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1 Introduction 

A conjoined comparative, such as bigger and meaner in he is bigger and meaner than me, is the 

union of two comparative adjectives joined by a conjunction like and and or. Each simple compar

ative in a conjoined comparative may have one of two forms, a morphological form (bigger) or a 

syntactic form (more shocking). By their nature, conjoined comparatives have many properties in 

common with simple comparatives, but also with adjective sequences and conjunctions in general. 

In this work, I examine the behavior of conjoined comparatives and uncover some of the 

properties behind these structures. To the best of my knowledge, conjoined comparatives have 

not received attention in the literature and this thesis is a step towards filling this gap. Conjoined 

comparatives exhibit a number of preferences that derive from their commonalities with adjective 

sequences. Many of the factors that influence the ordering of adjectives in a sequence also apply to 

conjoined comparative, though in a different fashion. The differences between adjective sequences, 

adjective conjunctions, and comparative sequences are also examined, as they help isolate the 

effects of the conjunctive and comparative aspects of conjoined comparatives. 

Other patterns in conjoined comparatives are necessarily unique to the construction. For ex

ample, some adjectives have two grammatical comparative forms (handsomer, more handsome). I 

examine whether their distribution differs between simple and conjoined comparatives and inspect 

what unique aspects of conjoined comparatives might cause individual comparatives to be formed 

differently than they might in as a simple comparative. There are properties that occur when the 

two comparatives have different forms (bigger and more intimidating, more colorful and brighter) 

including ordering preferences and form preferences. 

This thesis is structured as follows: Section 2 discusses related work on adjective sequences 

other than comparatives and plain comparatives outside of conjoined structures. Section 3 explains 
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the creation of my dataset and the methodology and results of my five experiments. Section 4 

provides a general discussion regarding the implications of my work, concluding with ideas for 

future work to extend this research. 

2 Related Work 

2.1 Adjective Sequences 

Adjective sequences are a series of adjacent adjectives, such as in the big, red ball. Adjective 

order in adjective sequences is a highly studied topic. However, "many such studies", as Wulff 

explains, "were often severely restricted ... rendering these analyses unrepresentative of naturally

occurring language" (2003:246). Wulff's study considers a large number of single variables as well 

as their interactions in order to build a system to automatically predict adjective order in sequences. 

She finds many variables, such as relative frequency, to be highly indicative of adjective order in 

sequences, thus these bear examination in conjoined comparatives. 

In the case of relative frequency, some examples in my corpus that follow Wulff's findings 

are single major, natural good, wise public, in which the second adjective has a higher relative 

frequency than the first. Wulff has also found that the shorter adjective, as measured by the number 

of letters (which she argues are correlated enough with number of phonemes to be an acceptable 

measurement), occurs first a significant portion of the time. Some examples from my corpus that 

follow this trend are large public, fierce tumultuous, and great American. These factors , along 

with a handful of others, have been found to be significantly influential in the ordering of adjective 

sequences. 

Another of Wulff's variables addresses work from Dixon (1982), who sorts adjectives into 

seven semantic categories. These categories were shown by Wulff to have an effect on adjective 

order in sequences and indeed form a reliable prototypical hierarchy for semantic ordering. Other, 

similar schemes have been documented and illustrated to effect adjective ordering as well (Frawley 
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1992, Vendler 1968, Teyssier 1968).Modern hierarchies for semantic ordering is also detailed in 

Kemmerer et al. (2008) and Sproat and Shih (1991), shown in Appendix (42). There are many 

other theories regarding the adjective hierarchy (Raskin and Nirenburg 1995, Champollion 2006, 

Shaw and Hatzivassiloglou 1999), but it is generally agreed that there is some form of hierarchy. 

The adjective hierarchy determines legal orderings for adjectives using broad semantic categories 

such as size or shape. For reference, consider the acceptability of the big, brown dog against the 

unacceptable the brown, big dog (Kemmerer et al. 2012). This is because adjectives of size occur 

before adjectives of color. These ordering effects likely playa role in the orderings of conjoined 

comparatives as well. 

2.2 Simple Comparatives 

Outside of adjective sequences and conjoined comparatives, simple comparatives (e.g. he is bigger 

than me) have also been studied in great detail. Like adjective sequences, comparatives can occur 

predicatively (e.g. he is bigger than me) or attributively (e.g. a newer car needs less maintenance). 

Most research treats attributive and predicative comparatives separately, generally considering only 

one (Beil 1997, Lerner and Pinkal 1995, Kennedy and Merchant 1997). Lechner et al. (2004) give 

an excellent account of the syntax and semantics of both types of comparatives in detail, with 

regard to comparative ellipsis. They find that ellipsis behaves quite differently for attributive and 

predicative comparatives, which suggests that other properties may differ as well. 

3 Methodology and Results 

3.1 Corpus Creation 

As no corpus for conjoined comparatives yet existed, part of this study involved creating a cor

pus. Using Davies' (2011) 155 billion word Google Books corpus constructed, I have compiled 

a dataset to study conjoined comparatives. For each of the search strings in (1)-(lO-c), I retrieved 
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the top 1,000 most frequent results. Setting the cutoff at 1,000 was arbitrary, though some cut

off was required by the corpus interface, and a cutoff of 2,000 or higher returned no results for 

some searches because the web interface timed out. My method of compilation excludes more 

complex conjoined comparatives, such as the bigger and much larger, which have been shown to 

be reducible to the bigger and larger man (Klein 1991). Klein claims that these more complex 

comparative behave equivalently to simple comparatives. The problem of complexity could be 

solved by using a more complex regular expression as a search string, however only some arbitrary 

amount of complexity can be accounted for. Therefore I restrict this study to simple conjoined 

comparatives. The search also excludes less common conjunctions such as yet, however, etc. The 

search only considers syntactic comparatives formed with more, ignoring those formed with less 

or some other intensifier. Finally, while some of my corpus might be extracted from multiply

conjoined comparatives (bigger and stronger and meaner), this is not explicitly considered. Such 

phrases would be represented in my corpus two pairwise comparisons, bigger and stronger and 

stronger and meaner, as I am only interested in binary conjunction. 

The notation {X} indicates that X is exactly what was entered into the web interface of the 

Google Books corpus. My data consists of any phrases conforming to each of the patterns below, 

where [jjr*] denotes any word whose part-of-speech tag is that of comparative adjective and [j*] 

indicates any word whose part-of-speech tag is adjective, which potentially includes comparative 

adjectives. 

(1) {every [j*] [j *J} 

(2) {[j*] and [j*J} 

(3) {the [jjr*] [jjr*J} 

(4) {more [j*] more [j*J} 
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(5) {[jjr*] and [jjr*J} 

(6) {[jjr*] and more [j*J} 

(7) {more [j*] and [jjr*J} 

(8) {more [j*] and more [j*J} 

(9) {more [j*] and [j*J} 

These search strings were limited by the corpus interface, which only allows search strings 

to contain than no more than five words or part-of-speech tags. Thus, the search string {more and 

more [j*] and [j*J} is not allowed by the corpus interface, as it is of length six. I also chose not to 

examine strings of the form {more [jjr*J} in any context. While it is possible that these strings can 

appear in the {more [j *]} string, it is unlikely as they are probably less frequent than other strings 

of the form {more [j*J}. My dataset contains only one such string, more pleasanter, with 59 raw 

occurrences. 

Next, I gathered the total frequency of the following three patterns for later use in relative 

frequency calculation: 

(10) a. {every [j*J} 

b. {the [jjr*]} 

c. {more [j *J} 

I also ran each of the patterns in (2) and (5)-(9) replacing and with or and but. The results were 

then pulled from the corpus interface and compiled into a document which I further process to 

obtain my individual experimental results. I wrote all the code from obtaining the search results 

through my experimental results in Python. All the scripts for statistical evaluation I wrote in R. 

Using these standards for corpus creation, I have created a corpus that contains 3,866 different 
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phrase types of conjoined comparatives spanning 4,700,030 phrase tokens. Of these 3,866 unique 

conjoined comparatives, there are 425 unique comparatives that can occur in the first position and 

655 unique comparatives that can occur in the second position. 

Another important point to address is that, due to the corpus interface, attributive and pred

icative conjoined comparatives are both compiled together. As discussed in Sections 2.1 and 2.2, 

this may pose a problem as the two kinds may pattern differently. While predicative conjoined 

comparatives can be easily retrieved with search strings, attributive conjoined comparative cannot 

be so easily retrieved. It is possible that this conflation could affect the statistical calculations if 

conjoined comparatives have different properties when in an attributive versus predicative position. 

In future work, attributive and predicative adjectives could be considered separately. 

From Bolinger (1967) on, we know that attributive adjectives are not created through trans

formation from predicative use, but are indeed a separate form of adjective usage. Many variables, 

addressed by Wulff, involve locating an adjective not before or after another adjective, but rather 

closer to the noun it modifies. Thus, such orderings become reversed for predicative adjective 

sequences. As my data do not represent whether the phrase is predicative or attributive, such nu

ances may not only be lost, but even actively obscured by the conflict between the predicative and 

attributive conjoined comparisons. 

It is also important to address comparative sequences like those in (11) and (12): 

(11) the bigger, stronger man 

(12) the quicker, more intelligent con artist 

The main, superficial difference between a comparative sequence and a conjoined comparative is 

in the absence of a conjunction. Comparative sequences, though consisting of two comparisons, 

do not have the conjunction that is necessary for a conjoined comparative. Comparative sequences, 

however, are beyond the scope of this thesis and have only been examined at a shallow level here. 

One final note is that the Google Books corpus is text from Google Books, which includes 
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writing from different time periods, styles, and even has intentionally ungrammatical writing for 

example. While the overall sample size of 155 billion words is unquestionably sufficient to observe 

general trends, there is inevitable noise in the data caused by these intertextual differences. For this 

reason, small deviations in expected outcomes are to be expected. 

3.2 Other Comparatives in the Corpus 

The most frequent conjoined comparatives in my corpus are what I call duplicate comparatives, 

where both comparatives are the same word (e.g. higher and higher). The data and some analyses 

reveal some interesting facts about duplicate comparatives. Duplicate comparatives are entirely 

morphological, meaning there are no occurences of duplicate syntactic comparatives such as more 

frightening and more frightening . It is possible this is because the alternate construction more and 

more frightening is preferred. There is also the questionable construction {more and more [j *] and 

[j *]}, however as the Google books corpus interface only allows search strings of length five or 

less, this construction could not be searched for. Though the string {more and more [j*] and} may 

have yielded the phrases in question, however duplicate comparatives already make up such a large 

portion of all conjoined comparatives that their inclusion would mask the effects of the variables I 

am studying. Thus, for practical reasons, they are omitted. 

I also retrieved comparative sequences in which both comparative were of the same type, ei

ther both morphological or both syntactic (bigger, faster and more dynamic, more interesting). The 

search strings I used are given in (13) and (14). However, only retrieval of morphological com

parative sequences (bigger, faster) yielded results, as syntactic ones do not seem to exist within 

the Google Books corpus, as (14) yielded no hits in the corpus. Thus, any mention of comparative 

sequences further in this thesis refers exclusively to morphological comparative sequences. In ad

dition, not all of my pairwise statistical tests yielded significant results for comparative sequences, 

which I believe to be caused by the small number of comparative sequences retrieved, 44 types 

totalling 4753 occurrences. Therefore, while I did examine them, there are no firm conclusions 
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that can be drawn. 

(13) {the ujr*] ujr*]} 

(14) {more u*] more u*]} 

3.3 Mixed-Form Conjoined Comparatives 

Mixed-form conjoined comparatives are conjoined comparatives in which one of the comparatives 

is a morphological comparativeand the other is a syntactic comparative, as in (15) and (16). 

(15) the larger and more intimidating man 

(16) the more important and larger issue 

I find that, in total, 32% of conjoined comparatives are of mixed form, while 68% are of the 

same form. Within the mixed-form comparatives, 96% feature the morphological comparative 

first and the syntactic comparative second, as in (15). Within same-form comparatives, 93% are 

morphological comparatives, while only 7% are syntactic comparatives. The complete breakdown 

is detailed in the Table 1. 

conjoined comparative type 
same form morphological 

mixed-form morphological-syntactic 
mixed-form syntactic-morphological 

same form morphological 

example 
bigger and faster 

bigger and more exciting 
more frightening and darker 

more offensive and more insensitive 

Table 1: Percentage of each conjoined comparative type in the data 

percentage 
63 
30 
1 
5 

It can be determined that within mixed-form conjoined comparatives, morphological com

paratives tend to precede conjoined, syntactic ones. As there is a strong bias toward one sequence 

(morphological, then syntactic), then perhaps it is the case that this structure prefers one sequence 

as compared to another. However, there might be alternative, simpler explanations at play, which I 

address in Section 3.5. 
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The number of mixed-form comparatives (both morphological-syntactic or syntactic-

morphological) is divided by the total number of conjoined comparatives to obtain the percentage 

of comparatives which are of mixed form. The proportion of all conjoined comparatives in which 

some adjective appears in the first position (17) is added to the proportion in which that adjectives 

appears in the second position (18). Thus, Equation (19), the total proportion with which that 

adjective appears in a mixed-form conjoined comparative, is the sum of Equations (17) and (18). 

(17) nt F' t count (Xer Conj more Y )+count(more X Conj Yer) 
-/0 zrs = . 

count (ConJ Comp) 

(18) O!£ S d count (Yer Conj more X )+ count (more Y Conj Xer) 
o econ = count (Conj Comp) 

(19) %MFC = %First + %Second 

There are particular adjectives that occur more frequently in a mixed-form comparative than would 

otherwise be expected based on their overall frequency in conjoined comparatives. It can be seen 

from Figure 1 that, for the most part, the majority of adjectives are generally unlikely to be seen in 

a mixed-form comparative. The bars in Figure 1 represent the proportion of all conjoined compar

ative adjectives that occur in a mixed-form comparative a given proportion of the time. Thus, we 

can see that the vast majority of adjectives prefer same-form conjunctions. Only 20% of compara-

tives prefer to be conjoined to a comparative of different form. In addition, 27 of the 30 adjectives 

that occur above 90% of the time in a mixed-form comparative are syntactic, as shown in Example 

(45). It is likely that this is merely a function of the frequency of morphological comparatives in 

the dataset. Of all conjoined comparatives, syntactic comparatives only occur in the first slot of 

a conjoined comparative in roughly 6% of all instances of conjoined comparatives, whereas they 

occur in the second slot in roughly 35% of all instances. The sheer, overwhelming frequency of 

morphological comparatives makes it far less likely that a morphological comparative will occur 

in a mixed-form conjoined comparative, as both comparatives are most likely to be morphological. 

Therefore, this very strong observed tendency might simply be a secondary consequence of the 

frequency imbalance between morphological and syntactic comparatives and nothing greater. 
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Figure 1: The majority of adjectives do not appear in mixed-form comparatives nearly as often as 
they appear in same-form comparatives 

3.4 Two-Form Comparatives 

There are a handful of words such as handsome that have two viable comparative forms, since 

both the mophological handsomer and syntactic more handsome are grammatical (20)-(21). Hand-

somer, in particular, occurs 51 times in the corpus, while more handsome occurs 41 times. 

(20) the quieter and handsomer guest 

(21) the quieter and more handsome guest 

Because both of these forms are grammatical, it stands to reason that both forms will have 

some significant frequency. Examining whether two-form comparatives are realized more in their 

morphological comparative or syntactic comparative form is a complex process that involves many 

steps. First, every adjective must be given an MC score, denoted as MC(X) for an adjective, X. 

This score, ranging from zero to one, represents the proportion of the time that the adjective in 
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question is realized as a morphological comparative when it becomes comparative. MC(X) is 

calculated by dividing the number of occurences of the adjective as a morphological comparative 

(count(more X)) by the total number of occurences of the adjective as either a syntactic or morpho

logical comparative (count(X)). Because MC(X) is relativized to simple comparatives, as denoted 

by the subscript, count(X) necessarily means the number of occurences of the adjective X as any 

form of simple comparative, morphological or syntactic. 

(22) MC(X) I . - count (moreX) 
simple comp. - count (X) 

Adjectives with an MC score near 0.5 that can be described as two-form comparatives. An MC 

score of 0 indicates that the adjective is always syntactically formed as a comparative, while an 

MC score of 1 indicates the the adjective is always morphologically formed. Having calculated an 

MC score for every adjective, I proceed to examine how these adjectives occur within conjoined 

comparatives. To do this, I compute a conjoined morphological comparative score using a formula 

very similar to (22), however counting occurences only within conjoined comparatives. 

(23) MC(X) I . - count(more X) 
con). comp. - count (X) 

If, for any adjective X, MC(X)lsimple camp. = MC(X)iconj . camp., then conjoined comparatives 

do not affect the surface forms of two-form comparatives, as they behave the same regardless of 

the conjunction. If the proportion with which any comparative is formed morphologically does not 

vary between these environments, then clearly the two environments do not have different effects. 

In addition, if for any two adjectives X and Y, MC(X)lconj. camp. = MC(Y)lconj . camp., then 

this implies that the conjoined comparative is decisive in determining how two-form comparatives 

behave. Because the behavior and form remain the same even though the adjectives are chang

ing, then the environment must be responsible as it is the only variable in common between all 

adjectives. 
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Figure 3: Relative frequency of adjectives 
with a non-zero comparative frequency by 
the relative frequency of its comparative 
forms 
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Figure 5: Relative frequency of adjectives 
with a non-zero comparative frequency by 
the relative frequency of its comparative 
forms 
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Figure 2 shows that for comparative adjectives in isolation, most adjectives either appear 

predominantly as a morphological or a syntactic comparative. This is evident in the sharp peaks 

on either side of the graph with a low, fiat valley in between. This indicates that there is a high 

proportion of comparatives that are almost never or almost always morphological in isolation. 

However, the low, fiat center of the graph shows a very low proportion of comparatives that are 

more inconsistent in their form. Figure 3 represents the area between 0.2 and 0.9, adjectives that 

do not have one consistent preference. Within this set of adjectives, there is a slight peak around 

0.5, adjectives that occur relatively as frequently as morphological and syntactic comparatives. 

However, almost all the values between 0.2 and 0.9 contain some adjectives. 0.07% of the data 

fall within this range. 

Figure 4 represents comparative adjectives within the context of conjoined comparatives. 

This distribution is even more clearly bimodal at the ends, with only a very, very slight proportion 

of adjectives with unclear preferences. Figure 5 reveals that an extremely slight proportion of the 

data, less than 0.02%, still exhibit inconsistent behavior. It is also possible that this remainder rep

resents an intentional deviation from normal English, as the corpus is inherently not perfect. Using 

Pearson's Chi-squared test, I find that there are significantly fewer two-form comparatives within 

the domain of conjoined comparatives than simple comparatives (p «0.01). Thus the structure 

in which a comparative is located has a significant impact on the comparative's tendency to be 

morphological or syntactic. It seems that there is less variation in which form a comparative will 

arise in if it is located in a conjoined comparative. In a sense, it seems that two-form comparatives 

are more decisive when conjoined with another comparative. 

The adjectives that remain in the middle range of the graph are (more subtle, subtler), (more 

ready, readier), (more grim, grimmer), (abler, more able), (more wealthy, wealthier), and (more 

handsome, handsomer). With the exceptions of subtler and wealthier (which bear further exami

nation as they occur 83% and 100% of the time with a comparative of different form), each of these 

comparative occurs above 95% of the time with another comparative of like form (morphological

morphological or syntactic-syntactic). This implies that there is a preference against mixed-form 
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comparatives if one of them is a two-form comparative, which leaves open the option of a same

form comparative being selected. This is as a case of parallelism, a completely natural, linguistic 

phenomenon (Bock (1986), Frazier et al. (2000)). Using simple linear regression, the correlation 

between how available both the syntactic and morphological comparative form are and how often 

the adjective occurs in a mixed-form comparative is nearly significant (p = 0.06). This suggests 

that if an adjective can use either form, the form that matches that of the conjunct is preferred 

(faster and handsomer, not faster and more handsome, but more handsome and more interesting, 

not handsomer and more interesting). 

3.5 Length 

Within adjective sequences, strings of the form {u*] u*]}, length (as measured by the difference 

in letters) was found to be a very important feature in adjective order. 81 % of the time the shorter 

adjective occurs first in the sequence. However, in conjoined comparatives, the shorter comparative 

occurs first about 96% of the time by the same measure (more important and more advantageous, 

simpler and more understandable,freer and happier). 

In my analysis, length comparisons were computed by estimated syllable length, which was 

roughly estimated as the number of separate vowel sequences except final e. This method was 

found by manual inspection to be largely correlated with a manual syllable count of a small sample 

set, and thus should give a representative sense of the distribution within the corpus. 

The previously studied correlation between placement in an adjective sequence and length 

(Wulff 2003) of an adjective has interesting implications for mixed-form comparatives. There 

are two possible explanations for the tendency of mixed-form comparatives to consist of a 

morphological comparative preceding a syntactic comparative. Either the mixed-form compara

tive structure itself biases this behavior, or since morphological comparativebase adjectives (mean 

length 1.27 syllables) tend to be shorter than syntactic comparative base adjectives (mean length 

2.60 syllables), perhaps this is merely a function of relative length. As such, this length measure-
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ment must be applied to the mixed-form comparatives. 

Mixed-form conjoined comparatives make up about one-third of the corpus. However, this is 

likely due to sheer frequency of morphological comparatives. Supposing that adjectives are chosen 

at random, the odds of two syntactic comparatives being chosen is very small (Table 5). It is also 

clear that syntactic comparatives almost always appear at the end of a mixed-form comparative. 

However, it cannot be easily determined what the cause of this is. It is possible that there is a simple 

preference for morphological comparatives before syntactic comparatives, however it also may 

simply be influenced by the length of the comparatives. Longer comparatives tend to be syntactic, 

linking the length and form variables, as shown in Figure 6. Note that this graph includes several 

Distribution of Comparatives by Syllable Length 

0 

(Xl 

U> c:i 
~ 

~ c. 
E 
0 <0 0 c:i 
(U 
0 .0> 
0 
0 
.r= 
c. 

" 
..,. 

E c:i 

'0 
E 
<D e 
<D 

'" C. 
c:i 

0 
c:i 

2 3 4 5 6 

syllable length 

Figure 6: The odds of a comparative adjective being a morphological form by syllable length 

adjectives that my syllable approximation analyzes as having one syllable. With the exception of 

worse, these are errors. The following adjectives are incorrectly classified as having one syllable: 

truer, freer, bluer. 

Individual measurements of syllable length effect in a conjunction were found by subtracting 

the syllable length of the second term from that of the first. For reference, the length difference 
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of bright, shining would be one, because shining is two syllables and bright is one. The length 

difference of shining, bright would be negative one. In general, my results agree with those of 

Wulff. However, syntactic conjoined comparatives behave differently, as the mean differences 

in Table 4 of all other phrase types are positive, indicating that the longer term tends to come 

second. A negative mean difference indicates that the longer term tends to come first, while a mean 

difference of zero would show that length has no effect on ordering. It should be noted that to avoid 

other confounding factors, only same form conjunctions were considered where applicable. 

Phrase Type 
adjective sequence 

adjective conjunction 
comparative sequence 

morphological conjoined comparative 
syntactic conjoined comparative 

Example 
big, blue 

big and blue 
bigger, bluer 

bigger and bluer 
more obvious and more annoying 

Mean Length Difference 
0.48 
0.74 
0.09 
0.86 
-0.26 

Table 2: Mean difference of the number of syllables in the second term minus that of the first 

The length effects between adjective sequences (big, blue), adjective conjunctions (big and 

blue) and conjoined comparatives (bigger and bluer) are shown in Table 2. Using an ANOVA 

test, phrase structure was found to be a significant factor (p « 0.01). Further pairwise Welch two 

sample t tests indicate several interesting results. I find that the mean length difference between 

adjectives in an adjective conjunction (big and blue) is significantly greater than that of an adjective 

sequence (big, blue). Example (24) illustrates the ordering of effect found. Significant orderings 

(p « 0.01) are given by a bold inequality. 

(24) Morphological Conjoined Comparatives> Adjective Conjunctions> Adjective Se-

quences > Comparative Sequences> 0 > Syntactic Conjoined Comparatives 

As results demonstrate, the shorter comparative occurs first 96% of the time across the entire 

corpus, ignoring phrases with components of equal length. It is difficult to determine what the im-

plications of this measurement are. On the one hand, it is tempting to say that length is an accurate 
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determiner of mixed-form comparative order. However, as the rules of comparative forming are 

related to syllable length, it is almost impossible to tease apart whether it is the syllable length or 

the form of the comparative that predicts the comparative order. This is because the syllable length 

is significantly correlated with the comparative form (p« 0.01). These variable rely on each other, 

and thus cannot be considered separately. 

(25)-(27) demonstrate examples from the 4% that defy the length prediction. Note that there 

are no examples of the form handsomer and more apt, in which the first comparative is both 

morphological and longer than the second, syntactic comparative. This indicates that although 

they are possible to form, they were not frequent enough to be gathered in the corpus. 

(25) "Anything handsomer or finer in its way than the magnificent streets, and avenues, and 

boulevards of that most intensely fall-dressed of cities, it would, I think, be exceedingly 

difficult to imagine" (Dickens 1878). 

(26) "Via proceeding, the energy Packets interact and get more complicated and larger" (Dini 

2010). 

(27) "After implementation of the mandatory drug treatment law, incarcerated offenders had 

more extensive and more severe criminal records" (Hemmens and Spohn 2008). 

Overall, morphological conjoined comparatives have the largest difference in syllable length be

tween the two comparatives. Syntactic conjoined comparatives, however, are affected the least. 

The majority of the phrase structure, excepting syntactic conjoined comparatives and comparative 

sequences, have a significantly positive mean difference, indicating that the shorter adjective does 

indeed come first. Interestingly, in syntactic conjoined comparatives, the effect is significantly 

reversed. This seems to imply that something about the presence of complex syntax negates or 

otherwise interrupts the length effect. 
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3.6 Relative Frequency 

As adjectives differ immensely in raw frequency (e.g. large is twenty-four times more frequent 

than grand), relative frequency is a better measure to get comparable information about various 

uses of two adjectives. Additionally, the main partitions of my corpus, adjective sequences, adjec-

tive conjunctions, comparative sequences, and conjoined comparatives, have very different sizes. 

Therefore, to get accurate measurements between adjectives and between phrase structures, reI a-

tive frequency is necessary. I calculated the relative frequency of an adjective X in its plain form 

(28), its syntactic comparative form (29), and its morphological comparative form (30). In or

der to compute the relative frequency of each adjective, I simply divided the raw number of total 

occurences of that specific adjective in the corpus by the number of occurences of all adjectives 

(28). 

( ) I l · d' count(X ) 
(28) RF X P am a J . = L count (Y ) 

y 

To calculate the relative frequency of a syntactic comparative, I divided the raw number of total 

times that syntactic comparative is seen by the number of times any syntactic comparative is seen 

in (29). 

RF(X) I count (X ) 
(29) synt. camp. = Lcount (Y ) 

y 

Similarly, I divided the number of occurences of a specific morphological comparative by the 

number of occurences of morphological comparatives in general to calculate the relative frequency 

of the specific morphological comparative (30). 

30 RF(X) I h count (X ) 
( ) morp . camp. = L count(Y ) 

y 

These three frequencies represent the relative plain, syntactic, and morphological frequencies for 

an adjective X. These frequencies allow meaningful comparison of the statistics between common 
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and uncommon adjectives. They also form a necessary baseline for nearly all further complex 

measures. 

Figure 7 shows what proportion of adjectives have a certain percentage of relative compara

tive frequency. The percentage ofrelative frequency of an adjective X is given by Equation (31). 

(31) PRF(X) = RF (X )synt. comp.+morph. comp. 

R F(X ) plain ad j.+synt . comp.+morph. comp. 

PRF(X) represents in what percentage of all occurences, plain or otherwise, an adjective is compar

ative. This measure takes into account the possibly differing relative frequencies of the adjective 

in its varying forms. 

Roughly half the adjectives in my dataset have either no occurences or almost no occurences 

of their comparative form. Figure 8 shows the distribution of all adjectives with a non-zero compar-

ative frequency in more detail. There are some adjectives whose comparative and non-comparative 

relative frequencies are approximately equal, however there is a clear peak near the 90% in Figure 

8 where the adjectives are mostly comparative. This indicates that there is a subset of adjectives 

whose occurences are nearly all comparative. The data available in Appendix (44) show that, in 

fact, 69% of adjectives in my data are more likely to be comparative than plain, again omitting 

those adjectives whose comparative form never appears. 

The difference in relative frequencies in Figure 8 exhibits the subset of adjectives that are 

far more likely to appear as comparative adjectives than plain adjectives. Upon examination, I find 

that the most common plain adjectives are not the most common comparative adjectives. As the 

Table 3 shows, this is not entirely surprising. 

rank plain adj. comparative 
1 other larger 
2 possible higher 
3 individual smaller 
4 single greater 
5 human stronger 

Table 3: The most frequent plain and comparative adjectives 

19 
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Figure 8: Adjectives with a non-zero com
parative frequency by the relative frequency 
of its comparative forms. 

The most common comparative adjectives are extremely gradable, or relative. In fact, their 

very semantic content seems to be subjective in nature. Gradable adjective can be represented 

on a continuum, while non-gradable adjective have more binary definitions; one cannot be some-

what other. The most frequent plain adjectives, however, are distinctly non-gradable. While one 

might be able to claim something as more possible or more human on some rare occassion, it is 

extremely difficult to describe an object as more other or more single. Thus, it makes sense that 

some adjectives lend themselves to comparison on the basis of gradability. 

The four-way comparison used to evaluate the effect of length in Section 3.5 also can be 

used to determine the effect of relative frequency on sequential adjective order as well as conjoined 

adjective order. As reported by Wulff (2003), more frequent adjectives tend to occur later in an 

adjective sequence. The effect that the attributive conjoined comparative structure has on this 

tendency is simple to test, using the measurements described in Section 3.6 combined with the 

intuition that led to the formulas in Section 4.3. I compare the effects of a plain conjunction 

on frequency-based ordering and the effects of a conjoined comparative on those of the plain 
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conjunction as well as the simple adjective sequence, thereby distilling any difference that the 

conjoined comparative structure might incur. 

Individual measurements were found by subtracting the relative frequency of the second 

term in the phrase from that of the first. The mean displayed in Table 4 for adjective sequences 

contradicts Wulff's result, as it is negative. This could represent a difference in findings, but it may 

also be due to the attribute and predicative conflation discussed in Section 3.1. 

Phrase Type 
Adjective Sequence 

Adjective Conjunctions 
Comparative Sequence 

Morph. Conjoined Comparatives 
Synt. Conj. Compo 

Example 
big, blue 

big and blue 
bigger, bluer 

bigger and bluer 
more obvious and more annoying 

Mean Difference 
-0.08 

-0.008 
0.006 
-0.02 
-0.01 

Table 4: Mean difference of the relative frequency of the second term minus that of the first 

The effect that relative frequency has on adjective or comparative ordering varies signifi-

cantly by phrase structure, as indicated by a one-way ANOVA test (p «0.01). Further pairwise 

Welch t-tests reveal that each phrase structure has significantly different behavior with respect the 

effect of the relative frequency measure on ordering. My findings are shown in Example (32), with 

significant relations (p« 0.01) bolded, with only same form phrase types considered where appli-

cable. Generally, more frequent terms occur first in adjective sequences far more than they do in 

adjective conjunctions or conjoined comparatives. This is obvious from Example (32) as adjective 

sequences are farther away from zero, indicating that the effect is stronger. However, unlike the 

results in Section 3.5, conjoined comparative do behave different from adjective conjunctions. 

(32) 0 > Adjective Conjunctions> Syntactic Conjoined Comparatives> Morphological Con-

joined Comparatives> Adjective Sequences 

Comparative sequences were not found to be significantly different from any of the other phrase 

structures and were not found to have a significant effect at all. For this reason they do not appear 

in Example (32). Again, syntactic and morphological conjoined comparatives behave differently, 
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with the morphological conjoined comparatives being more strongly affected by relative frequency. 

In terms of the plain adjectives, adjective sequences are more affected than adjective conjunctions. 

Length and relative frequency, however, were found not to be significantly correlated. One 

implication of this lack of correlation is that long and short adjectives occur with equal frequency. 

The other interesting conclusion that can be drawn from this result is that length and relative 

frequency really are two separate effects that are independently influencing conjoind comparatives. 

4 Discussion and Conclusion 

4.1 Discussion 

While there are adjectives that seem to appear especially in mixed-form comparatives, listed in 

Appendix (44), they do not seem to follow a pattern. They do not align to any semantic category, 

leaving their only similarity to be that the majority are syntactic comparatives. As explained earlier, 

however, this could very easily happen by chance, as Table 5 illustrates. The conditional proba-

bility column represents the odds of selecting such a sequence of comparatives from the corpus 

and very closely mirrors the actual data shown in Table 1. This seems to imply that the frequency 

of morphological comparatives is truly what determines the distribution of mixed-form conjoined 

comparatives rather than any other sort of rule. From there, it is difficult to determine whether it is 

the length, semantic ordering, or form of the comparatives involved that determined the sequence. 

Additionally, length and form are heavily conflated. 

Phrase Type 
same form morphological 

mixed-form morphological-syntactic 
mixed-form syntactic-morphological 

same form syntactic 

Example 
bigger and faster 

bigger and more exciting 
more frightening and darker 

more offensive and more insensitive 

Table 5: Phrase-Type Probabilities 

Conditional Probability 
62% 
34% 
1% 
3% 

Two-form comparatives behave interestingly in conjoined comparatives. Though they are 
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still quite uncommon, their behavior is far more predictable. In conjoined comparatives, two

form comparatives trend towards adopting the form of the other comparative with which they are 

conjoined. This is most likely a form of parallelism. 

Length is a very interesting variable for conjoined comparatives, as its effect is actually far 

stronger than in adjective sequences alone. It might be the case that somehow length is more 

important for conjoined comparatives, or that length's relation to form is what causes this strength

enmg. 

Relative frequency, however, also has a very strong effect on adjective ordering. It is ex

tremely unclear whether length or relative frequency is the dominant factor in determining the 

ordering of conjoined comparatives, though it may well be the case that neither dominates. 

With regards to conjoined comparatives in particular, it can be seen that while morphological 

conjoined comparatives are strongly effected by length differences, syntactic conjoined compara

tives are not. The same relationship holds for the effects of relative frequency: morphological con

joined comparatives are storngly affected, while syntactic conjoined comparatives are not. There 

is a very likely cause for the difference between the two types of conjoined comparatives. 

There are 350 conjoined comparatives that defy both the length and relative frequency ex

pectations, meaning that the first comparative is both longer and less frequent than the second. 

One likely explanation is semantic ordering discussed in Section 2.1. I attempted to evaluate the 

effect of semantic ordering on my corpus, but was unable to do so. In general, if a particular (X, Y) 

adjective pair occurs as an adjective sequence, I found this it had 0 occurence as an (X,Y) pair 

in an adjective conjunction. There are, in fact, only 4 adjective sequences in my corpus that are 

also in my corpus as adjective conjunctions. The results are similarly sparse for the other phrase 

structures. The lack of parallel pairs made the comparative examination of (X, Y) and (Y,X) pairs 

across phrase structures impossible. In order to get robust results, a nonzero number of both (X, Y) 

and (Y,X) orderings in both phrase types would be necessary. Within my corpus, this is simply not 

the case. Were it possible, there is strong evidence that there could be very significant factors to be 

discovered. A procedure for a hypothetical corpus is described in Section 4.3. 
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4.2 Conclusion 

Conjoined comparatives exhibit many of the same behaviors as adjective sequences and isolated 

comparatives. All of the governing principles of these simpler constructions are at work in con

joined comparatives, though altered to better fit their environment. This is evident in the case of 

two-form comparatives, which vary less in form than isolated comparatives due to the possibility 

for parallelism. 

The unique situation of mixed-form comparatives seems to be governed by either a very 

simple length rule, that the shorter comparative comes first, or a very simple form rule, that the 

morphological comparative rule comes first. The fact that such a complex-seeming phenomenon 

as conjoined comparatives could be largely governed by just a few simple rules that are already in 

existence for adjective sequences and simple comparatives gives insight into the productive nature 

of language. 

Thus, conjoined comparatives are accurately described as a naturalistic combination of adjec

tive sequences and simple comparatives. The combination aspect of the structure allows for some 

interesting behaviors that would not arise in other environments, while still preserving the core 

behaviors that conjoined comparatives are built from. This is an especially useful result because 

it allows further insight into the mechanics behind adjective sequences and simple comparatives 

through the lens of conjoined comparatives. In seeing how these smaller pieces combine to form 

the larger structure, there is potential to learn a good deal regarding the pieces as well as the whole. 

4.3 Future Work 

Not all the variation in conjoined comparative behavior is explained in this study. However, it is 

likely that the large majority of the remaining phenomena can be explained by semantic ordering. 

While my corpus is not rich enough to represent semantic ordering, it is not an impossible task. 

Consider the following phrases demonstrating semantic ordering (Section 2.1): 
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(33) the round red ball 

(34) the red round ball 

Here it can be seen that there is an order in which these adjective sequences may occur. As 

explained by Bache and Davidsen-Nielsen (1997), adjectives of shape generally precede adjectives 

of color, causing sentence (1) to be preferable to sentence (2). Now consider this example: 

(35) the rounder and redder ball 

(36) the redder and rounder ball 

Both of these phrases are relatively acceptable. It is unclear whether the general pattern of semantic 

ordering holds in any significant way for conjoined comparatives. As my corpus was insufficient 

to study this phenomenon, a richer corpus would be necessary. However, given such a corpus, 

semantic ordering on conjoined comparatives could be examined. 

In order to determine what effect being in a conjoined comparatives has on semantic order

ing, first the effect of semantic ordering on normal adjective sequences much be calculated. To 

do this, extract all phrases with adjective sequences from the corpus. By tabulating the phrases a 

statistical measure of the percentage with which any adjective X comes before any other adjective 

Y is achieved. To determine this percentage, divide the number of occurences of the adjective X 

before some adjective Y by the total number of (X, Y) and (Y, X) pairs. 

(37) SEM(X Y) I . . - count(X , Y) 
, plam ad} . - count(X , Y) + count(Y , X) 

Then, compute the plain frequency at which adjectives X and Y occur together in a similar manner, 

by extracting all phrases of the form X and Y. Note that these are plain adjectives, not comparatives 

or conjoined comparatives. The semantic ordering is scored in the following way: for a pair of 

adjectives (X, Y), divide the number of occurences of (X, Y) by the number of occurences of 

either ordering. 

25 



(38) SEM(X Y) I. . - count(X ,Y ) 
, plam con). - count(X ,Y )+count(Y,x ) 

Next, repeat the process for comparative sequences. As the hypothetical corpus is not necessar

ily limited to pure, morphological comparative sequences, the most general formulae to find the 

semantic ordering ratio of an adjective pair (X, Y), is provided: SEM(X,Y)l comp.seq. (39). 

(39) SEM(X Y) I - count (X ,Y ) 
, comp. seq. - count (X ,Y) +count (Y,X ) 

Finally, compute the frequencies at which this ordering occurs in conjoined comparatives by sum

ming the occurrences of any comparative form of X before any comparative form of Y , and 

dividing by the sum of either ordering of X and Y in any combination of their comparative forms. 

(40) SEM(X Y) I . - count (X ,Y) 
, con). comp. - count(X ,Y )+count(Y,X ) 

By comparing SEM(X,Y) between adjective sequences (37) and adjective conjunctions (38), the 

effect of a plain conjunction on the semantic ordering, represented statistically in SEM, is demon

strated. By comparing SEM(X,Y) between adjective conjunctions and conjoined comparatives 

(40), the effect of a comparative in a conjunction on semantic ordering is demonstrated, relative to 

that of a plain conjunction. The difference in effect between adjective and comparative sequences 

(39) demonstrates the effect that comparatives have on semantic ordering. Lastly, comparing com-

parative sequences and conjoined comparatives reveals the effect that semantic ordering has on 

conjoined comparatives, as it should be either an interaction of the effects shown in the adjective 

conjunction and comparative sequene conditions, or something altogether different and interesting. 

Given that we see so many interesting behaviors in conjoined comparatives, conjoined su-

perlatives should also be examined for similar tendencies. As stated by Wallace, "Intuitions are 

unanimous that comparative and superlative forms are connected logically" (1972:773) and so it is 

reasonable to assume that conjoined superlatives can potentially have any and all of the same prop-

erties as conjoined comparatives. As such, every experiment run on comparatives can be repeated 
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with a superlative dataset instead. On a very simple level, consider (41): 

(41) John is the laziest student 

When (41) is true, it is also the case that for every other student s (42) is true. 

(42) John is lazier than s 

Thus, superlatives can be conceptualized as a form of comparative and are necessarily related to 

comparatives. There are morphological (laziest, brightest,faster) as well as syntactic (most inter

esting, most amazing, most intelligent) superlatives, which can be combined in the same manner 

that morphological and syntactic comparatives may occur. Therefore, all the same formulas may 

apply, merely to different data. 

Additionally, equatives (e.g. he is as tall as me) should be examined through such a corpus. 

Equatives are, on the surface, quite different syntactically from the comparatives I have studied 

here. Thus, they may deviate from the general rules affected adjective sequences and conjunctions 

outlined in this thesis. Conjoined equatives are all strings either of the form {as fj*] and fj*] as}, 

such as he is as tall and skinny as I am, or {as fj*] and as fj*] as}, such as he is as short and as 

stubborn as I am. As noted by Schwarzschild (2008), there are many situations in which equatives 

do not function quite the same as comparatives. Thus, it is likely that these differences will either 

persist for conjoined equative, or otherwise impact the properties of the conjunction. 

Finally, there were many limitations with the corpus of this study. For one, the Google 

Books corpus interface does not allow for the retrieval of search strings of length greater than five 

words or part-of-speech tags, thus limiting me from examining strings such as {more and more 

fj*] and fj*]}. While this string at first appears to be a duplicate comparative, it could possibly 

be an alternate form of a same-form syntatic conjoined comparative. As it stands, it is impossible 

to examine this specifically with the current Google Books corpus. Similarly, I could examine 

conjoined comparatives containing more than two comparatives, as they also exceed the length 

limit. Thus, a future study with a more freely accessible corpus would be preferable. 
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Appendix A 

One possible hierarchy of semantic ordering according to Sproat and Shih (1991) is given in (43). 

Adjectives earlier in the hierarchy precede those that occur later in the hierarchy. The general 

hierarchy given below (43) is quality > size > shape > color > provenance. For example, in 

(43-b-i), the adjective of quality, nice, precedes the adject of size, big. Similarly, in (43-e-i), the 

adjective denoting a physical property round must precede red, the adjective of color. An alternate 

hierarchy from Dixon 1982 is given in (44). The hierarchy in (43) is slightly more modern than 

Dixon's and is simple enough to demonstrate the concept well. 

(43) Quality> Size> Shape> Color> Provenance. 

a. Quality (nice, great, expensive) 

b. Size (big, small) 

(i) the nice, big ball 

(ii) the expensive, small ball 

c. Shape (wide, tall) 

(i) the big, wide box 

(ii) the small, tall pillar 

d. Color (red, blue) 

(i) the wide, red ball 

(ii) the tall, blue box 

e. Provenance (French, Dutch) 

(i) the red, French ball 

(ii) the blue, Dutch box 

(44) Value> Dimension > Physical Property> Speed> Human Propensity> Age> Color. 
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Appendix B 

Table 6 shows number of adjectives that fall within a given range for the percentage of the time an 

instance of the adjective is comparative. The percentage in the table represents the ratio between an 

adjectives relative frequency as a comparative and its relative frequency as a plain or comparative 

adjective. 

percentage range number of adjectives 
0-10% 481 
11-20% 47 
21-30% 34 
31-40% 35 
41-50% 36 
51-60% 54 
61-70% 56 
71-80% 71 
81-90% 82 

91-100% 74 

Table 6: Raw number of all adjectives that use either comparative form a given percent of the time 

Appendix C 

Example (45) shows all the comparatives that are particularly likely to appear in a mixed-form con-

joined comparative, appearing in mixed-form conjoined comparatives appearing in over 95% of all 

raw instances. With the exception of more abundant, these adjectives only appear in in mixed-form 

conjoined comparatives, never in same form conjoined comparatives. One important fact is that 

although most of the comparatives in (45) are syntactic, there are several that are morphological. 

This indicates that this is indeed an actual behavior, as we know that only roughly one third of 

conjoined comparatives containing morphological comparatives are of mixed-form. It is unclear 

why these comparatives prefer mixed-form conjunctions. 
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(45) more dense, riper, more skilled, more robust, more slender, more plentiful, more con-

tented, grosser, more northern, more expeditious, more wholesome, more vital, more 

open, more rigid, more elongated, more unexhausted, more low, more scented, more pres

tigious, more available, more porous, more opaque, more successful, more innocent, more 

durable, more abundant, more stunted, more peaceful, speedier, more responsible 

AppendixD 

Table 7 shows how often comparative adjectives use their morphological comparative form in 

either standalone or conjoined comparative contexts. While the extremes of the two conditions 

behave similarly, it can be seen that the intermediary portions have slightly different behaviors. In 

the isolation case, the use of morphological comparatives is slightly more evenly distributed, while 

in conjunctions the behavior is more polarized. This supports the claim that something about the 

conjunction alters the form of a comparative 

% morphological # morphological I isolation # morphological I conjoined comparatives 

0-10 0.563 0.600 
10-20 0.024 0 
20-30 0.006 0 
30-40 0.009 0.005 
40-50 0.010 0.009 
50-60 0.006 0 
60-70 0.002 0 
70-80 0.006 0 
80-90 0.005 0.014 

90-100 0.370 0.374 

Table 7: Relative morphological frequency of adjectives with nonzero comparative frequency 
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