eboth algorithms in
lude it by default as an an
hor for glue senten
es. All senten
es notunderlined are glue senten
es.Topi
 senten
esFor this do
ument, the C99 topi
 segmenter partitioned the arti
le into six se
tions,roughly 
orresponding to (in order) the ba
kground of the struggle, the opposition toJames I and Charles I, the initial a
ts of the Long Parliament, the struggle betweenCharles I and the Long Parliament, the �rst 
ivil war, and the se
ond 
ivil war. On the
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ivil war, 1642{48, the 
on
i
t between King Charles I of Englandand a large body of his subje
ts, generally 
alled the \parliamentarians," that
ulminated in the defeat and exe
ution of the king and the establishment of arepubli
an 
ommonwealth. The struggle has also been 
alled the Puritan Revo-lution be
ause the religious 
omplexion of the king's opponents was prevailinglyPuritan, and be
ause the defeat of the king was a

ompanied by the abolitionof epis
opa
y. That name, however, overemphasizes the religious element at theexpense of the 
onstitutional issues and the underlying so
ial and e
onomi
 fa
tors.The Parliament that met in 1604 soon 
lashed with the king on questions of �nan
eand supply. x The Parliament of 1626 went further and impea
hed the king'sfavorite, George Villiers, 1st duke of Bu
kingham. Parliament in 1629 vigorouslyprotested Charles's 
olle
tion of tonnage and poundage and the prose
ution of hisopponents in the Star Chamber. x Those imprisoned by the Star Chamber werefreed. Stra�ord was impea
hed, then attainted and exe
uted (1641) for treason;Laud was impea
hed and imprisoned. x Despite the king's 
omplian
e to the willof the opposition thus far, he was not trusted by the parliamentary party. Thisen
ouraged Charles to assert himself, and in Jan., 1642, he attempted to arrestin person Pym and four other leaders of the opposition in Commons. x Charlesmanaged to 
ut o� Essex in the southwest but shortly thereafter met parliamentarytroops from the north in an inde
isive engagement at Newbury. x The legislativeremnant known as the Rump Parliament ere
ted a high 
ourt of justi
e, whi
h triedthe king for treason and found him guilty. Charles was beheaded on Jan. 30, 1649,and the republi
 known as the Commonwealth was set up, governed by the RumpParliament (without the House of Lords) and by an exe
utive 
oun
il of state.Figure 3.10: lsa's 15% summary of the 
ivilwar do
umentwhole, however, neither lsa nor nolsa 
hose parti
ularly intuitive representatives fromthese topi
s. The nolsa system 
hose to open with a statement on the rise in powerof the mer
antile 
lass, whi
h, while relevant, does not in itself explain the fundamental
onstitutional issue leading to the war. The lsa system seems to have better understoodthe problem by sele
ting a senten
e whi
h makes referen
e to the war's so
ial and e
o-nomi
 roots, but unfortunately it is too vague to be useful. Perhaps the last senten
eof {2 in the original do
ument, whi
h 
learly sets out the quarrel between Parliamentand the king, would have served better. The representatives 
hosen from the se
ond andthird topi
 segments are also unhelpful, relating spe
i�
 a
ts Parliament made againstCharles I rather than raising the general issue of the kings' despotism. Here the se
ondsenten
es of {7 and {11 better embody the hearts of their respe
tive topi
 segments; it
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lear why senten
es su
h as these were not 
hosen instead.For the next topi
 segment, lsa makes a good sele
tion with a senten
e establishingParliament's mistrust of Charles I. The nolsa system also fares well here in that itexplains how the bipartisanship within the ruling 
lass developed, though some anaphoraresolution (su
h as repla
ing \these demands" with \Parliament's demands for reform")would have made things 
learer. Neither system 
hooses a parti
ularly salient senten
efrom the �rst 
ivil war topi
, though a glan
e at this se
tion in the original do
umentreveals that there are really no senten
es whi
h 
ould be 
onsidered truly representative.For the last topi
, lsa again does well in relating the exe
ution of the king and theestablishment of the Commonwealth, whi
h were the major out
omes of the war. By
ontrast, a relatively unimportant senten
e is sele
ted by nolsa.Glue senten
esTurning now to the glue senten
es, it seems to us that nolsa's 
hoi
es are mu
h moreshallow and transparent than its 
ounterpart's, relying only on keywords 
ommon toeither or both an
hor senten
es. The �rst glue senten
e seems to have been 
hosen on thebasis of the o

urren
e of \gentry" and \mer
hants" in the latter an
hor. Nevertheless,it does make for a good segue between the �rst and third senten
es of the summary. Thenext glue senten
e is unusual in that it bears little resemblan
e to either of its an
hors, but
oin
identally it is one of the senten
es we re
ommended as a good topi
 senten
e for thissegment. The third glue senten
e seemingly hinges upon the presen
e of \Parliament" inthe �rst an
hor and \Star Chamber" in the se
ond, but �ts better with the se
ond an
horthan with the �rst. Like the se
ond glue senten
e, the fourth glue senten
e is lexi
allydissimilar to either of its an
hors, but happens to follow logi
ally from the pre
eding twosenten
es. The remaining two glue senten
es again hinge on the presen
e of a few pointsof 
ommonality with the latter an
hor (e.g., \north", \S
otland", \Ireland"), and againthese senten
es seem to fun
tion more as a prelude to the latter topi
 senten
e than as a
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t to lsa's performan
e, its �rst glue senten
e is a perfe
t mat
h, butonly be
ause it is the only senten
e to be found between the two an
hors in the originaldo
ument. The se
ond glue senten
e shares few words with either of its an
hors, but waslikely sele
ted on the basis of the high LSA 
osine s
ores between \Parliament" and \is-sues" (r = 0:581), \king" and \so
ial" (r = 0:592), and \questions" and \
onstitutional"(r = 0:781) with the �rst an
hor, and \king" and \Parliament" (r = 0:658), \king" and\impea
hed" (r = 0:637), and \king" and \king's" (r = 0:562) with the se
ond an
hor.It serves as a good bridge between the topi
 senten
es be
ause it introdu
es the 
on
i
tbetween the king and the Parliament, making referen
e to the e
onomi
 fa
tors of the�rst topi
 senten
e and paving the way for the se
ond topi
 senten
e to address \further"a
ts of Parliament. That the glue senten
e and the se
ond topi
 senten
e refer to di�erentkings is forgivable in this 
ase, be
ause it was both James I and Charles I who in
itedthe war, and be
ause neither senten
e mentions its respe
tive king by name.The glue between the next two topi
 senten
es is probably one of the best examplesof LSA at work. It seems to have been 
hosen not just from the 
o-o

urren
e of \Par-liament" and \Star Chamber", but also on the basis of the high 
osine s
ore between\king's" and \opponents" (r = 0:972), and between \imprisoned" and both \Star" and\Chamber" (r = 0:744 for ea
h). In fa
t, LSA seems to have learned the semanti
 asso
i-ation between many words in the arti
le relating to the legal system: \Star", \Chamber",\
ourts", \imprisoned", \impea
hed", and \treason" all have high 
osine s
ores with ea
hother. The net e�e
t in this 
ase is that the lsa system has sele
ted a senten
e whi
hsmoothly 
ontinues the list of Parliament's a
ts against the king, while at the same timeprovides a 
ru
ial pie
e of information ne
essary to understand the release of the StarChamber 
onvi
ts mentioned in the next senten
e. This is all the more impressive 
onsid-ering that in the original do
ument, the latter topi
 senten
e o

urs several paragraphsafter the glue senten
e.
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e does not seem parti
ularly appropriate, but this 
an beexplained by the proximity of the an
hor senten
es in the original do
ument. Among �vepotential glue senten
es, none of them 
ontain espe
ially important linking material. Thesear
h for the �fth glue senten
e was undoubtedly hampered by the wholly inappropriaterepresentative senten
e 
hosen for the �fth topi
. Perhaps only by a

ident, the system
hose as glue the senten
e whi
h best en
apsulates the immediate 
ause of the 
ivil war,even if it does not expli
itly label it as su
h. The �nal glue senten
e, su�ering fromthe same irrelevant an
hor, nonetheless manages to unite its two topi
 senten
es usingthe relationship between \parliamentary" and \Parliament" (r = 0:457), \Charles" and\Parliament" (r = 0:670), \Charles" and \king" (r = 0:490), and the 
o-o

uren
e of\Rump Parliament". The glue fails to explain how the war was won, but is still veryuseful in that it gives the reason for the king's later-mentioned exe
ution.Con
lusionThough we have shown how the use of LSA 
an sometimes be of bene�t in sele
tinglinking material, our human judges did not agree that the LSA-based system we usedprodu
ed more 
oherent summaries for this do
ument. The mean 
oheren
e s
ores forthese summaries were 3.2778 for nolsa, but only 3.0556 for lsa. Likewise, lsa failedto ex
el in 
omprehensiveness (3.2778 vs. 3.4444), and was only marginally better when
onsidering overall quality (3.1667 vs. 3.1111). Perhaps these results 
an be explained,at least in part, by the summarizers' poor 
hoi
e of topi
 senten
es. Without important,informative senten
es around whi
h to stru
ture the summary, the question of what
onstitutes appropriate linking material between them be
omes moot. Further study isne
essary to determine whether the poor 
hoi
e of topi
 senten
es was an unfortunate
oin
iden
e, or whether we should investigate an entirely new approa
h to topi
 senten
eextra
tion. It may be that lexi
al semanti
 relationships alone are not suÆ
ient forassessing salien
e, and that it is also ne
essary to 
onsider features relating to syntax,
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s, and dis
ourse stru
ture.
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Chapter 4
Con
lusion
4.1 SummaryOur goal in this work has been to investigate how we 
an improve the 
oheren
e ofautomati
ally-produ
ed extra
ts. We developed and implemented an algorithm whi
hbuilds an initial extra
t 
omposed solely of topi
 senten
es, and then �lls in the la
unaeby providing linking material between semanti
ally dissimilar senten
es. In 
ontrast withmu
h of the previous work we reviewed, our system was designed to minimize relian
eon language-spe
i�
 features.Our summarizer di�ers in ar
hite
ture from most others in that it measures semanti
similarity with latent semanti
 analysis, a fa
tor analysis te
hnique whi
h builds uponthe ve
tor-spa
e model typi
ally used in IR. We believed that the deep semanti
 relationsdis
overed by LSA would assist in the identi�
ation and 
orre
tion of abrupt topi
 shiftsin the summaries. In order to determine whether LSA had any advantages over the plain
osine similarity metri
, we tested our system both with and without the LSA 
omponenta
tivated.An experiment was 
ondu
ted wherein human judges reviewed summaries produ
edby our system, its non-LSA 
ounterpart, a summarizer representing the state of the art51
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lusionin resear
h, three summarizers representing the state of the art in 
ommer
ial systems,and two simplisti
 baseline systems. For ea
h summary, the judges were asked to providenumeri
al ratings for 
oheren
e (topi
 
ow and organization) and 
omprehensiveness(topi
 
overage), as well as a s
ore representing their opinion on the overall quality andusefulness of the summary.The study provided few 
learly-de�ned distin
tions among the summarization sys-tems. Though our evaluation method for 
oheren
e was intended to 
ir
umvent thelimitations of automated approa
hes, the use of human judges introdu
ed its own setof problems, foremost of whi
h was the low interjudge agreement on what 
onstitutes a
uent summary. Despite this la
k of 
onsensus, we found a strong positive 
orrelationbetween the judges' s
ores for 
oheren
e and overall summary quality. We would like totake this as good eviden
e that the produ
tion of 
oherent summaries is an importantresear
h area within automati
 summarization. However, it may be that humans simply�nd it too diÆ
ult to evaluate 
oheren
e in isolation, and end up using other aspe
ts ofsummary quality as a proxy measure.4.2 Future workIf there is one bene�t to the nebulous results we obtained, it is that we now have theopportunity of determining how we 
ould revise our experimental and evaluation method-ologies to avoid this situation in future resear
h. In this se
tion, we dis
uss some of theserevisions, as well as some test parameters we may want to vary in future experiments.4.2.1 Evaluation methodologyAs we noted in x3.2.1, low interjudge agreement on 
oheren
e may have arisen from
onfusion of the term \
oheren
e" with the 
on
epts of 
ohesion and overall intelligibility.Though the judges were provided with written instru
tions explaining the 
on
epts, it



4.2. Future work 53may be better in the future to provide detailed examples of 
oherent and in
oherentsenten
es. In parti
ular, we may want to in
lude an example su
h as the following (fromMorris and Hirst [1991℄), whi
h illustrates how it is possible to have 
ohesive ties in thetext without having a 
oherent do
ument.Wash and 
ore six apples. Use them to 
ut out the material for your newsuit. They tend to add a lot to the 
olor and texture of 
lothing. A
tually,maybe you should use �ve of them instead of six, sin
e they are quite large.We might also provide some examples of 
oherent texts whi
h use nonsense words (e.g.,Lewis Carroll's \Jabberwo
ky"); this might help dispell the notion that 
oheren
e is thesame thing as intelligibility.External fa
tors may also be 
ontaminating the 
oheren
e s
ores. One thing we mightdo to minimize this risk is to present the summaries to the judges before they read thesour
e do
uments. Sin
e knowledge of the original do
ument is not ne
essary to gaugethe topi
 
ow and organization of the summary, the judges' opinions would not be biasedby 
ases where some 
ru
ial pie
e of information from the sour
e do
ument is omitted ormisrepresented.Even if the issue with interjudge agreement were resolved 
ompletely, however, theuse of human judges is still problemati
. Even when monetary 
ompensation is o�ered, itis diÆ
ult to �nd volunteers willing to spend the many hours ne
essary to read throughlarge piles of do
uments and summaries. It has been suggested to us that this problem
ould be partly alleviated by using a fra
tional fa
torial experiment [Montgomery, 2000,p. 303℄; this would allow us to 
ompare a greater number of do
ument sets while at thesame time redu
ing the time 
ommitment of the individual judges.A better solution might involve abandoning human judges altogether in favour of afully automated te
hnique, but as we dis
ussed in x3.1.1, all su
h existing te
hniques areuna

eptable for various reasons. Re
ent work by Mar
u and E
hihabi [2002℄ may be
hanging this, however. They have developed an unsupervised ma
hine learning system
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lusionfor re
ognizing dis
ourse relations that hold between arbitrary spans of text. The systemis su

essful (up to 93% a

ura
y) with some types of dis
ourse relations even when thereis no 
ue phrase expli
itly marking the relation. The authors feel that their te
hnique
ould be adapted to identify a wider range of dis
ourse relations, and even to develop anew, empiri
ally justi�ed 
lassi�
ation s
heme for dis
ourse relations.4.2.2 Experimental parametersIn the experiment presented in this paper, we varied only one of the many parametersfor our summarizer|namely, the use of LSA on the term{senten
e 
o-o

urren
e matrix.A fully automated evaluation methodology would make it easier to measure the e�e
tsof the other parameters for our algorithm, and to arrive at an optimal 
on�guration.For instan
e, our informal pre-experiment trials of the system led us to believe thata dimensional redu
tion of 70{80% produ
ed good summaries. In light of the judges'assessments, however, it is possible we were mistaken in this regard. Changing thedimensional redu
tion may also ne
essitate alteration of the �, �, and 
 
uto�s; a learningalgorithm might help determine the best 
ombination of values.In future experiments we may also wish to investigate summarizer performan
e onother do
ument types. In this thesis, we used only short expository texts. Coheren
eplays a quite di�erent, arguably more important, role in narrative texts and in spokendialogue. These types of do
uments pla
e a greater emphasis on temporal relations andquestion{answer pairs, many of whi
h have sizeable intervening gaps. Are the latentsemanti
 relations embodied in these stru
tures strong enough to help our algorithm pair
auses with their e�e
ts, and questions with their answers?Future experiments may also investigate digests of mu
h longer expository texts. Indigesting, the pro
ess of summarization 
an be seen more as de
iding what irrelevantinformation to throw away rather than what relevant information to keep. When a largeblo
k of text is omitted from a sour
e do
ument, the resulting la
una may leave a jarring



4.2. Future work 55gap in the rhetori
al stru
ture of the text. How e�e
tive is our algorithm at bridgingthese sorts of gaps? Maintaining textual 
oheren
e is important in these situations, sin
eunlike with today's highly 
ompressed 
omputer-generated summaries, the reader of adigest expe
ts the text to 
ow nearly as smoothly as in the original.
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Appendix A
Sele
ted sour
e do
uments
A.1 kazakhstan1 Kazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 (1995 est. pop.17,377,000), 
.1,050,000 sq mi (2,719,500 sq km), 
entral Asia. It borders on SiberianRussia in the north, China in the east, Kyrgyzstan, Uzbekistan, Turkmenistan, and theAral Sea in the south, and the Caspian Sea and European Russia in the west. Astanais the 
apital and Almaty (Alma-Ata) is the largest 
ity. Other major 
ities in
ludeShymkent, Semey, Aqtobe, and Oskemen.2 Kazakhstan 
onsists of a vast 
atland, bordered by a high mountain belt in thesoutheast. It extends nearly 2,000 mi (3,200 km) from the lower Volga and the CaspianSea in the west to the Altai Mts. in the east. It is largely lowland in the north andwest (W Siberian, Caspian, and Turan lowlands), hilly in the 
enter (Kazakh Hills), andmountainous in the south and east (Tian Shan and Altai ranges). Kazakhstan is a regionof inland drainage; the Syr Darya, the Ili, the Chu, and other rivers drain into the AralSea and Lake Balkash. Most of the region is desert or has limited and irregular rainfall.3 The population of Kazakhstan 
onsists mainly of Muslim Kazakhs (more than 45% ofthe population) and Russians (some 35%, many of whom belong to the Russian Ortho-dox Chur
h); there are smaller minorities of Ukrainians, Germans, Uzbeks, and Tatars.Kazakh, a Turki
 language, is the oÆ
ial tongue, but Russian is still widely used. There is
onsiderable fri
tion between the now dominant Kazakhs and the formerly favored ethni
Russians, who 
ontinue to emigrate in large numbers. Almaty is the site of KazakhstanUniv. (founded 1934) and the Kazakh A
ademy of S
ien
es (founded 1946).4 Despite Kazakhstan's largely arid 
onditions, its vast steppes a

ommodate both live-sto
k and grain produ
tion. In the 1950s, the Virgin Lands Program under Khrush
hevbrought hundreds of thousands of Russian, Ukrainian, and German settlers to the area.Wheat, 
otton, sugar beets, and toba

o are the main 
rops. The raising of 
attle andsheep is also important, and Kazakhstan produ
es mu
h wool and meat. In addition, thereare ri
h �shing grounds, famous for their 
aviar-produ
ing sturgeon, in the N Caspian.57



58 Appendix A. Sele
ted sour
e do
uments5 The Kazakh Hills in the 
ore of the region have important mineral resour
es. Coal ismined at Qaraghandy and Ekibastuz, and there are major oil �elds in the Emba basin(whi
h in
ludes the important Tengiz �elds), at the northeast tip of the Caspian Sea, andin the Mangyshlak Peninsula. Kashagan, a Caspian �eld that was being explored in thelate 1990s, appears to have great potential. A pipeline was built in the 1990s to 
onne
tthe nation's oil �elds to the Bla
k Sea. Kazakhstan also has large deposits of natural gas,iron ore, manganese, 
hrome, lead, zin
, silver, 
opper, ni
kel, titanium, bauxite, andgold. The Irtysh River hydroele
tri
 stations are a major sour
e of power.6 The 
ountry's industries are lo
ated along the margins of the 
ountry. Steel, agri
ul-tural and mining ma
hinery, superphosphate fertilizers, phosphorus a
ids, arti�
ial �bers,syntheti
 rubber, textiles, and medi
ines are among the manufa
tured goods. Temirtau isthe iron and steel 
enter. Semey was the Soviet 
enter of spa
e-related industries, and thesurrounding region was the site of Soviet nu
lear testing; radiation pollution is widespreadin the area, whi
h experien
ed a severe e
onomi
 downturn following the end of nu
leartesting in 1991. The Baikonur (Bayqongyr) Cosmodrome in 
entral Kazakhstan was theSoviet spa
e-operations 
enter and 
ontinues to serve Russian spa
e exploration throughan agreement between the two nations. The main trading partners are Russia, Ukraine,and Uzbekistan.7 Under the 
onstitution of 1995, Kazakhstan is headed by a strong exe
utive president,who is ele
ted by popular vote. There is a bi
ameral parliament, most of whose membersare ele
ted, but its powers are limited. The 
ountry is divided into 14 administrativeunits, or oblasts.8 The original nomadi
 Turki
 tribes inhabiting the region had a 
ulture that featuredthe Central Asian epi
s, ritual songs, and legends. These Kazakh groups were 
onqueredby the Mongols in the 13th 
ent. and ruled by various khanates until the Russian 
onquest(1730{1840). The 19th 
ent. saw the growth of the Kazakh intelligentsia. A writtenliterature strongly in
uen
ed by Russian 
ulture was then developed.9 In 1916 the Kazakhs rebelled against Russian domination and were in the pro
essof establishing a Western-style state at the time of the 1917 Bolshevik Revolution, butby 1920 the region was under the 
ontrol of the Red Army. Organized as the KirghizAutonomous SSR in 1920, it was renamed the Kazakh Autonomous SSR in 1925 andbe
ame a 
onstituent republi
 in 1936. During the Stalin era, 
olle
tivization was insti-tuted and millions of Kazakhs were for
ed to resettle in the region's south in order tostrengthen Russian rule. In the early 1960s parts of republi
 saw extensive agri
ulturaldevelopment as the Virgin Lands Territory.10 Kazakhstan de
lared its independen
e from the Soviet Union on De
. 16, 1991. Nur-sultan Nazarbayev be
ame the 
ountry's �rst president and soon began a gradual move-ment toward privatization of the e
onomy. In 1994, Kazakhstan signed a series of se
urityagreements with the United States, in whi
h the latter would take 
ontrol of enri
heduranium usable for nu
lear weapons and aid Kazakhstan in removing extant nu
learweapons, 
losing missile silos, 
onverting biologi
al-weapons-produ
tion 
enters, and de-stroying its nu
lear test ranges. These proje
ts were �nan
ed by the United States, andmany had been 
ompleted by late 1999.11 Ele
tions in 1994 gave a parliamentary majority to allies of Nazarbayev, but theyresisted his reform plans. In Apr., 1995, after the 1994 ele
tion results were dismissed as
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ivilwar 59invalid by the 
onstitutional 
ourt, he suspended parliament and ruled by de
ree. Newele
tions in De
., 1995, gave his allies a majority in parliament but were 
riti
ized by theopposition and others as 
awed. On the basis of referendums held in 1995 and 1996 thatwere denoun
ed by the opposition, Nazarbayev's term in oÆ
e was extended to the year2000 and his powers were in
reased. In an ele
tion res
heduled to Jan., 1999, Nazarbayevwas reele
ted after disqualifying the major opposition 
andidate.12 In 1996, Kazakhstan, along with Kyrgyzstan and Belarus, signed an e
onomi
 
oop-eration pa
t with Russia. In 1997 the 
apital was moved from Almaty to the more 
en-trally lo
ated Astana (formerly Aqmola). In 1999, as Kazakhstan's e
onomy worsened,the government agreed to sell some of its stake in the vast Tengiz oil �eld. Kazakhstanis a member of the Commonwealth of Independent States.From Columbia En
y
lopedia, ed. Paul Lagass�e. 

 2000 Columbia University Press. Reprintedwith the permission of the publisher.A.2 
ivilwar1 English 
ivil war, 1642{48, the 
on
i
t between King Charles I of England and a largebody of his subje
ts, generally 
alled the \parliamentarians," that 
ulminated in thedefeat and exe
ution of the king and the establishment of a republi
an 
ommonwealth.2 The struggle has also been 
alled the Puritan Revolution be
ause the religious 
om-plexion of the king's opponents was prevailingly Puritan, and be
ause the defeat of theking was a

ompanied by the abolition of epis
opa
y. That name, however, overempha-sizes the religious element at the expense of the 
onstitutional issues and the underlyingso
ial and e
onomi
 fa
tors. Most simply stated, the 
onstitutional issue was one betweena king who 
laimed to rule by divine right and a Parliament that professed itself to haverights and privileges independent of the 
rown and that ultimately, by its a
tions, 
laimedreal sovereignty.3 Parliament in this period did not represent the full body of the English people; it was
omposed of and represented the nobility, 
ountry gentry, and mer
hants and artisans.The 16th 
ent. had seen a de
line in the in
uen
e of the nobility and a striking rise inthe numbers, wealth, and in
uen
e of the gentry and mer
hants, the bene�
iaries of atremendous expansion of markets and trade in Tudor times. It was from this middle 
lassof gentry and mer
hants that the opposition to the 
rown drew most of its members.Their ambition to do away with �nan
ial and 
ommer
ial restri
tions and their desire tohave a say in su
h matters as religious and foreign poli
ies had been severely restrainedby the Tudors, but on the a

ession (1603) of a S
ottish king to the English throne thepopular party began to organize its strength.4 James I was not long in gaining a personal unpopularity that helped to strengthenParliament's hand. At the Hampton Court Conferen
e (1604) he resolutely refused to
ompromise with Puritans on religious questions. The Parliament that met in 1604 soon
lashed with the king on questions of �nan
e and supply. x James was for
ed to temporizebe
ause of his urgent need of money, but the dissolution of the Parliament in 1610 leftfeelings of bitterness on both sides.



60 Appendix A. Sele
ted sour
e do
uments5 A new Parliament met in 1614, and the Commons engaged in quarrels not only withthe king but also with the House of Lords. Be
ause it passed not a single statute, this was
alled the Addled Parliament. James had little understanding of the popular unrest andaroused deeper opposition by his 
ontinued 
olle
tion of impositions and benevolen
es,his dependen
e on favorites, and his s
heme of a Spanish marriage for his son Charles.6 Meanwhile a legal battle was being waged in the 
ourts, with Sir Fran
is Ba
onzealously upholding the royal prerogative and Sir Edward Coke defending the suprema
yof 
ommon law. The king dismissed Coke from the ben
h in 1616, but the Parliament of1621 impea
hed Ba
on. The last Parliament (1624) of the reign a

ompanied its grant ofmoney with spe
i�
 dire
tions for its use. James's reign had raised 
ertain fundamentalquestions 
on
erning the privileges of Parliament, 
laimed by that body as their legalright and regarded by James as a spe
ial grant from the 
rown.7 Charles I, married to a Fren
h Roman Catholi
 prin
ess, Henrietta Maria, proved moreintra
table and even less a

eptable to the Puritan taste than his father, and Parliamentbe
ame even more un
ompromising in the new reign. The leaders of the parliamentaryparty|Coke, John Pym, Sir John Eliot, and John Selden|sought ways to limit thepowers of the king. The Parliament of 1625 granted him the right to 
olle
t tonnage andpoundage (
ustoms duties) only for a year and not, as was 
ustomary, for his entire reign.The Parliament of 1626 went further and impea
hed the king's favorite, George Villiers,1st duke of Bu
kingham. Charles dissolved it in anger.8 Failing to raise money without Parliament, he was for
ed to 
all a new one in 1628.The new Parliament drew up the Petition of Right, and Charles a

epted it in order toget his subsidy. He 
ontinued to levy 
ustoms duties, an a
t that the parliamentariansde
lared illegal under the Petition of Right. Parliament in 1629 vigorously protestedCharles's 
olle
tion of tonnage and poundage and the prose
ution of his opponents inthe Star Chamber. The religious issue also 
ame up, and Commons resisted the king'sorder to adjourn by for
ing the speaker to remain in his 
hair while Eliot presentedresolutions against \popery" and unauthorized taxation.9 In the su

eeding 11 years Charles attempted to rule without a Parliament, resortingto su
h expedients as ship money (a tax levied originally on seaports but extended byCharles to the entire 
ountry) to raise revenue. The reprisals against Eliot and the prose-
ution of William Prynne and John Hampden aroused widespread indignation. Charles's
hief advisers, Ar
hbishop William Laud and Thomas Wentworth, later 1st earl of Straf-ford, were 
ordially detested.10 The ominous pea
e was broken by troubles in S
otland, where e�orts to enfor
eAngli
an epis
opal poli
y led to the violent opposition of the Covenanters and to war in1639 (see Bishops' Wars) and 
ompelled Charles to seek the �nan
ial aid of Parliament.The resulting Short Parliament (1640) on
e more met the king's request for supply by ademand for redress of grievan
e. Charles o�ered to abandon ship money exa
tions, butthe opposition wished to dis
uss more fundamental issues, and the king dissolved theParliament in just three weeks.11 The disasters of the se
ond S
ottish war 
ompelled a virtual surrender by the king tothe opposition, and the Long Parliament was summoned (Nov., 1640). x The parliamen-tarians qui
kly ena
ted a series of measures designed to sweep away what they regardedas the en
roa
hments of despoti
 monar
hy. Those imprisoned by the Star Chamber were
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ivilwar 61freed. A Triennial A
t provided that no more than three years should elapse between ses-sions of Parliament, while another a
t prohibited the dissolution of Parliament withoutits own 
onsent. Ship money and tonnage and poundage without parliamentary autho-rization were abolished. Stra�ord was impea
hed, then attainted and exe
uted (1641) fortreason; Laud was impea
hed and imprisoned. Star Chamber and other prerogative andepis
opal 
ourts were swept away. However, dis
ussions on 
hur
h reform along Puritanlines produ
ed 
onsiderable disagreement, espe
ially between the Commons and Lords.12 x Despite the king's 
omplian
e to the will of the opposition thus far, he was nottrusted by the parliamentary party. This distrust was given sharp fo
us by the outbreak(O
t., 1641) of a rebellion against English rule in Ireland; an army was needed to suppressthe rebellion, but the parliamentarians feared that the king might use it against them.Led by John Pym, Parliament adopted the Grand Remonstran
e, re
iting the evils ofCharles's reign and demanding 
hur
h reform and parliamentary 
ontrol over the armyand over the appointment of royal ministers. The radi
alism of these demands splitthe parliamentary party and drove many of the moderates to the royalist side. Thisen
ouraged Charles to assert himself, and in Jan., 1642, he attempted to arrest in personPym and four other leaders of the opposition in Commons. His a
tion made 
ivil warinevitable.13 In the lull that followed, both Parliament and the king sought to se
ure fortresses,arsenals, and popular support. In June, 1642, Parliament sent to the king a statementreiterating the demands of the Grand Remonstran
e, but sin
e the proposals amountedto a 
omplete surrender of sovereignty by the 
rown to Parliament, the king did not even
onsider them as a basis for dis
ussion. Armed for
es (in
luding many peers from theHouse of Lords and a sizable minority of Commons) gathered about him in the north.Parliament organized its own army and appointed Robert Devereux, 3d earl of Essex, tohead it. On Aug. 22, 1642, Charles raised his standard at Nottingham.14 The followers of king and Parliament did not represent two absolutely distin
t so
ialgroups, as the popular 
on
eption of the royalist Cavaliers and the parliamentary Round-heads would indi
ate. However, it is true that the parliamentary, or Puritan, group drewmu
h of its strength from the gentry and from the mer
hant 
lasses and artisans of Lon-don, Norwi
h, Hull, Plymouth, and Glou
ester; it 
entered in the southeastern 
ountiesand had 
ontrol of the 
eet. The majority of the great nobles followed the king, who hadthe support of most Angli
ans and Roman Catholi
s; geographi
ally the royalist strength
entered in the north and west.15 The �rst major engagement of the armies at Edgehill (O
t. 23, 1642) was a drawnbattle. Charles then established himself at Oxford. x The royalist for
es gained groundin the north and west, although repeated attempts by the king to advan
e on Londonproved abortive. The inde
isive engagements of 1643 were remarkable mainly for theemergen
e of Oliver Cromwell, an in
onspi
uous member of the Long Parliament, tomilitary prominen
e with his own regiment of \godly" men, soon to be
ome famous asthe Ironsides.16 Futile negotiations for pea
e had been 
ondu
ted at Oxford early in 1643, and inSept., 1643, Parliament took a de
isive step by se
uring the allian
e of the PresbyterianS
ots in a

epting the Solemn League and Covenant. S
ottish aid was obtained only bya promise to submit England to Presbyterianism, whi
h was soon to produ
e a rea
tion
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ted sour
e do
umentsfrom the Independents and other se
tarians (parti
ularly in the army) who opposed theidea of any 
entralized national 
hur
h.17 The war now entered a new phase. A S
ottish army, under Alexander Leslie, 1st earlof Leven, advan
ed into Yorkshire early in 1644 and gave aid to the parliamentary armyin the north. Charles's nephew, the brilliant and dashing Prin
e Rupert, did somethingto stem royalist losses by retaking Newark, but his gains were temporary. His 
ampaignto relieve the besieged York led to the battle of Marston Moor (July 2, 1644), in whi
hCromwell and Leslie in
i
ted a 
rushing defeat on the royalists. Charles managed to 
uto� Essex in the southwest but shortly thereafter met parliamentary troops from the northin an inde
isive engagement at Newbury.18 To stem the rising dissension among parliamentary leaders, Cromwell sponsored inParliament the Self-Denying Ordinan
e, by whi
h all members of Parliament were 
om-pelled to resign their 
ommands, and the parliamentary army was reorganized (1644{45)into the New Model Army. Thomas Fairfax (later 3d Baron Fairfax of Cameron) be
amethe 
ommander in 
hief.19 After further futile pea
e negotiations at Uxbridge, Charles, hoping to join the for
esunder James Graham, marquess of Montrose, moved north and stormed Lei
ester. Hemet Cromwell in a sharp battle at Naseby (June 14, 1645). This battle 
ost the king alarge part of his army and rendered the royalist 
ause hopeless. Unable to join Montrose(who was defeated by Leslie in S
otland) and thwarted in his attempts to se
ure aid fromIreland or the Continent, the king was unable to halt the steady losses of his party and�nally was 
ompelled to surrender himself to the S
ots, who made him reassuring butvague promises. The �rst 
ivil war 
ame to an end when Oxford surrendered in June,1646.20 The king was delivered (1647) by the S
ots into the hands of Parliament, but thePresbyterian rule in that body had thoroughly alienated the army. The army resistedParliament's proposal to disband it by 
apturing the king from the parliamentary partyand mar
hing on London. Army dis
ontent gradually be
ame more radi
al (see Levelers),and the desire grew to dispose of the king altogether.21 Refusing to a

ept the army 
oun
il's proposals for pea
e (the Heads of the Pro-posals), Charles es
aped in Nov., 1647, and took refuge on the Isle of Wight, where henegotiated simultaneously with Parliament and the S
ots. x In De
., 1647, he 
on
ludedan agreement with the S
ots known as the Engagement, by whi
h he agreed to a

eptPresbyterianism in return for military support. In the spring of 1648, the se
ond 
ivilwar began. Uprisings in Wales, Kent, and Essex were all suppressed by the parliamentaryfor
es, and Cromwell defeated the S
ots at Preston (Aug. 17, 1648). Charles's hopes ofaid from Fran
e or Ireland proved vain, and the war was qui
kly over.22 Parliament again tried to rea
h some agreement with the king, but the army, now
ompletely under Cromwell's domination, disposed of its enemies in Parliament by Pride'sPurge (De
., 1648; see under Pride, Thomas). The legislative remnant known as theRump Parliament ere
ted a high 
ourt of justi
e, whi
h tried the king for treason andfound him guilty. Charles was beheaded on Jan. 30, 1649, and the republi
 known as theCommonwealth was set up, governed by the Rump Parliament (without the House ofLords) and by an exe
utive 
oun
il of state.23 Charles I's son Charles II was re
ognized as king in parts of Ireland and in S
otland
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ivilwar 63but was for
ed to 
ee to the Continent after his defeat at Wor
ester (1651). The yearsof the interregnum, under the Commonwealth to 1653 and the Prote
torate after that,are largely the story of Oliver Cromwell's personal rule, whi
h was marked by stri
tmilitary administration and enfor
ement of the Puritan moral 
ode. After his death andthe short-lived rule of his son, Ri
hard Cromwell, the Commonwealth was revived for abrief and 
haoti
 period. It ended in 1660 with the Restoration of Charles II. Althoughsome of the 
hanges brought about by the war were swept away (e.g., in the restorationof Angli
anism as the state 
hur
h), the settlement of the 
ontest between the king andParliament was permanently assured in the Glorious Revolution of 1688.From Columbia En
y
lopedia, ed. Paul Lagass�e. 

 2000 Columbia University Press. Reprintedwith the permission of the publisher.
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Appendix B
Sele
ted summaries
B.1 kazakhstanB.1.1 Short summaries (15%)
operni
It borders on Siberian Russia in the north, China in the east, Kyrgyzstan, Uzbekistan,Turkmenistan, and the Aral Sea in the south, and the Caspian Sea and European Russiain the west.It extends nearly 2,000 mi (3,200 km) from the lower Volga and the Caspian Sea inthe west to the Altai Mts.The population of Kazakhstan 
onsists mainly of Muslim Kazakhs (more than 45% ofthe population) and Russians (some 35%, many of whom belong to the Russian OrthodoxChur
h); there are smaller minorities of Ukrainians, Germans, Uzbeks, and Tatars.Coal is mined at Qaraghandy and Ekibastuz, and there are major oil �elds in theEmba basin (whi
h in
ludes the important Tengiz �elds), at the northeast tip of theCaspian Sea, and in the Mangyshlak Peninsula.Semey was the Soviet 
enter of spa
e-related industries, and the surrounding regionwas the site of Soviet nu
lear testing; radiation pollution is widespread in the area, whi
hexperien
ed a severe e
onomi
 downturn following the end of nu
lear testing in 1991.Nursultan Nazarbayev be
ame the 
ountry's �rst president and soon began a gradualmovement toward privatization of the e
onomy.In Apr., 1995, after the 1994 ele
tion results were dismissed as invalid by the 
onsti-tutional 
ourt, he suspended parliament and ruled by de
ree.New ele
tions in De
., 1995, gave his allies a majority in parliament but were 
riti
izedby the opposition and others as 
awed. 65



66 Appendix B. Sele
ted summarieslsaKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 (1995 est. pop.17,377,000), 
.1,050,000 sq mi (2,719,500 sq km), 
entral Asia. Almaty is the site ofKazakhstan Univ. (founded 1934) and the Kazakh A
ademy of S
ien
es (founded 1946).The raising of 
attle and sheep is also important, and Kazakhstan produ
es mu
h wooland meat. Under the 
onstitution of 1995, Kazakhstan is headed by a strong exe
utivepresident, who is ele
ted by popular vote. In 1916 the Kazakhs rebelled against Russiandomination and were in the pro
ess of establishing a Western-style state at the timeof the 1917 Bolshevik Revolution, but by 1920 the region was under the 
ontrol of theRed Army. During the Stalin era, 
olle
tivization was instituted and millions of Kazakhswere for
ed to resettle in the region's south in order to strengthen Russian rule. In theearly 1960s parts of republi
 saw extensive agri
ultural development as the Virgin LandsTerritory. Nursultan Nazarbayev be
ame the 
ountry's �rst president and soon began agradual movement toward privatization of the e
onomy.initialKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 (1995 est. Kaza-khstan 
onsists of a vast 
atland, bordered by a high mountain belt in the southeast.The population of Kazakhstan 
onsists mainly of Muslim Kazakhs (more than 45% of thepopulation) and Russians (some 35%, many of whom belong to the Russian OrthodoxChur
h); there are smaller minorities of Ukrainians, Germans, Uzbeks, and Tatars. De-spite Kazakhstan's largely arid 
onditions, its vast steppes a

ommodate both livesto
kand grain produ
tion. The Kazakh Hills in the 
ore of the region have important mineralresour
es. The 
ountry's industries are lo
ated along the margins of the 
ountry. Underthe 
onstitution of 1995, Kazakhstan is headed by a strong exe
utive president, who isele
ted by popular vote. The original nomadi
 Turki
 tribes inhabiting the region had a
ulture that featured the Central Asian epi
s, ritual songs, and legends.nolsaKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 (1995 est. pop.17,377,000), 
.1,050,000 sq mi (2,719,500 sq km), 
entral Asia. It extends nearly 2,000mi (3,200 km) from the lower Volga and the Caspian Sea in the west to the Altai Mts.in the east. Coal is mined at Qaraghandy and Ekibastuz, and there are major oil �eldsin the Emba basin (whi
h in
ludes the important Tengiz �elds), at the northeast tip ofthe Caspian Sea, and in the Mangyshlak Peninsula. A pipeline was built in the 1990s to
onne
t the nation's oil �elds to the Bla
k Sea.A written literature strongly in
uen
ed by Russian 
ulture was then developed. In1916 the Kazakhs rebelled against Russian domination and were in the pro
ess of estab-lishing a Western-style state at the time of the 1917 Bolshevik Revolution, but by 1920the region was under the 
ontrol of the Red Army. In Apr., 1995, after the 1994 ele
tionresults were dismissed as invalid by the 
onstitutional 
ourt, he suspended parliamentand ruled by de
ree. New ele
tions in De
., 1995, gave his allies a majority in parliamentbut were 
riti
ized by the opposition and others as 
awed.



B.1. kazakhstan 67plalKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 (1995 est.Kazakhstan 
onsists of a vast 
atland, bordered by a high mountain belt in thesoutheast.The population of Kazakhstan 
onsists mainly of Muslim Kazakhs (more than 45% ofthe population) and Russians (some 35%, many of whom belong to the Russian OrthodoxChur
h); there are smaller minorities of Ukrainians, Germans, Uzbeks, and Tatars.Despite Kazakhstan's largely arid 
onditions, its vast steppes a

ommodate bothlivesto
k and grain produ
tion.The Kazakh Hills in the 
ore of the region have important mineral resour
es.Under the 
onstitution of 1995, Kazakhstan is headed by a strong exe
utive president,who is ele
ted by popular vote.In 1916 the Kazakhs rebelled against Russian domination and were in the pro
ess ofestablishing a Western-style state at the time of the 1917 Bolshevik Revolution, but by1920 the region was under the 
ontrol of the Red Army.Kazakhstan de
lared its independen
e from the Soviet Union on De
.In 1996, Kazakhstan, along with Kyrgyzstan and Belarus, signed an e
onomi
 
oop-eration pa
t with Russia.randomAstana is the 
apital and Almaty (Alma-Ata) is the largest 
ity. Other major 
ities in
ludeShymkent, Semey, Aqtobe, and Oskemen. Most of the region is desert or has limitedand irregular rainfall. The population of Kazakhstan 
onsists mainly of Muslim Kazakhs(more than 45% of the population) and Russians (some 35%, many of whom belong to theRussian Orthodox Chur
h); there are smaller minorities of Ukrainians, Germans, Uzbeks,and Tatars. In the 1950s, the Virgin Lands Program under Khrush
hev brought hundredsof thousands of Russian, Ukrainian, and German settlers to the area. In addition, thereare ri
h �shing grounds, famous for their 
aviar-produ
ing sturgeon, in the N Caspian.In the early 1960s parts of republi
 saw extensive agri
ultural development as the VirginLands Territory. In 1999, as Kazakhstan's e
onomy worsened, the government agreed tosell some of its stake in the vast Tengiz oil �eld.sinopeKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 ( 1995 est. pop.The population of Kazakhstan 
onsists mainly of Muslim Kazakhs and Russians (some 35%, many of whom belong to the Russian Orthodox Chur
h); there are smallerminorities of Ukrainians, Germans, Uzbeks, and Tatars.The Kazakh Hills in the 
ore of the region have important mineral resour
es.In 1916 the Kazakhs rebelled against Russian domination and were in the pro
ess ofestablishing a Western-style state at the time of the 1917 Bolshevik Revolution, but by1920 the region was under the 
ontrol of the Red Army.In 1994, Kazakhstan signed a series of se
urity agreements with the United States,in whi
h the latter would take 
ontrol of enri
hed uranium usable for nu
lear weapons



68 Appendix B. Sele
ted summariesand aid Kazakhstan in removing extant nu
lear weapons, 
losing missile silos, 
onvertingbiologi
al-weapons-produ
tion 
enters, and destroying its nu
lear test ranges.In 1996, Kazakhstan, along with Kyrgyzstan and Belarus, signed an e
onomi
 
oop-eration pa
t with Russia.wordKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 (1995 est. pop.17,377,000), 
.1,050,000 sq mi (2,719,500 sq km), 
entral Asia. Almaty is the site ofKazakhstan Univ. (founded 1934) and the Kazakh A
ademy of S
ien
es (founded 1946).The Baikonur (Bayqongyr) Cosmodrome in 
entral Kazakhstan was the Soviet spa
e-operations 
enter and 
ontinues to serve Russian spa
e exploration through an agreementbetween the two nations. Kazakhstan de
lared its independen
e from the Soviet Union onDe
. 16, 1991. In 1994, Kazakhstan signed a series of se
urity agreements with the UnitedStates, in whi
h the latter would take 
ontrol of enri
hed uranium usable for nu
learweapons and aid Kazakhstan in removing extant nu
lear weapons, 
losing missile silos,
onverting biologi
al-weapons-produ
tion 
enters, and destroying its nu
lear test ranges.In 1996, Kazakhstan, along with Kyrgyzstan and Belarus, signed an e
onomi
 
ooperationpa
t with Russia. Kazakhstan is a member of the Commonwealth of Independent States.B.1.2 Long summaries (30%)
operni
It borders on Siberian Russia in the north, China in the east, Kyrgyzstan, Uzbekistan,Turkmenistan, and the Aral Sea in the south, and the Caspian Sea and European Russiain the west.Kazakhstan 
onsists of a vast 
atland, bordered by a high mountain belt in thesoutheast.It extends nearly 2,000 mi (3,200 km) from the lower Volga and the Caspian Sea inthe west to the Altai Mts.It is largely lowland in the north and west (W Siberian, Caspian, and Turan lowlands),hilly in the 
enter (Kazakh Hills), and mountainous in the south and east (Tian Shanand Altai ranges).Kazakhstan is a region of inland drainage; the Syr Darya, the Ili, the Chu, and otherrivers drain into the Aral Sea and Lake Balkash.The population of Kazakhstan 
onsists mainly of Muslim Kazakhs (more than 45% ofthe population) and Russians (some 35%, many of whom belong to the Russian OrthodoxChur
h); there are smaller minorities of Ukrainians, Germans, Uzbeks, and Tatars.There is 
onsiderable fri
tion between the now dominant Kazakhs and the formerlyfavored ethni
 Russians, who 
ontinue to emigrate in large numbers.Almaty is the site of Kazakhstan Univ. (founded 1934) and the Kazakh A
ademy ofS
ien
es (founded 1946).



B.1. kazakhstan 69Despite Kazakhstan's largely arid 
onditions, its vast steppes a

ommodate bothlivesto
k and grain produ
tion.In the 1950s, the Virgin Lands Program under Khrush
hev brought hundreds of thou-sands of Russian, Ukrainian, and German settlers to the area.Coal is mined at Qaraghandy and Ekibastuz, and there are major oil �elds in theEmba basin (whi
h in
ludes the important Tengiz �elds), at the northeast tip of theCaspian Sea, and in the Mangyshlak Peninsula.Semey was the Soviet 
enter of spa
e-related industries, and the surrounding regionwas the site of Soviet nu
lear testing; radiation pollution is widespread in the area, whi
hexperien
ed a severe e
onomi
 downturn following the end of nu
lear testing in 1991.Under the 
onstitution of 1995, Kazakhstan is headed by a strong exe
utive president,who is ele
ted by popular vote.Nursultan Nazarbayev be
ame the 
ountry's �rst president and soon began a gradualmovement toward privatization of the e
onomy.In Apr., 1995, after the 1994 ele
tion results were dismissed as invalid by the 
onsti-tutional 
ourt, he suspended parliament and ruled by de
ree.New ele
tions in De
., 1995, gave his allies a majority in parliament but were 
riti
izedby the opposition and others as 
awed.On the basis of referendums held in 1995 and 1996 that were denoun
ed by theopposition, Nazarbayev's term in oÆ
e was extended to the year 2000 and his powerswere in
reased.lsaKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 (1995 est. pop.17,377,000), 
.1,050,000 sq mi (2,719,500 sq km), 
entral Asia. Most of the region isdesert or has limited and irregular rainfall. Kazakh, a Turki
 language, is the oÆ
ialtongue, but Russian is still widely used.Almaty is the site of Kazakhstan Univ. (founded 1934) and the Kazakh A
ademyof S
ien
es (founded 1946). In the 1950s, the Virgin Lands Program under Khrush
hevbrought hundreds of thousands of Russian, Ukrainian, and German settlers to the area.The raising of 
attle and sheep is also important, and Kazakhstan produ
es mu
h wooland meat. Kazakhstan also has large deposits of natural gas, iron ore, manganese, 
hrome,lead, zin
, silver, 
opper, ni
kel, titanium, bauxite, and gold. Steel, agri
ultural and min-ing ma
hinery, superphosphate fertilizers, phosphorus a
ids, arti�
ial �bers, syntheti
rubber, textiles, and medi
ines are among the manufa
tured goods. Under the 
onstitu-tion of 1995, Kazakhstan is headed by a strong exe
utive president, who is ele
ted bypopular vote.The 19th 
ent. saw the growth of the Kazakh intelligentsia. A written literaturestrongly in
uen
ed by Russian 
ulture was then developed. In 1916 the Kazakhs rebelledagainst Russian domination and were in the pro
ess of establishing a Western-style stateat the time of the 1917 Bolshevik Revolution, but by 1920 the region was under the
ontrol of the Red Army. Organized as the Kirghiz Autonomous SSR in 1920, it wasrenamed the Kazakh Autonomous SSR in 1925 and be
ame a 
onstituent republi
 in



70 Appendix B. Sele
ted summaries1936. During the Stalin era, 
olle
tivization was instituted and millions of Kazakhs werefor
ed to resettle in the region's south in order to strengthen Russian rule.In the early 1960s parts of republi
 saw extensive agri
ultural development as theVirgin Lands Territory. Nursultan Nazarbayev be
ame the 
ountry's �rst president andsoon began a gradual movement toward privatization of the e
onomy.initialKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 (1995 est. pop.17,377,000), 
.1,050,000 sq mi (2,719,500 sq km), 
entral Asia. It borders on SiberianRussia in the north, China in the east, Kyrgyzstan, Uzbekistan, Turkmenistan, and theAral Sea in the south, and the Caspian Sea and European Russia in the west. Kazakhstan
onsists of a vast 
atland, bordered by a high mountain belt in the southeast. It extendsnearly 2,000 mi (3,200 km) from the lower Volga and the Caspian Sea in the west to theAltai Mts. in the east. The population of Kazakhstan 
onsists mainly of Muslim Kaza-khs (more than 45% of the population) and Russians (some 35%, many of whom belongto the Russian Orthodox Chur
h); there are smaller minorities of Ukrainians, Germans,Uzbeks, and Tatars. Kazakh, a Turki
 language, is the oÆ
ial tongue, but Russian isstill widely used. Despite Kazakhstan's largely arid 
onditions, its vast steppes a

om-modate both livesto
k and grain produ
tion. In the 1950s, the Virgin Lands Programunder Khrush
hev brought hundreds of thousands of Russian, Ukrainian, and Germansettlers to the area. The Kazakh Hills in the 
ore of the region have important mineralresour
es. The 
ountry's industries are lo
ated along the margins of the 
ountry. Underthe 
onstitution of 1995, Kazakhstan is headed by a strong exe
utive president, who isele
ted by popular vote. The original nomadi
 Turki
 tribes inhabiting the region hada 
ulture that featured the Central Asian epi
s, ritual songs, and legends. In 1916 theKazakhs rebelled against Russian domination and were in the pro
ess of establishinga Western-style state at the time of the 1917 Bolshevik Revolution, but by 1920 theregion was under the 
ontrol of the Red Army. Kazakhstan de
lared its independen
efrom the Soviet Union on De
. Ele
tions in 1994 gave a parliamentary majority to al-lies of Nazarbayev, but they resisted his reform plans. In 1996, Kazakhstan, along withKyrgyzstan and Belarus, signed an e
onomi
 
ooperation pa
t with Russia.nolsaKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 (1995 est. pop.17,377,000), 
.1,050,000 sq mi (2,719,500 sq km), 
entral Asia. It borders on SiberianRussia in the north, China in the east, Kyrgyzstan, Uzbekistan, Turkmenistan, and theAral Sea in the south, and the Caspian Sea and European Russia in the west. Kazakhstan
onsists of a vast 
atland, bordered by a high mountain belt in the southeast. It extendsnearly 2,000 mi (3,200 km) from the lower Volga and the Caspian Sea in the west to theAltai Mts. in the east. It is largely lowland in the north and west (W Siberian, Caspian,and Turan lowlands), hilly in the 
enter (Kazakh Hills), and mountainous in the southand east (Tian Shan and Altai ranges).In addition, there are ri
h �shing grounds, famous for their 
aviar-produ
ing sturgeon,



B.1. kazakhstan 71in the N Caspian. Coal is mined at Qaraghandy and Ekibastuz, and there are major oil�elds in the Emba basin (whi
h in
ludes the important Tengiz �elds), at the northeasttip of the Caspian Sea, and in the Mangyshlak Peninsula. Kashagan, a Caspian �eldthat was being explored in the late 1990s, appears to have great potential. A pipelinewas built in the 1990s to 
onne
t the nation's oil �elds to the Bla
k Sea. The Baikonur(Bayqongyr) Cosmodrome in 
entral Kazakhstan was the Soviet spa
e-operations 
enterand 
ontinues to serve Russian spa
e exploration through an agreement between the twonations.A written literature strongly in
uen
ed by Russian 
ulture was then developed. In1916 the Kazakhs rebelled against Russian domination and were in the pro
ess of estab-lishing a Western-style state at the time of the 1917 Bolshevik Revolution, but by 1920the region was under the 
ontrol of the Red Army. During the Stalin era, 
olle
tivizationwas instituted and millions of Kazakhs were for
ed to resettle in the region's south inorder to strengthen Russian rule.These proje
ts were �nan
ed by the United States, and many had been 
ompletedby late 1999. In Apr., 1995, after the 1994 ele
tion results were dismissed as invalid bythe 
onstitutional 
ourt, he suspended parliament and ruled by de
ree. New ele
tions inDe
., 1995, gave his allies a majority in parliament but were 
riti
ized by the oppositionand others as 
awed.plalKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 (1995 est.pop.Kazakhstan 
onsists of a vast 
atland, bordered by a high mountain belt in thesoutheast.It extends nearly 2,000 mi (3,200 km) from the lower Volga and the Caspian Sea inthe west to the Altai Mts.The population of Kazakhstan 
onsists mainly of Muslim Kazakhs (more than 45% ofthe population) and Russians (some 35%, many of whom belong to the Russian OrthodoxChur
h); there are smaller minorities of Ukrainians, Germans, Uzbeks, and Tatars.Kazakh, a Turki
 language, is the oÆ
ial tongue, but Russian is still widely used.Despite Kazakhstan's largely arid 
onditions, its vast steppes a

ommodate bothlivesto
k and grain produ
tion.In the 1950s, the Virgin Lands Program under Khrush
hev brought hundreds of thou-sands of Russian, Ukrainian, and German settlers to the area.The Kazakh Hills in the 
ore of the region have important mineral resour
es.Coal is mined at Qaraghandy and Ekibastuz, and there are major oil �elds in theEmba basin (whi
h in
ludes the important Tengiz �elds), at the northeast tip of theCaspian Sea, and in the Mangyshlak Peninsula.The 
ountry's industries are lo
ated along the margins of the 
ountry.Under the 
onstitution of 1995, Kazakhstan is headed by a strong exe
utive president,who is ele
ted by popular vote.There is a bi
ameral parliament, most of whose members are ele
ted, but its powersare limited.



72 Appendix B. Sele
ted summariesThe original nomadi
 Turki
 tribes inhabiting the region had a 
ulture that featuredthe Central Asian epi
s, ritual songs, and legends.In 1916 the Kazakhs rebelled against Russian domination and were in the pro
ess ofestablishing a Western-style state at the time of the 1917 Bolshevik Revolution, but by1920 the region was under the 
ontrol of the Red Army.Kazakhstan de
lared its independen
e from the Soviet Union on De
.Ele
tions in 1994 gave a parliamentary majority to allies of Nazarbayev, but theyresisted his [Caspian℄ reform plans.In 1996, Kazakhstan, along with Kyrgyzstan and Belarus, signed an e
onomi
 
oop-eration pa
t with Russia.randomKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 (1995 est. pop.17,377,000), 
.1,050,000 sq mi (2,719,500 sq km), 
entral Asia. It extends nearly 2,000mi (3,200 km) from the lower Volga and the Caspian Sea in the west to the Altai Mts. inthe east. Kazakhstan is a region of inland drainage; the Syr Darya, the Ili, the Chu, andother rivers drain into the Aral Sea and Lake Balkash. Kazakh, a Turki
 language, is theoÆ
ial tongue, but Russian is still widely used. There is 
onsiderable fri
tion betweenthe now dominant Kazakhs and the formerly favored ethni
 Russians, who 
ontinue toemigrate in large numbers. Wheat, 
otton, sugar beets, and toba

o are the main 
rops. Inaddition, there are ri
h �shing grounds, famous for their 
aviar-produ
ing sturgeon, in theN Caspian. A pipeline was built in the 1990s to 
onne
t the nation's oil �elds to the Bla
kSea. Kazakhstan also has large deposits of natural gas, iron ore, manganese, 
hrome, lead,zin
, silver, 
opper, ni
kel, titanium, bauxite, and gold. Steel, agri
ultural and miningma
hinery, superphosphate fertilizers, phosphorus a
ids, arti�
ial �bers, syntheti
 rubber,textiles, and medi
ines are among the manufa
tured goods. The main trading partnersare Russia, Ukraine, and Uzbekistan. The original nomadi
 Turki
 tribes inhabiting theregion had a 
ulture that featured the Central Asian epi
s, ritual songs, and legends.The 19th 
ent. saw the growth of the Kazakh intelligentsia. Ele
tions in 1994 gave aparliamentary majority to allies of Nazarbayev, but they resisted his reform plans. Onthe basis of referendums held in 1995 and 1996 that were denoun
ed by the opposition,Nazarbayev's term in oÆ
e was extended to the year 2000 and his powers were in
reased.In 1999, as Kazakhstan's e
onomy worsened, the government agreed to sell some of itsstake in the vast Tengiz oil �eld.sinopeKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 ( 1995 est. pop.Kazakhstan 
onsists of a vast 
atland, bordered by a high mountain belt in thesoutheast. Kazakhstan is a region of inland drainage; the Syr Darya, the Ili, the Chu,and other rivers drain into the Aral Sea and Lake Balkash.The population of Kazakhstan 
onsists mainly of Muslim Kazakhs and Russians (some 35%, many of whom belong to the Russian Orthodox Chur
h); there are smallerminorities of Ukrainians, Germans, Uzbeks, and Tatars.



B.1. kazakhstan 73The Kazakh Hills in the 
ore of the region have important mineral resour
es. Kaza-khstan also has large deposits of natural gas, iron ore, manganese, 
hrome, lead, zin
,silver, 
opper, ni
kel, titanium, bauxite, and gold.The 
ountry's industries are lo
ated along the margins of the 
ountry. The BaikonurCosmodrome in 
entral Kazakhstan was the Soviet spa
e-operations 
enter and 
ontinuesto serve Russian spa
e exploration through an agreement between the two nations. Themain trading partners are Russia, Ukraine, and Uzbekistan.The original nomadi
 Turki
 tribes inhabiting the region had a 
ulture that featuredthe Central Asian epi
s, ritual songs, and legends.In 1916 the Kazakhs rebelled against Russian domination and were in the pro
ess ofestablishing a Western-style state at the time of the 1917 Bolshevik Revolution, but by1920 the region was under the 
ontrol of the Red Army.Kazakhstan de
lared its independen
e from the Soviet Union on De
. In 1994, Kaza-khstan signed a series of se
urity agreements with the United States, in whi
h the latterwould take 
ontrol of enri
hed uranium usable for nu
lear weapons and aid Kazakhstanin removing extant nu
lear weapons, 
losing missile silos, 
onverting biologi
al-weapons-produ
tion 
enters, and destroying its nu
lear test ranges.In an ele
tion res
heduled to Jan., 1999, Nazarbayev was reele
ted after disqualifyingthe major opposition 
andidate.In 1996, Kazakhstan, along with Kyrgyzstan and Belarus, signed an e
onomi
 
oop-eration pa
t with Russia. Kazakhstan is a member of the Commonwealth of IndependentStates.wordKazakhstan, or Kazakstan, oÆ
ially Republi
 of Kazakhstan, republi
 (1995 est. pop.17,377,000), 
.1,050,000 sq mi (2,719,500 sq km), 
entral Asia. It borders on SiberianRussia in the north, China in the east, Kyrgyzstan, Uzbekistan, Turkmenistan, and theAral Sea in the south, and the Caspian Sea and European Russia in the west. Kazakhstanis a region of inland drainage; the Syr Darya, the Ili, the Chu, and other rivers drain intothe Aral Sea and Lake Balkash. Kazakh, a Turki
 language, is the oÆ
ial tongue, butRussian is still widely used. Almaty is the site of Kazakhstan Univ. (founded 1934) andthe Kazakh A
ademy of S
ien
es (founded 1946).The Kazakh Hills in the 
ore of the region have important mineral resour
es. Kaza-khstan also has large deposits of natural gas, iron ore, manganese, 
hrome, lead, zin
,silver, 
opper, ni
kel, titanium, bauxite, and gold. The 
ountry's industries are lo
atedalong the margins of the 
ountry. The Baikonur (Bayqongyr) Cosmodrome in 
entralKazakhstan was the Soviet spa
e-operations 
enter and 
ontinues to serve Russian spa
eexploration through an agreement between the two nations. The 19th 
ent. A writtenliterature strongly in
uen
ed by Russian 
ulture was then developed.Kazakhstan de
lared its independen
e from the Soviet Union on De
. 16, 1991. In1994, Kazakhstan signed a series of se
urity agreements with the United States, inwhi
h the latter would take 
ontrol of enri
hed uranium usable for nu
lear weaponsand aid Kazakhstan in removing extant nu
lear weapons, 
losing missile silos, 
onvertingbiologi
al-weapons-produ
tion 
enters, and destroying its nu
lear test ranges. In an ele
-
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ted summariestion res
heduled to Jan., 1999, Nazarbayev was reele
ted after disqualifying the majoropposition 
andidate.In 1996, Kazakhstan, along with Kyrgyzstan and Belarus, signed an e
onomi
 
oop-eration pa
t with Russia. In 1999, as Kazakhstan's e
onomy worsened, the governmentagreed to sell some of its stake in the vast Tengiz oil �eld. Kazakhstan is a member ofthe Commonwealth of Independent States.
B.2 pres92B.2.1 Short summaries (5%)
operni
For voters unhappy with President Bush's passive approa
h to the e
onomy, the six main
ontenders for the Demo
rati
 nomination o�er a smorgasbord of proposals.There are tax 
uts for the middle 
lass; tax in
entives for investment and savings; taxbreaks for families with 
hildren; and spending on health, edu
ation, roads, high-speedtransportation, high-te
h tele
ommuni
ations and mu
h more.Among the Demo
rati
 
andidates, he expresses the least 
on
ern about the budgetde�
it.Mr. Tsongas, meanwhile, favors \strategi
" government investments in te
hnologyand targeted tax 
uts for investment|in
luding a 
apital-gains 
ut.lsaOver the past de
ade, the party's presidential nominees have felt 
ompelled to battleagainst the giant federal budget de�
its 
reated under President Reagan. Neither was ableto sell that sour medi
ine to a publi
 averse to pain. Fo
using the 
andidates' dis
ussionof e
onomi
 poli
y are three separate questions: How 
an the government get the e
onomyout of re
ession in the near term? Mr Clinton's version 
alls for a 
ut of about $350 ayear for middle-
lass taxpayers.initialOver the past de
ade, the party's presidential nominees have felt 
ompelled to battleagainst the giant federal budget de�
its 
reated under President Reagan. This year willbe di�erent. As a result, the Demo
rati
 
andidates are no longer paralyzed by the de�
itissue. \They are all mu
h more willing in 1992 to talk about government responsibilityfor the e
onomy than either Dukakis or Mondale," says Je� Faux, president of the liberalE
onomi
 Poli
y Institute.



B.2. pres92 75nolsaOver the past de
ade, the party's presidential nominees have felt 
ompelled to battleagainst the giant federal budget de�
its 
reated under President Reagan. And the 
ollapseof the Soviet empire has 
reated promises of a pot of gold, perhaps as mu
h as $150 billiona year, at the end of the defense-
utting rainbow.Fo
using the 
andidates' dis
ussion of e
onomi
 poli
y are three separate questions:How 
an the government get the e
onomy out of re
ession in the near term? To addresslong-term problems, he favors an investment tax 
redit, a targeted 
apital-gains tax 
utfor investments in new businesses, and more government spending on 
ivilian resear
h.plalOver the past de
ade, the party's presidential nominees have felt 
ompelled to battleagainst the giant federal budget de�
its 
reated under President Reagan.This year will be di�erent.As a result, the Demo
rati
 
andidates are no longer paralyzed by the de�
it issue.\They are all mu
h more willing in 1992 to talk about government responsibility forthe e
onomy than either Dukakis or Mondale," says Je� Faux, president of the liberalE
onomi
 Poli
y Institute.Fo
using the 
andidates' dis
ussion of e
onomi
 poli
y are three separate questions:How 
an the government get the e
onomy out of re
ession in the near term?randomJust how to get the money out of overhead, or whi
h programs are low-priority, is un
lear.He would en
ourage them through tax in
entives and through \strategi
" investmentsin te
hnology. But instead of 
utting the middle 
lass's taxes, he seeks a temporaryinvestment tax 
redit. Many of the spending plans Mr Harkin envisions on a grand s
aleare e
hoed on a smaller s
ale in spee
hes by Mr Kerrey and Mr Clinton.sinopeSo far, the most popular answer is the middle-
lass tax 
ut; it is embra
ed, in some form,by four of the six 
andidates: Govs.To pay for all these, he'd propose a 3% a
ross-the-board 
ut in all government ad-ministrative expenses|a proposal that's popular among politi
ians seeking oÆ
e, butseldom pra
ti
al on
e they get there.The other 
andidate who has put tax 
uts at the heart of his 
ampaign is Mr.Tsongas also 
alls on the Fed to lower interest rates, saying that re
ent 
uts \ haven'tworked sin
e rates are still too high in relation to in
ation."wordMr. Tsongas, meanwhile, favors \strategi
" government investments in te
hnology andtargeted tax 
uts for investment|in
luding a 
apital-gains 
ut.



76 Appendix B. Sele
ted summariesTo address long-term problems, he favors an investment tax 
redit, a targeted 
apital-gains tax 
ut for investments in new businesses, and more government spending on 
ivilianresear
h.Mr. Wilder 
ombines his tax-
ut proposal with broad but general 
alls for governmentspending redu
tions. Mr. Kerrey's middle-
lass tax 
ut, like Mr. Clinton's, would be paidfor by higher taxes on the wealthy.B.3 
ivilwarB.3.1 Short summaries (5%)
operni
English 
ivil war, 1642{48, the 
on
i
t between King Charles I of England and a largebody of his subje
ts, generally 
alled the \parliamentarians," that 
ulminated in thedefeat and exe
ution of the king and the establishment of a republi
an 
ommonwealth.Most simply stated, the 
onstitutional issue was one between a king who 
laimed torule by divine right and a Parliament that professed itself to have rights and privilegesindependent of the 
rown and that ultimately, by its a
tions, 
laimed real sovereignty.Parliament in 1629 vigorously protested Charles's 
olle
tion of tonnage and poundageand the prose
ution of his opponents in the Star Chamber.This distrust was given sharp fo
us by the outbreak (O
t., 1641) of a rebellion againstEnglish rule in Ireland; an army was needed to suppress the rebellion, but the parliamen-tarians feared that the king might use it against them.lsaEnglish 
ivil war, 1642{48, the 
on
i
t between King Charles I of England and a largebody of his subje
ts, generally 
alled the \parliamentarians," that 
ulminated in thedefeat and exe
ution of the king and the establishment of a republi
an 
ommonwealth.That name, however, overemphasizes the religious element at the expense of the 
onsti-tutional issues and the underlying so
ial and e
onomi
 fa
tors. The Parliament of 1626went further and impea
hed the king's favorite, George Villiers, 1st duke of Bu
kingham.Those imprisoned by the Star Chamber were freed.initialEnglish 
ivil war, 1642{48, the 
on
i
t between King Charles I of England and a largebody of his subje
ts, generally 
alled the \parliamentarians," that 
ulminated in thedefeat and exe
ution of the king and the establishment of a republi
an 
ommonwealth.The struggle has also been 
alled the Puritan Revolution be
ause the religious 
omplexionof the king's opponents was prevailingly Puritan, and be
ause the defeat of the king wasa

ompanied by the abolition of epis
opa
y. Parliament in this period did not represent



B.3. 
ivilwar 77the full body of the English people; it was 
omposed of and represented the nobility,
ountry gentry, and mer
hants and artisans. James I was not long in gaining a personalunpopularity that helped to strengthen Parliament's hand.nolsaEnglish 
ivil war, 1642{48, the 
on
i
t between King Charles I of England and a largebody of his subje
ts, generally 
alled the \parliamentarians," that 
ulminated in thedefeat and exe
ution of the king and the establishment of a republi
an 
ommonwealth.The Parliament of 1625 granted him the right to 
olle
t tonnage and poundage (
ustomsduties) only for a year and not, as was 
ustomary, for his entire reign. Those imprisonedby the Star Chamber were freed. The radi
alism of these demands split the parliamentaryparty and drove many of the moderates to the royalist side.plalEnglish 
ivil war, 1642{48, the 
on
i
t between King Charles I of England and a largebody of his subje
ts, generally 
alled the \parliamentarians," that 
ulminated in thedefeat and exe
ution of the king and the establishment of a republi
an 
ommonwealth.The struggle has also been 
alled the Puritan Revolution be
ause the religious 
om-plexion of the king's opponents was prevailingly Puritan, and be
ause the defeat of theking was a

ompanied by the abolition of epis
opa
y.Parliament in this period did not represent the full body of the English people; it was
omposed of and represented the nobility, 
ountry gentry, and mer
hants and artisans.James I was not long in gaining a personal unpopularity that helped to strengthenParliament's hand.randomThe king dismissed Coke from the ben
h in 1616, but the Parliament of 1621 impea
hedBa
on. The ominous pea
e was broken by troubles in S
otland, where e�orts to enfor
eAngli
an epis
opal poli
y led to the violent opposition of the Covenanters and to war in1639 (see Bishops' Wars) and 
ompelled Charles to seek the �nan
ial aid of Parliament.Ship money and tonnage and poundage without parliamentary authorization were abol-ished. The army resisted Parliament's proposal to disband it by 
apturing the king fromthe parliamentary party and mar
hing on London.sinopeParliament in this period did not represent the full body of the English people; it was
omposed of and represented the nobility, 
ountry gentry, and mer
hants and artisans.In June, 1642, Parliament sent to the king a statement reiterating the demands ofthe Grand Remonstran
e, but sin
e the proposals amounted to a 
omplete surrender ofsovereignty by the 
rown to Parliament, the king did not even 
onsider them as a basisfor dis
ussion.



78 Appendix B. Sele
ted summariesThe king was delivered by the S
ots into the hands of Parliament, but the Presbyterianrule in that body had thoroughly alienated the army.Parliament again tried to rea
h some agreement with the king, but the army, now
ompletely under Cromwell's domination, disposed of its enemies in Parliament by Pride'sPurge.wordThe Parliament that met in 1604 soon 
lashed with the king on questions of �nan
eand supply. The king dismissed Coke from the ben
h in 1616, but the Parliament of1621 impea
hed Ba
on. The Parliament of 1626 went further and impea
hed the king'sfavorite, George Villiers, 1st duke of Bu
kingham. Charles dissolved it in anger.Charles o�ered to abandon ship money exa
tions, but the opposition wished to dis
ussmore fundamental issues, and the king dissolved the Parliament in just three weeks.In the lull that followed, both Parliament and the king sought to se
ure fortresses,arsenals, and popular support. Charles then established himself at Oxford. The armyresisted Parliament's proposal to disband it by 
apturing the king from the parliamentaryparty and mar
hing on London.B.3.2 Long summaries (15%)
operni
English 
ivil war, 1642{48, the 
on
i
t between King Charles I of England and a largebody of his subje
ts, generally 
alled the \parliamentarians," that 
ulminated in thedefeat and exe
ution of the king and the establishment of a republi
an 
ommonwealth.The struggle has also been 
alled the Puritan Revolution be
ause the religious 
om-plexion of the king's opponents was prevailingly Puritan, and be
ause the defeat of theking was a

ompanied by the abolition of epis
opa
y.Most simply stated, the 
onstitutional issue was one between a king who 
laimed torule by divine right and a Parliament that professed itself to have rights and privilegesindependent of the 
rown and that ultimately, by its a
tions, 
laimed real sovereignty.Their ambition to do away with �nan
ial and 
ommer
ial restri
tions and their desireto have a say in su
h matters as religious and foreign poli
ies had been severely restrainedby the Tudors, but on the a

ession (1603) of a S
ottish king to the English throne thepopular party began to organize its strength.James was for
ed to temporize be
ause of his urgent need of money, but the dissolutionof the Parliament in 1610 left feelings of bitterness on both sides.James had little understanding of the popular unrest and aroused deeper oppositionby his 
ontinued 
olle
tion of impositions and benevolen
es, his dependen
e on favorites,and his s
heme of a Spanish marriage for his son Charles.Parliament in 1629 vigorously protested Charles's 
olle
tion of tonnage and poundageand the prose
ution of his opponents in the Star Chamber.



B.3. 
ivilwar 79The religious issue also 
ame up, and Commons resisted the king's order to adjournby for
ing the speaker to remain in his 
hair while Eliot presented resolutions against\popery" and unauthorized taxation.This distrust was given sharp fo
us by the outbreak (O
t., 1641) of a rebellion againstEnglish rule in Ireland; an army was needed to suppress the rebellion, but the parliamen-tarians feared that the king might use it against them.The inde
isive engagements of 1643 were remarkable mainly for the emergen
e ofOliver Cromwell, an in
onspi
uous member of the Long Parliament, to military promi-nen
e with his own regiment of \godly" men, soon to be
ome famous as the Ironsides.Futile negotiations for pea
e had been 
ondu
ted at Oxford early in 1643, and inSept., 1643, Parliament took a de
isive step by se
uring the allian
e of the PresbyterianS
ots in a

epting the Solemn League and Covenant.His 
ampaign to relieve the besieged York led to the battle of Marston Moor (July 2,1644), in whi
h Cromwell and Leslie in
i
ted a 
rushing defeat on the royalists.Charles managed to 
ut o� Essex in the southwest but shortly thereafter met parlia-mentary troops from the north in an inde
isive engagement at Newbury.lsaEnglish 
ivil war, 1642{48, the 
on
i
t between King Charles I of England and a largebody of his subje
ts, generally 
alled the \parliamentarians," that 
ulminated in the de-feat and exe
ution of the king and the establishment of a republi
an 
ommonwealth. Thestruggle has also been 
alled the Puritan Revolution be
ause the religious 
omplexion ofthe king's opponents was prevailingly Puritan, and be
ause the defeat of the king wasa

ompanied by the abolition of epis
opa
y. That name, however, overemphasizes thereligious element at the expense of the 
onstitutional issues and the underlying so
ialand e
onomi
 fa
tors. The Parliament that met in 1604 soon 
lashed with the king onquestions of �nan
e and supply. The Parliament of 1626 went further and impea
hed theking's favorite, George Villiers, 1st duke of Bu
kingham. Parliament in 1629 vigorouslyprotested Charles's 
olle
tion of tonnage and poundage and the prose
ution of his oppo-nents in the Star Chamber. Those imprisoned by the Star Chamber were freed. Stra�ordwas impea
hed, then attainted and exe
uted (1641) for treason; Laud was impea
hedand imprisoned. Despite the king's 
omplian
e to the will of the opposition thus far, hewas not trusted by the parliamentary party. This en
ouraged Charles to assert himself,and in Jan., 1642, he attempted to arrest in person Pym and four other leaders of theopposition in Commons. Charles managed to 
ut o� Essex in the southwest but shortlythereafter met parliamentary troops from the north in an inde
isive engagement at New-bury. The legislative remnant known as the Rump Parliament ere
ted a high 
ourt ofjusti
e, whi
h tried the king for treason and found him guilty. Charles was beheaded onJan. 30, 1649, and the republi
 known as the Commonwealth was set up, governed bythe Rump Parliament (without the House of Lords) and by an exe
utive 
oun
il of state.



80 Appendix B. Sele
ted summariesinitialEnglish 
ivil war, 1642{48, the 
on
i
t between King Charles I of England and a largebody of his subje
ts, generally 
alled the \parliamentarians," that 
ulminated in thedefeat and exe
ution of the king and the establishment of a republi
an 
ommonwealth.The struggle has also been 
alled the Puritan Revolution be
ause the religious 
omplexionof the king's opponents was prevailingly Puritan, and be
ause the defeat of the king wasa

ompanied by the abolition of epis
opa
y. Parliament in this period did not representthe full body of the English people; it was 
omposed of and represented the nobility,
ountry gentry, and mer
hants and artisans. James I was not long in gaining a personalunpopularity that helped to strengthen Parliament's hand. A new Parliament met in1614, and the Commons engaged in quarrels not only with the king but also with theHouse of Lords. Meanwhile a legal battle was being waged in the 
ourts, with Sir Fran
isBa
on zealously upholding the royal prerogative and Sir Edward Coke defending thesuprema
y of 
ommon law. Charles I, married to a Fren
h Roman Catholi
 prin
ess,Henrietta Maria, proved more intra
table and even less a

eptable to the Puritan tastethan his father, and Parliament be
ame even more un
ompromising in the new reign.Failing to raise money without Parliament, he was for
ed to 
all a new one in 1628. Inthe su

eeding 11 years Charles attempted to rule without a Parliament, resorting to su
hexpedients as ship money (a tax levied originally on seaports but extended by Charlesto the entire 
ountry) to raise revenue. The ominous pea
e was broken by troubles inS
otland, where e�orts to enfor
e Angli
an epis
opal poli
y led to the violent oppositionof the Covenanters and to war in 1639 (see Bishops' Wars) and 
ompelled Charles toseek the �nan
ial aid of Parliament. The disasters of the se
ond S
ottish war 
ompelleda virtual surrender by the king to the opposition, and the Long Parliament was summoned(Nov. Despite the king's 
omplian
e to the will of the opposition thus far, he was nottrusted by the parliamentary party. In the lull that followed, both Parliament and theking sought to se
ure fortresses, arsenals, and popular support.nolsaEnglish 
ivil war, 1642{48, the 
on
i
t between King Charles I of England and a largebody of his subje
ts, generally 
alled the \parliamentarians," that 
ulminated in thedefeat and exe
ution of the king and the establishment of a republi
an 
ommonwealth.Parliament in this period did not represent the full body of the English people; it was
omposed of and represented the nobility, 
ountry gentry, and mer
hants and artisans.The 16th 
ent. had seen a de
line in the in
uen
e of the nobility and a striking rise inthe numbers, wealth, and in
uen
e of the gentry and mer
hants, the bene�
iaries of atremendous expansion of markets and trade in Tudor times. James had little understand-ing of the popular unrest and aroused deeper opposition by his 
ontinued 
olle
tion ofimpositions and benevolen
es, his dependen
e on favorites, and his s
heme of a Spanishmarriage for his son Charles. The Parliament of 1625 granted him the right to 
olle
ttonnage and poundage (
ustoms duties) only for a year and not, as was 
ustomary, for hisentire reign. Parliament in 1629 vigorously protested Charles's 
olle
tion of tonnage andpoundage and the prose
ution of his opponents in the Star Chamber. Those imprisoned



B.3. 
ivilwar 81by the Star Chamber were freed.Ship money and tonnage and poundage without parliamentary authorization wereabolished. The radi
alism of these demands split the parliamentary party and drovemany of the moderates to the royalist side. Armed for
es (in
luding many peers from theHouse of Lords and a sizable minority of Commons) gathered about him in the north. AS
ottish army, under Alexander Leslie, 1st earl of Leven, advan
ed into Yorkshire earlyin 1644 and gave aid to the parliamentary army in the north. Unable to join Montrose(who was defeated by Leslie in S
otland) and thwarted in his attempts to se
ure aid fromIreland or the Continent, the king was unable to halt the steady losses of his party and�nally was 
ompelled to surrender himself to the S
ots, who made him reassuring butvague promises. Charles I's son Charles II was re
ognized as king in parts of Ireland andin S
otland but was for
ed to 
ee to the Continent after his defeat at Wor
ester (1651).plalEnglish 
ivil war, 1642{48, the 
on
i
t between King Charles I of England and a largebody of his subje
ts, generally 
alled the \parliamentarians," that 
ulminated in thedefeat and exe
ution of the king and the establishment of a republi
an 
ommonwealth.The struggle has also been 
alled the Puritan Revolution be
ause the religious 
om-plexion of the king's opponents was prevailingly Puritan, and be
ause the defeat of theking was a

ompanied by the abolition of epis
opa
y.Parliament in this period did not represent the full body of the English people; it was
omposed of and represented the nobility, 
ountry gentry, and mer
hants and artisans.James I was not long in gaining a personal unpopularity that helped to strengthenParliament's hand.A new Parliament met in 1614, and the Commons engaged in quarrels not only withthe king but also with the House of Lords.Charles I, married to a Fren
h Roman Catholi
 prin
ess, Henrietta Maria, proved moreintra
table and even less a

eptable to the Puritan taste than his father, and Parliamentbe
ame even more un
ompromising in the new reign.In the su

eeding 11 years Charles attempted to rule without a Parliament, resortingto su
h expedients as ship money (a tax levied originally on seaports but extended byCharles to the entire 
ountry) to raise revenue.The ominous pea
e was broken by troubles in S
otland, where e�orts to enfor
eAngli
an epis
opal poli
y led to the violent opposition of the Covenanters and to war in1639 (see Bishops' Wars) and 
ompelled Charles to seek the �nan
ial aid of Parliament.The disasters of the se
ond S
ottish war 
ompelled a virtual surrender by the king tothe opposition, and the Long Parliament was summoned (Nov.In the lull that followed, both Parliament and the king sought to se
ure fortresses,arsenals, and popular support.The followers of king and Parliament did not represent two absolutely distin
t so-
ial groups, as the popular 
on
eption of the royalist Cavaliers and the parliamentaryRoundheads would indi
ate.The king was delivered (1647) by the S
ots into the hands of Parliament, but thePresbyterian rule in that body had thoroughly alienated the army.



82 Appendix B. Sele
ted summariesrandomMeanwhile a legal battle was being waged in the 
ourts, with Sir Fran
is Ba
on zealouslyupholding the royal prerogative and Sir Edward Coke defending the suprema
y of 
om-mon law. The last Parliament (1624) of the reign a

ompanied its grant of money withspe
i�
 dire
tions for its use. The Parliament of 1625 granted him the right to 
olle
ttonnage and poundage (
ustoms duties) only for a year and not, as was 
ustomary, forhis entire reign. The Parliament of 1626 went further and impea
hed the king's favorite,George Villiers, 1st duke of Bu
kingham. The resulting Short Parliament (1640) on
emore met the king's request for supply by a demand for redress of grievan
e. Charleso�ered to abandon ship money exa
tions, but the opposition wished to dis
uss morefundamental issues, and the king dissolved the Parliament in just three weeks. The par-liamentarians qui
kly ena
ted a series of measures designed to sweep away what theyregarded as the en
roa
hments of despoti
 monar
hy. This en
ouraged Charles to asserthimself, and in Jan., 1642, he attempted to arrest in person Pym and four other leadersof the opposition in Commons. Thomas Fairfax (later 3d Baron Fairfax of Cameron)be
ame the 
ommander in 
hief. After further futile pea
e negotiations at Uxbridge,Charles, hoping to join the for
es under James Graham, marquess of Montrose, movednorth and stormed Lei
ester. This battle 
ost the king a large part of his army andrendered the royalist 
ause hopeless. In the spring of 1648, the se
ond 
ivil war began.Charles was beheaded on Jan. 30, 1649, and the republi
 known as the Commonwealthwas set up, governed by the Rump Parliament (without the House of Lords) and by anexe
utive 
oun
il of state.sinopeThe struggle has been 
alled the Puritan Revolution be
ause the religious 
omplexion ofthe king's opponents was prevailingly Puritan, and be
ause the defeat of the king wasa

ompanied by the abolition of epis
opa
y.Parliament in this period did not represent the full body of the English people; it was
omposed of and represented the nobility, 
ountry gentry, and mer
hants and artisans.A new Parliament met in 1614, and the Commons engaged in quarrels not only withthe king but also with the House of Lords.The religious issue also 
ame up, and Commons resisted the king's order to adjournby for
ing the speaker to remain in his 
hair while Eliot presented resolutions against \popery" and unauthorized taxation.In the su

eeding 11 years Charles attempted to rule without a Parliament, resortingto su
h expedients as ship money to raise revenue.The ominous pea
e was broken by troubles in S
otland, where e�orts to enfor
eAngli
an epis
opal poli
y led to the violent opposition of the Covenanters and to war in1639 and 
ompelled Charles to seek the �nan
ial aid of Parliament.The disasters of the se
ond S
ottish war 
ompelled a virtual surrender by the king tothe opposition, and the Long Parliament was summoned.In June, 1642, Parliament sent to the king a statement reiterating the demands ofthe Grand Remonstran
e, but sin
e the proposals amounted to a 
omplete surrender of



B.3. 
ivilwar 83sovereignty by the 
rown to Parliament, the king did not even 
onsider them as a basisfor dis
ussion.The followers of king and Parliament did not represent two absolutely distin
t so-
ial groups, as the popular 
on
eption of the royalist Cavaliers and the parliamentaryRoundheads would indi
ate.The king was delivered by the S
ots into the hands of Parliament, but the Presbyterianrule in that body had thoroughly alienated the army.Parliament again tried to rea
h some agreement with the king, but the army, now
ompletely under Cromwell's domination, disposed of its enemies in Parliament by Pride'sPurge.wordThe Parliament that met in 1604 soon 
lashed with the king on questions of �nan
eand supply. The king dismissed Coke from the ben
h in 1616, but the Parliament of1621 impea
hed Ba
on. The Parliament of 1626 went further and impea
hed the king'sfavorite, George Villiers, 1st duke of Bu
kingham. Charles dissolved it in anger.The new Parliament drew up the Petition of Right, and Charles a

epted it in orderto get his subsidy. Parliament in 1629 vigorously protested Charles's 
olle
tion of tonnageand poundage and the prose
ution of his opponents in the Star Chamber. The resultingShort Parliament (1640) on
e more met the king's request for supply by a demand forredress of grievan
e. Charles o�ered to abandon ship money exa
tions, but the oppositionwished to dis
uss more fundamental issues, and the king dissolved the Parliament in justthree weeks.The disasters of the se
ond S
ottish war 
ompelled a virtual surrender by the kingto the opposition, and the Long Parliament was summoned (Nov., 1640). Led by JohnPym, Parliament adopted the Grand Remonstran
e, re
iting the evils of Charles's reignand demanding 
hur
h reform and parliamentary 
ontrol over the army and over theappointment of royal ministers. In the lull that followed, both Parliament and the kingsought to se
ure fortresses, arsenals, and popular support. On Aug. 22, 1642, Charlesraised his standard at Nottingham.Charles then established himself at Oxford. To stem the rising dissension amongparliamentary leaders, Cromwell sponsored in Parliament the Self-Denying Ordinan
e,by whi
h all members of Parliament were 
ompelled to resign their 
ommands, and theparliamentary army was reorganized (1644{45) into the New Model Army. The kingwas delivered (1647) by the S
ots into the hands of Parliament, but the Presbyterianrule in that body had thoroughly alienated the army. The army resisted Parliament'sproposal to disband it by 
apturing the king from the parliamentary party and mar
hingon London. Parliament again tried to rea
h some agreement with the king, but the army,now 
ompletely under Cromwell's domination, disposed of its enemies in Parliament byPride's Purge (De
., 1648; see under Pride, Thomas).
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AppendixC.Judges'ratings

Table C.1: Raw 
oheren
e ratingsSour
e Length Summarizer JudgeA B C D E F G H I J K L M N O P Q Rkazakh short nolsa 3 2 2 2 5 3 1 2 4 4 1 3 3 3 3 3 3 3kazakh short random 2 4 4 4 5 2 3 5 5 2 4 4 4 3 3 3 2 4kazakh short sinope 4 4 5 4 2 3 4 4 3 2 4 3 4 4 4 4 2 4kazakh short 
opern 3 4 3 4 3 4 2 3 5 2 4 4 4 3 3 4 4 5kazakh short word 2 5 3 3 4 3 4 2 3 4 3 4 4 3 3 2 2 3kazakh short lsa 3 3 4 3 2 2 2 5 5 4 4 2 2 3 3 2 3 3kazakh short init 4 5 4 5 5 3 4 3 3 4 3 2 4 3 4 3 2 4kazakh short plal 4 5 5 4 3 2 3 5 4 3 3 4 4 3 3 4 4 2kazakh long lsa 3 3 3 4 2 4 2 3 4 2 2 2 4 5 4 4 2 5kazakh long sinope 4 4 5 3 1 2 3 1 4 4 3 4 4 3 5 5 4 4kazakh long init 2 4 2 4 5 4 3 4 4 3 4 2 5 3 5 4 2 3kazakh long 
opern 2 5 4 4 3 2 1 5 3 3 5 4 3 4 4 4 2 3kazakh long plal 3 5 5 2 4 1 1 3 4 2 3 1 3 3 3 3 3 5kazakh long random 3 3 3 3 4 4 1 5 4 4 3 4 4 4 3 3 2 5kazakh long word 4 4 4 4 2 3 4 1 5 4 4 3 1 4 3 3 2 5kazakh long nolsa 3 4 3 2 1 2 1 2 5 3 3 2 1 4 2 2 4 5pres92 short lsa 3 5 4 1 4 2 5 3 3 2 4 1 3 4 2 3 2 5pres92 short 
opern 3 3 2 3 3 3 2 5 4 2 3 2 1 4 3 2 2 4pres92 short plal 3 2 2 4 1 3 1 4 4 1 4 2 2 4 2 3 2 2pres92 short nolsa 2 3 2 2 4 3 1 2 4 4 1 2 3 5 2 3 5 4pres92 short random 3 2 1 3 2 2 5 5 2 4 3 1 1 3 1 3 1 1pres92 short sinope 2 3 1 1 2 1 2 3 1 2 2 1 1 3 1 2 2 3pres92 short word 3 3 2 3 3 3 4 5 4 3 2 3 2 4 2 2 1 3pres92 short init 3 5 4 4 1 4 5 4 5 4 5 4 3 5 4 2 3 5pres92 long nolsa 3 3 3 3 4 4 2 5 5 2 5 3 3 4 4 2 2 4pres92 long word 3 3 4 4 3 2 3 3 5 3 4 4 2 3 3 3 4 2



87

Table C.1: Raw 
oheren
e ratings (
ontinued)Sour
e Length Summarizer JudgeA B C D E F G H I J K L M N O P Q Rpres92 long lsa 2 2 4 1 3 2 2 2 5 1 4 3 2 4 3 2 3 4pres92 long init 4 4 4 4 4 3 4 5 5 2 5 3 4 4 4 3 4 5pres92 long sinope 2 1 1 1 2 1 2 1 1 1 1 2 1 2 1 1 2 1pres92 long random 4 1 3 2 3 2 2 2 3 4 5 3 3 4 3 2 2 5pres92 long plal 4 3 4 4 4 3 3 5 5 4 5 2 4 3 5 3 4 5pres92 long 
opern 3 3 5 1 2 3 2 5 4 3 4 2 1 2 3 2 4 4
ivil short random 2 2 4 1 3 2 1 4 1 1 3 2 2 4 1 1 1 5
ivil short init 4 2 4 4 4 4 1 5 4 3 5 4 4 4 5 3 4 5
ivil short 
opern 4 3 5 3 3 2 1 5 4 4 4 2 2 4 3 3 4 4
ivil short lsa 3 1 2 2 1 2 1 4 2 3 1 2 2 4 3 2 2 4
ivil short word 2 4 2 2 1 2 1 4 3 3 3 2 4 3 2 3 1 4
ivil short sinope 1 3 4 2 1 3 1 4 4 1 1 2 3 3 1 2 2 3
ivil short nolsa 2 1 4 2 1 3 1 3 2 1 2 4 2 4 2 2 1 4
ivil short plal 4 3 5 3 3 3 1 4 4 3 5 2 4 3 4 3 4 4
ivil long lsa 2 1 5 2 3 3 1 5 2 3 3 3 4 4 2 3 4 5
ivil long word 3 1 3 1 3 2 1 5 2 1 4 4 3 3 4 3 3 3
ivil long random 2 3 2 3 2 2 2 5 2 2 2 2 3 3 1 3 2 3
ivil long plal 3 4 5 4 3 3 1 4 3 4 5 2 2 2 5 4 4 4
ivil long nolsa 2 3 5 3 4 2 1 4 5 2 3 3 3 4 4 3 4 4
ivil long sinope 3 2 4 3 3 4 1 3 3 1 5 2 2 4 4 3 3 4
ivil long 
opern 3 3 4 3 3 3 1 5 3 3 3 2 4 3 4 4 3 5
ivil long init 4 2 3 4 2 4 2 3 4 3 5 2 5 4 4 4 2 5
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Table C.2: Raw 
omprehensiveness ratingsSour
e Length Summarizer JudgeA B C D E F G H I J K L M N O P Q Rkazakh short nolsa 2 4 4 4 3 4 1 4 4 4 2 4 4 3 3 4 2 3kazakh short random 2 1 1 1 4 2 2 4 1 2 1 2 2 2 3 3 1 3kazakh short sinope 3 3 5 3 3 2 3 5 4 3 3 2 3 3 4 3 2 4kazakh short 
opern 4 3 3 3 3 4 3 3 4 3 3 3 4 4 3 4 5 4kazakh short word 2 1 2 1 3 2 3 2 1 3 3 2 2 2 3 2 3 3kazakh short lsa 2 3 2 4 4 3 2 4 4 4 2 2 3 2 4 2 3 4kazakh short init 3 4 5 1 3 3 3 3 4 4 4 2 1 4 4 3 3 5kazakh short plal 4 4 5 5 4 4 5 5 5 4 5 3 5 5 4 3 5 4kazakh long lsa 3 2 3 2 4 2 3 4 3 2 3 3 3 3 4 3 3 4kazakh long sinope 4 3 5 4 4 4 4 4 5 4 4 4 5 5 5 4 4 4kazakh long init 3 4 2 2 5 4 4 4 5 5 3 2 4 5 5 5 4 3kazakh long 
opern 2 3 4 4 4 4 5 5 5 3 2 4 3 5 5 4 5 4kazakh long plal 3 5 5 2 5 3 5 4 5 4 2 2 5 4 4 4 4 4kazakh long random 2 4 3 2 2 4 4 5 4 4 3 4 3 4 3 4 2 4kazakh long word 3 3 4 3 3 3 2 3 4 2 4 3 4 3 3 3 3 4kazakh long nolsa 2 3 3 4 3 3 1 3 3 3 4 3 3 4 2 3 4 3pres92 short lsa 1 3 2 2 4 2 2 4 3 2 3 1 1 3 3 2 3 2pres92 short 
opern 4 3 4 3 4 2 3 4 4 2 4 3 2 4 4 3 4 3pres92 short plal 3 2 3 1 2 3 2 3 4 2 4 3 2 3 3 2 2 2pres92 short nolsa 2 2 1 2 3 2 1 3 4 2 2 2 2 4 2 2 4 3pres92 short random 2 2 1 1 2 2 3 3 2 1 1 1 1 2 1 1 1 2pres92 short sinope 2 1 2 3 1 2 2 1 2 2 1 2 1 3 1 1 1 3pres92 short word 2 3 1 3 2 3 3 4 3 2 2 1 3 2 2 1 1 4pres92 short init 3 3 3 1 2 2 1 3 5 2 3 3 1 2 4 2 2 2pres92 long nolsa 2 2 4 2 2 1 3 1 3 2 3 2 1 2 4 3 3 5pres92 long word 4 3 4 5 3 3 4 4 4 3 3 4 4 4 3 2 2 4
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Table C.2: Raw 
omprehensiveness ratings (
ontinued)Sour
e Length Summarizer JudgeA B C D E F G H I J K L M N O P Q Rpres92 long lsa 2 2 3 2 2 2 3 2 4 2 4 2 3 3 3 3 2 4pres92 long init 3 3 4 4 4 3 5 5 5 3 4 3 3 4 4 3 2 4pres92 long sinope 3 3 3 4 2 2 4 1 3 2 3 2 2 3 1 1 1 4pres92 long random 4 2 4 4 4 2 3 3 3 3 3 2 2 2 3 2 2 4pres92 long plal 3 3 5 4 5 4 4 4 5 4 5 4 5 4 5 3 4 5pres92 long 
opern 3 3 5 2 3 2 3 5 5 3 4 2 3 3 3 2 3 5
ivil short random 1 1 2 3 1 2 2 3 2 2 1 3 1 2 1 1 1 2
ivil short init 3 2 4 4 1 3 2 2 4 3 3 4 1 2 5 2 2 4
ivil short 
opern 4 3 5 3 4 3 1 5 3 5 2 2 3 3 3 2 3 4
ivil short lsa 2 2 2 3 2 2 2 2 2 2 2 2 2 2 3 2 2 3
ivil short word 1 1 3 3 2 3 3 4 3 1 1 3 2 4 2 2 2 3
ivil short sinope 1 2 2 1 3 3 2 2 4 1 3 2 2 2 1 2 1 3
ivil short nolsa 2 2 4 1 2 2 2 3 2 1 2 4 3 3 2 3 3 3
ivil short plal 3 2 5 3 2 3 2 1 4 3 3 2 1 3 4 3 2 3
ivil long lsa 3 2 5 4 2 4 2 4 3 3 4 3 4 3 2 4 3 4
ivil long word 2 2 2 4 2 3 2 4 4 2 2 3 5 2 4 2 4 4
ivil long random 2 3 3 4 1 3 3 5 3 2 3 3 3 3 1 3 3 5
ivil long plal 3 4 5 3 2 4 4 5 5 4 4 3 4 4 5 3 2 5
ivil long nolsa 3 3 5 2 3 3 3 5 5 3 4 3 3 2 4 2 4 5
ivil long sinope 3 2 2 2 2 4 4 4 4 2 4 2 3 2 3 3 4 4
ivil long 
opern 4 3 4 2 2 3 4 5 4 3 3 2 3 4 3 3 4 4
ivil long init 3 2 3 2 2 3 2 4 3 3 4 2 2 3 3 2 2 4
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Table C.3: Raw overall quality ratingsSour
e Length Summarizer JudgeA B C D E F G H I J K L M N O P Q Rkazakh short nolsa 3 3 4 2 4 4 1 2 5 4 2 3 3 3 4 4 3 3kazakh short random 2 2 3 2 4 2 1 4 3 2 3 4 3 2 4 3 2 3kazakh short sinope 4 3 5 3 3 2 2 5 4 3 3 3 4 3 4 3 2 4kazakh short 
opern 4 4 4 3 2 4 3 2 5 2 3 4 4 4 4 4 4 5kazakh short word 2 2 2 1 4 2 2 1 4 3 4 3 3 2 4 2 3 3kazakh short lsa 2 2 3 3 2 2 1 5 5 4 3 1 2 3 4 2 2 4kazakh short init 3 4 4 2 4 3 4 3 4 4 3 2 3 3 5 3 4 4kazakh short plal 4 5 5 4 3 3 5 5 5 3 4 3 4 5 4 3 4 2kazakh long lsa 3 4 4 3 3 3 3 4 3 2 2 3 3 3 4 4 3 4kazakh long sinope 4 3 5 4 2 4 4 2 5 4 4 3 4 5 5 5 4 4kazakh long init 3 4 2 2 5 3 4 3 5 4 3 1 5 4 5 5 3 3kazakh long 
opern 2 3 4 4 2 4 4 5 4 3 3 5 2 5 4 4 4 3kazakh long plal 3 5 3 3 4 2 4 4 5 4 2 2 3 4 4 3 4 4kazakh long random 3 4 3 2 3 4 3 5 3 4 2 4 3 4 3 4 2 5kazakh long word 3 3 4 4 2 3 3 1 4 3 4 3 2 3 4 3 3 5kazakh long nolsa 2 2 3 4 1 2 1 1 3 3 3 2 1 4 2 3 4 4pres92 short lsa 2 2 3 1 4 2 4 4 3 2 3 1 2 3 3 2 3 3pres92 short 
opern 4 4 4 2 3 3 2 4 4 2 3 3 1 4 4 2 3 3pres92 short plal 3 2 2 1 1 2 1 1 5 2 4 3 2 4 3 2 2 2pres92 short nolsa 2 1 2 2 3 2 1 1 4 3 1 2 2 5 2 2 4 3pres92 short random 2 1 1 1 2 1 2 3 1 1 1 1 1 2 1 1 1 1pres92 short sinope 2 1 1 2 1 1 2 2 1 1 1 1 1 3 1 1 1 4pres92 short word 2 2 2 2 2 3 3 5 4 2 2 2 2 3 2 1 1 4pres92 short init 3 4 4 1 1 3 1 4 5 2 4 3 2 3 4 2 2 4pres92 long nolsa 2 2 4 2 3 3 2 4 3 2 4 2 2 3 5 3 2 4pres92 long word 3 2 4 4 3 2 3 4 4 3 3 4 3 4 3 3 3 3
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Table C.3: Raw overall quality ratings (
ontinued)Sour
e Length Summarizer JudgeA B C D E F G H I J K L M N O P Q Rpres92 long lsa 2 2 4 2 2 2 2 2 4 2 4 2 2 3 4 3 2 4pres92 long init 4 3 4 4 4 3 5 5 5 3 5 3 3 4 4 3 3 4pres92 long sinope 2 3 1 3 1 1 1 1 1 2 2 1 2 3 1 1 1 2pres92 long random 4 2 4 3 3 2 3 1 2 3 3 3 2 3 4 2 1 5pres92 long plal 3 2 5 4 5 4 3 4 5 4 5 3 4 4 5 3 4 5pres92 long 
opern 3 3 5 2 2 3 1 4 5 3 4 2 1 3 4 2 4 4
ivil short random 2 1 2 1 1 2 1 2 1 1 1 2 2 3 1 1 1 2
ivil short init 3 3 4 4 4 3 1 3 4 3 5 3 1 1 5 3 2 4
ivil short 
opern 4 3 5 3 3 2 1 5 3 5 3 2 2 3 2 3 3 3
ivil short lsa 2 2 3 2 1 2 1 2 2 3 1 1 1 3 2 2 2 3
ivil short word 2 1 2 2 1 2 2 3 2 2 1 2 2 3 2 2 1 2
ivil short sinope 1 1 3 2 1 3 2 3 4 2 1 2 2 2 1 2 1 2
ivil short nolsa 2 2 4 1 1 2 1 2 2 1 2 4 2 3 1 2 1 3
ivil short plal 3 3 5 2 2 2 1 2 3 3 4 2 2 3 4 3 3 3
ivil long lsa 2 3 5 3 2 4 1 4 2 3 3 3 3 4 3 4 4 4
ivil long word 2 2 3 2 2 3 2 4 4 2 3 4 4 2 4 2 3 3
ivil long random 2 3 3 3 1 3 2 5 3 2 2 3 3 3 1 3 2 4
ivil long plal 3 4 5 4 2 4 1 4 4 4 5 3 2 4 5 4 3 5
ivil long nolsa 2 3 5 2 3 2 1 4 5 3 3 3 2 3 4 3 4 4
ivil long sinope 3 2 2 3 2 4 2 3 3 1 3 2 2 2 3 3 4 3
ivil long 
opern 4 3 4 2 2 3 1 5 4 3 3 3 3 4 3 4 4 4
ivil long init 3 3 3 4 2 3 2 3 3 3 4 2 3 3 3 3 2 3
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