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Quantitative Authorship Attribution of Authors 
by Employing Supervised Statistical Analyses 

—Alice Bradley Sheldon and Her Contemporaries—

Miki Kimura

1.Introduction
This study presents a case study of a quantitative authorship attri

bution dealing with the works of Alice Bradley Sheldon (1915-1987), 
an American writer of feminist science fiction. When she first began 
writing in 1967, Sheldon used the male pen name James Tiptree, Jr., 
both to conceal her identity and as a commercial strategy. In this 
manner, she successfully disguised her gender for approximately a 
decade.

During the decade in which the name James Tiptree, Jr., concealed 
Sheldon’s identity, many critics discussed the author’s gender because 
James Tiptree indicated that he had written under a pseudonym. The 
best-known literary critique was Robert Silverberg5s introduction to 
the 1975 collection of Tiptree^ stories, Warm Worlds and Otherwisey 
in which Silverberg (1975) wrote:

It has been suggested that Tiptree is female, a theory that I find 
absurd, for there is to me something ineluctably masculine about 
Tiptree’s writing. I don’t think the novels of Jane Austen could 
have been written by a man nor the stories of Ernest Hemingway 
by a woman, and in the same way I believe the author of the 
James Tiptree stories is male.

Silverberg continued with a favorable comparison of Tiptree to 
Ernest Hemingway:
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Hemingway was a deeper and trickier writer than he pretended to 
be; so too with Tiptree, who conceals behind an aw-shucks art
lessness an astonishing skill for shaping scenes and misdirecting 
readers into unexpected abysses of experience. Additionally there 
is, too, that prevailing masculinity about both of them.

Later, Lefanu (1989) also compared Tiptree^ stories to Heming
way^, noting that Tiptree5s manner of writing was decidedly mascu
line:

The masculine manner of Tiptree5s style is cunning contrivance 
that reveals, first, the limitations of a machismo-oriented culture 
and the limitations of science fiction when that oriented culture is 
incorporated unquestioningly into its fictive conventions.

Silverberg (1997: 282) dealt with Sheldon’s revelation and posed a 
question whether there exists “masculine” and “feminine” science 
fiction or not by referring to Silverberg (1975). In addition to these 
critics, Le Guin (1976) suggested that there was a major difference 
between the works attributed to James Tiptree, Jr., and those attrib
uted to Raccoona Sheldon:

About Raccoona, by the way, there some of your true lovers did 
kind of suspect something. Vonda and I have wondered if Rac
coona wasn^ Tiptree, several times in the past. However, I will 
tell you a strange thing: I really truly don’t like any of Raccoona’s 
stories I’ve read (only 2 I think, or 3) as well as most of Tip’s. 
They are different.

Sheldon claimed that her bibliography was ambisexual, which could 
help her disguise her gender. In reality, before she started writing 
short stories, Sheldon was an army pilot and, after retirement, joined 
the CIA with her husband. After joining the CIA, she entered a 
graduate school to study to become a psychologist; she began writing 
science fiction during her career as a psychologist. Therefore, her 
bibliography was somewhat ambisexual or masculine. After Sheldon 
revealed her true identity, she confessed the reasons why she used
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these two pseudonyms in an interview in 1986.
In Japan, too, the author has many critics. The most prominent 

writer publishing papers on Alice Sheldon is Mari Kotani. Ms. Kotani 
investigated the author’s manner of writing and style and suggested 
that inter-authorial variation existed in Alice Sheldon’s texts when 
compared with Ernest Hemingway in her articles written in 1994 and 
1999. In addition to the inter-authorial variations between texts by 
Alice Sheldon and Hemingway, Kotani (1999) suggested intra-authorial 
variations in Alice Sheldon's writings, noting that after Alice Sheldon 
revealed her identity, the manner of writing had changed. In this 
sense, works written by Alice Sheldon have chronological variations 
based on Sheldon’s biographical story.

To investigate the similarities and dissimilarities between the writ
ings of Sheldon and Hemingway, the first step was to compile com
plete corpora containing all of their published work. However, two 
confounding factors existed when comparing their works, namely, 
different genres and periods. To overcome these problems, additional 
corpora were compiled for Theodore Sturgeon, Arthur C. Clarke, 
Ursula K. Le Guin, and Octavia E. Butler.

2. Data and methods
In this study, I performed a quantitative stylistic analysis of Shel

don^ work, comparing it with the following male and female writers: 
Hemingway, Sturgeon, Clarke, Le Guin, and Butler. All except 
Hemingway were science fiction writers whose careers overlapped 
Sheldon’s. By comparing all of the writings of Sheldon with those of 
Hemingway and her own contemporaries, I hoped to find clues about 
Sheldon’s allegedly masculine writing style.

The Sheldon corpus compiled for this study contained all of Alice 
Sheldon’s pubiisned works under both of her pen names (72 works 
with 865,802 word tokens). The other five corpora contained all of 
Hemingway’s works (69 works with 271，475 word tokens), Sturgeon’s 
works (222 works with 1，777,561 word tokens), Clarke’s works (104 
works with 467,983 word tokens), Le Guin’s works (45 works with



4 Miki Kimura

■

589,481 word tokens), and Butler’s works (93 works with 867,396 
word tokens). To maintain relatively consistent sample sizes, 70 of 
Sturgeon’s works were randomly selected from his corpus to use in 
this study. As I mentioned earlier, additional corpora that were com
piled for Sturgeon, Clarke, Le Guin, and Butler will solve the prob
lem for confounding factors in comparison.

The emphasis in this research was primarily on variations between 
the six authors’ works (i.e., inter-author variations). Of particular 
interest are two questions raised by critics such as Silverberg (1975), 
Lefanu (1989), and others.

Following the approaches of Hirst and Feiguina (2007), and Hou 
and Jiang (2014), our quantitative analyses used syntactic variables as 
effective discriminants — specifically, the distribution of parts of 
speech (POS). The POS tags that we used in this analysis were 
attached by using a software named “GoTagger.” Table 1 represents 
the tag set of Gotagger. Figure 1 represents the actual outputs.

Unigrams, bigrams, and trigrams of POS were chosen as the vari
ables. With these variables, we conducted two analyses: support vector 
machines (SVM) and random forests. Because of the difference of the 
sample sizes (i.e., five works were written by Raccoona Sheldon and 
6フ by James Tiptree)，when trying to inspect the intra-author varia- 
tion in Alice Sheldon’s works by employing supervised methods, the 
problem of overfitting occurs. Therefore, the intra-author variations 
were not inspected by the two supervised learning methods in this 
study. Moreover the results of these statistical analyses were compared 
with each other. For those analyses in which the discriminate variables 
had high sensitivity, the results captured inter-author variations 
between the works of Alice Sheldon and those of the three male 
authors. This means that Alice Sheldon may not have the style that 
many literary critics opine. However, some opposing evidence exists as 
well, showing that Sheldon^ work was sometimes similar to that of 
Hemingway. The next section provides the full results.
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Table 1.Tag Set of Gotagger

Abb. Parts of Speech Abb. Parts of Speech

CC coordinating conjunction PRP$ Possessive pronoun

CD Cardinal number RB Adverb

DT Determiner RBR Adverb, comparative

EX Existential there RBS Adverb, superlative

FW Foreign word RP Particle

IN Preposition/subord. conjunction SYM Symbol

JJ Adjective TO to

JJR Adjective, comparative UH Interjection

JJS Adjective, superlative VB Verb, base form

LS List item marker VBD Verb, past tense

MD Modal VBG Verb, gerund/present participle

NN Noun, singular or mass VBN Verb, past participle

NNS Noun, plural VBP Verb, non-3rd ps. sing.

NNP Proper noun, singular VBZ Verb, Jrd ps. sing. Present

NNPS Proper noun, plural WDT ^-determiner

PDT Predeterminer WP 祕-pronoun

POS Possessive ending WP$ Possessive ^A-pronoun

PRP Personal oronoun WRB wみ-adverb

Figure 1. Output of Gotagger.

In_lN the_DT driver_NN ，s_P0S seatJN beside_IN her_PRP$ Kipruget_NNP Korso_ 
NNP known_VBN toJO all_DT as_IN KipJNP squintsJNS up_IN at_IN the_DT descendi 
ngJBG firesJNS He_PRP is_VBZ DeputyJNP AdministratorJNP and_CC DameliJN 
P GuardianJNP LiaisonJNP as_RB weil_RB as_IN CorysJNP mateJN ._.i 
CoryJNP，s_P0S brownJJ eyesJNS slideJBP sideways_RB toJO hiin_PRP and_CC 

she_PRP smiles_VBZ Kip_NNP is_VBZ the_DT handsomestjJS tnan_NN she_PRP 'sj 
BZ ever_RB seenJBN a_DT fact_NN of_IN whichJDT he_PRP seemsJBZ quite_RB u 
■n醒re_Jj .一•山

3. Results
Table 2 lists the results derived from the SVM method using POS 

unigrams as variables. The classification accuracy of the SVM analysis 
for discriminating between the three authors was 98.66%, which was
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Table 2. Results from Support Vector Machines

Butler Clarke Hemingway Le Guin Sheldon Sturgeon

Butler 93 0 0 0 0 0

Clarke 0 104 0 0 0 0

Hemingway 0 1 68 0 0 0

Le Guin 0 0 0 41 3 1

Sheldon 0 0 1 0 71 0

Sturgeon 0 0 0 0 0 70

significantly greater than that specified by the criterion for classifica
tion accuracy (22.96%) when considering the difference of the sample 
sizes (cf. Kobayashi and Abe (2014)). When we used either POS big
rams or trigrams as variables, the classification accuracy increased to 
99.12%.

The second of the two supervised learning methods used random 
forests. Its results, shown in Table 3，had a classification accuracy of 
89.62%，which again was significantly greater than the criterion for 
classification accuracy (22.96%). When we used POS bigrams and POS 
trigrams as variables, the classification accuracy was 87.42%，and 
81.90%, respectively. From these results, the supervised learning 
methods can successfully discriminate between the styles of Alice 
Sheldon and others. However, six works written by Alice Sheldon 
were misclassified as works by Hemingway. Two works written by 
Alice Sheldon were misclassified as works by Clarke and two were 
misclassified as works by Le Guin. Alice Sheldon’s writing style was 
found to be relatively similar to that of Ernest Hemingway, as many 
literary critics have opined.

Table 4 presents the results from SVM and random forests when 
employing three kinds of syntactic variables. The classification accu
racy of the SVM analysis for discriminating between the six authors 
was 98.66% when using unigrams of POS. When we used either POS 
bigrams or trigrams as variables, the classification accuracy increased 
to 99.12%. The second of the two supervised learning methods used
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Table 3. Results from Random Forests

Butler Clarke Hemingway Le Guin Sheldon Sturgeon

Butler 91 0 0 1 1 0

Clarke 0 97 1 1 2 3

Hemingway 2 3 57 3 2 2

Le Guin 1 2 6 29 6 1

Sheldon 0 2 6 2 62 0

Sturgeon 0 0 0 0 0 70

Table 4. Classification Accuracy

SVM Random Forests

Unigram 98.66 89.62

Bigram 99.12 87.42

Trigram 99.12 81.90

random forests. The results showed a classification accuracy of 89.62%. 
When we used POS bigrams and POS trigrams as variables, the clas
sification accuracy was 87.42% and 81.90%, respectively. From these 
results, we concluded that the supervised learning methods could 
successfully discriminate between the styles of Alice Sheldon and the 
others.

Figure 2 shows an MDS plot of the results for random forests based 
on proximity. The circles, triangles, crosses, second-type of crosses, 
diamonds, and second-type of triangles represent works by Butler, 
Clarke, Hemingway, Le Guin, Alice Sheldon, and Sturgeon, respec
tively. Works that were misclassified are represented in red and 
include their IDs. The plot shows evidence of six clusters for Butler, 
Clarke, and Sturgeon. Thus, by employing an MDS plot, inter-author 
variations can be detected. However, according to this plot, the cluster 
for Sturgeon is a little farther from the other five clusters. This means 
that works written by Sturgeon are completely dissociated from the 
other five authors. We next take a closer look at works written by 
Alice Sheldon. Works written by Sheldon are located in the origin of
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Figure 2. Multi-dimensional scaling plot (variables: unigrams of POS).

this MDS plot. In this set of data, the style of Alice Sheldon’s writing 
yields a neutral status. Therefore, many works written by Sheldon 
were misclassified to other classes.

To capture the manner in which the authors use these syntactic 
variables, I drew 30 boxplots. These plots show the relative frequency 
of these syntactic variables. Features that I used in these plots are the 
unigrams of POS. First, the syntactic feature “POS,” which represents 
the possessive ending, is underused in texts by Sturgeon. The syntac
tic feature ^uh,^ which represents interjections, is overused in texts by 
Alice Sheldon. The syntactic feature i(cc^ which represents coordinat
ing conjunctions, is overused in texts by Le Guin and underused in 
texts by Sheldon. In this sense, Sheldon’s writing style is defined by 
interjections and sentence length in both an exploratory and quantita
tive sense.

Next, features that I used in Figure 4 are the bigrams of POS. 
First, the syntactic feature “in dt,” which represents the bigram for 
prepositions and determiners, is underused in texts by Octavia Butler. 
The syntactic feature “to vb,” which represents to-infinitives and



verbs, is overused in texts by Octavia Butler. The syntactic feature umd 
vb,,J which represents modal auxiliaries and verbs, is overused in texts 
by Clarke and underused in texts by Sturgeon. The syntactic feature unn 
cc,^ which represents nouns and coordinating conjunctions, is under
used in texts by Sturgeon and underused in texts by Sheldon. In addi
tion to these features, udt jj (determiner and adjectives),,> and ujj nn 
(adjectives and nouns)>, are effective for discrimination. These features 
are not seen in Figure 3, which depicts the inter-authorial variations 
when using the distribution of POS.

In Figure 5, features that I used in these plots are the trigrams of 
POS. Similar to the results shown in Figure 4, the feature <£md rb 
vb (modal auxiliaries, adverbs, verb base form)>, is overused in texts 
written by Butler and underused in texts written by Sturgeon. The 
feature “dt nn cc (determiners, nouns, and coordinating conjunctions)” 
is overused in texts written by Hemingway and underused in texts 
written by Sheldon. In this sense, works written by Sheldon do not 
contain nouns and conjunctions. Therefore, the length of these texts 
might be shorter than those of any other authors. The feature udt jj 
nn (determiners, adjectives, and nouns)/5 the feature ujj nn in (adjectives, 
nouns, and preposition/subordinating conjunctions)”，and the feature “in

Quantitative Authorship Attribution of Authors by Employing Supervised Statistical Analyses 9 

Figure. 3. Box plots (variables: unigrams of POS).
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dt jj (preposition/subordinating conjunctions, determiners, and adjec
tives)are overused m texts written by Hemingway. Adjectives, in 
particular, which modify nouns, are considerably overused in texts 
written by Hemingway. In this manner，we can define the authors’ 
style in a quantitative and exploratory manner.

4. Conclusion
My analysis considered the two kinds of supervised statistical

Figure 4. Box plots (variables: bigrams of POS)
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analyses (i.e., SVM and random forests), which did detect inter-author 
variations between the writing styles of the six authors. Many literary 
critics suggested that James Tiptree’s manner of writing is somewhat 
masculine, similar to that of Hemingway. Based on the results derived 
from random forests, six works written by Alice Sheldon were mis- 
classified as being in the Ernest Hemingway group, suggesting some 
similarities between Sheldon’s writing style and that of Hemingway in 
this small data set and as suggested by literary critics.

This case study inspected the writing styles of only six authors. For 
future research, we want to apply the same supervised and unsuper
vised methods to other female authors of science fiction and fantasy 
from the 1960s and ’70s. Apart from statistical methods we used in 
this study, a machine learning method called “topic modeling” will be 
employed to inspect the content of texts qualitatively.
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A Comparative Study of Illustrative Examples: 
Encoding vs. Decoding Purposes

Naho Kawamoto

1.Introduction
Illustrative examples are important components of dictionaries, espe
cially learner^ dictionaries. Illustrative examples in learner^ dictionar
ies play an important role for users, such as supplementing information 
about a headword’s meaning, showing the behaviour of the headword 
in various contexts, and illustrating grammatical patterns utilizing the 
headword (Drysdale, 1987; Atkins & Rundell, 2008). Information pro
vided by illustrative examples is implicit compared to more explicit 
grammatical codes or usage information. Therefore, dictionary users 
need to infer the meaning and functions of illustrative examples in 
terms of how the words are used. The quality or illustrative examples 
has been increasingly gaining attention, and research on dictionary 
examples has been conducted from several approaches, including (1) 
the extraction of good example candidates from corpora (Kilgarriff 
et al., 2008; Kosem et al., 2011) and (2) the investigation of a particu
lar aspect of dictionary examples (Ismi, 2011; Ishn and Minn, 2015; 
Notohara, 2015). The extraction of example candidates has also been 
conducted in other languages (Kosem et al., 20il; Didakowski et al., 
2012), and previous studies have even attempted to extract appropriate 
examples that are tuned to dictionary users5 proficiency levels, espe
cially elementary learners of English (Kawamoto et al., 2017). In 
addition, some research on illustrative examples has been done from 
user-study perspectives (Frankengberg-Garcia, 2015; Kawamoto, 
2017). Kawamoto (2017) offers two studies — an observational study 
and an experimental study — to explore the criteria of ‘good’ illustra
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tive examples in learners’ dictionaries. These studies specifically aimed 
to identify the factors that contributed to determinizing difficulty lev
els of examples. Although many studies already focus on the quality of 
illustrative examples, very few studies provide empirical data showing 
what characterizes the quality of examples for encoding purposes.

1.1. Formal properties of illustrative examples: phrase vs. 
sentence

The issue concerning formal properties of examples, that is, whether 
sentential examples should be provided or not, has long been dis
cussed. Sentential examples have been preferred because of phrasal 
examples’ unnaturalness and abstractness (Kharma, 1984; Fox, 1987; 
Williams, 1996). Atkins and Rundell (2008)5s criteria for good exam
ples also stipulate that examples should be natural, as well as typical, 
informative, and intelligible to users.

There have been some attempts to semi-automatically extract illus
trative examples due to the availability of larger corpora in compiling 
dictionaries. Sketch Engine is pioneering in this type of research, and 
it originally started as a tool used in compiling Macmillan^ diction
aries (Kilgarrif, 2013). A web-based corpus portal site, Sketch Engine 
(Kilgarriff et al., 2004), provides a function named Good Dictionary 
EXamples (GDEX), which helps lexicographers choose examples 
under a particular headword. GDEX takes a rule-based approach to 
choose example candidates, extracting complete sentences from large 
corpora while filtering out non-sentences and spam, and sorting the 
examples based on how well they meet Atkins and Rundell (2008)’s 
aforementioned criteria:(1)natural and typical,(2) informative, and 
(3) intelligible to users. These three criteria were operationalized as 
objective, numerical variables, such as sentence length or the difficulty 
levels of vocabulary used in the given sentences, in order to determine 
the quality of the sentences from the corpora.

Lexicographers share a common view of illustrative examples: sen
tential examples should be provided in dictionaries. However, because 
of space limitations in bilingual dictionaries, in which lexicographers
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are required to provide translations of illustrative examples in their 
first languages, lexicographers must also provide phrasal examples in 
their dictionaries. Kawamoto and Tono (2015),s comparative study of 
illustrative examples shows these tendencies. In monolingual dictionaries, 
sentential examples were provided most often, while phrasal examples 
were often provided as well as sentential examples in bilingual diction
aries. Nevertheless, it can be said that lexicographers have attempted 
to provide an appropriate style of examples according to the proficiency 
of the target dictionary users.

Some studies on illustrative examples have been done with regard to 
the user’s perspective，and results show that users prefer sentential 
examples. Xu (2006) conducted a needs analysis on whether Chinese 
EFL Learners prefer to use sentential examples rather than phrasal 
examples. The results showed that learners found it necessary to refer 
to sentential examples when they could not solve problems after 
looking at equivalents or definitions in dictionaries. Also, the results 
showed that when learners used dictionaries for encoding purposes, 
they found illustrative examples more useful to verify how a particular 
headword was used in actual contexts.

From this study, however, it is unclear whether learners actually 
prefer sentential examples in real situations, since the results were 
obtained based on learners’ introspective comments. Additionally, it is 
also unclear whether learners performed better when they were pro
vided with sentential examples or when they were provided with 
phrasal examples. In order to clarify this, Kawamoto (2017) employed 
a mixed-method (observation and experimental) study to explore ‘good’ 
illustrative examples by analyzing how Japanese EFL Learners actu
ally use illustrative examples in L1-L2 translation tasks. The experi
ment showed that phrasal examples were significantly easier to use 
when less proficient learners, i.e. elementary and lower-intermediate 
learners, tried to extract a piece of information from examples to use 
in their translation tasks. On the other hand, when Japanese learners 
applied the information extracted from examples to their translation 
tasks, less proficient learners wrote significantly better when sentential
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examples were provided. The formal properties of examples did not 
make any difference to how well the intermediate learners did on both 
the processes of extracting information from examples and applying 
the information to their L1-L2 translation tasks. These results support 
the use of sentential examples for encoding purposes is preferable, 
because sentential examples provide users with more abundant infor
mation in terms of syntax and context.

1.2. Purpose of the study
The present study aims to explore the criteria for ‘good’ illustrative 

examples in English learner^ dictionaries for encoding purposes. Spe
cifically, this study tries to explore how existing dictionaries deal with 
two types of illustrative examples: examples for encoding purposes vs. 
examples for decoding purposes, particularly putting focus on the for
mal properties (Phrase vs. Sentence). To this end, a comparative study 
of illustrative examples provided in dictionaries for encoding purposes 
and those in dictionaries for decoding purposes was conducted. The 
research questions are as follows:

RQ1 What are some of the linguistic factors pertaining to the dis
tinction between illustrative examples for encoding purposes 
and those for decoding purposes?

RQ2 Are there any differences in the quality and quantity of illustra
tive examples, depending on the type of dictionary (monolingual 
vs. bilingual; decoding vs. encoding)?

2. Methodology
2.1. Selection of dictionaries

The target dictionaries in this study are two monolingual diction
aries and two bilingual dictionaries (see Table 1).The first is the 2nd 
edition of the Longman Language Activator (LLA2)y and in order to 
easily compare and explore how each publisher tries to help users 
encode their messages with illustrative examples, another monolingual 
learner's dictionary published by the same company was selected: the 
6th edition of Longman Dictionary of Contemporary English {LDOCE6).
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Table 1 Monolingual and Bilingual Dictionaries Used in this Study

Publisher Type Title

Monolingual Pearson
Decoding

Longman Dictionary of Contemporary English 
(6th edition)

Dictionaries Longman
Encoding

Longman Language Activator 
(2nd edition)

Bilingual
Dictionaries

Obunsha

Decoding

Encoding

O-LEX English-Japanese Dictionary 
(2nd edition)

O-LEX Japanese-English Dictionary 
(2nd edition)

The target monolingual production dictionaries (or LLA2) have been 
published to help users to encode natural expressions in the target 
language, being English. For bilingual dictionaries, the 2nd edition of 
O-LEX Japanese-English Dictionary (O-LEX JE2) and the 2nd edition 
of O-LEX English-Japanese Dictionary (O-LEX EJ2) were selected as 
the target dictionaries.

Some might argue that even L2-L1 dictionaries provide useful infor
mation to help the users encode language, and it is often said in Japan 
that one has to consult English-Japanese dictionaries to encode mes
sages in English. In the field of lexicographical typology, the direction 
from LI to L2 (target language), is considered to be encoding, and the 
other direction, L2 to LI, is considered to be decoding. This study 
adopts this typology, and the Japanese-English dictionary was consid
ered to be the bilingual dictionary for encoding, while the English- 
Japanese dictionary was considered to be the bilingual dictionary for 
decoding. These criteria are also applied to the selection of monolin
gual dictionaries. The monolingual learner^ dictionary was considered 
to be the monolingual dictionary for decoding to contrast Longman 
Language Activator, which specifically attempts to help learners choose 
the best words among other synonyms when expressing the idea that 
they want.
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2.2. A collection of illustrative examples
In preparation for this study, illustrative examples were extracted 

manually from each of the target dictionaries. During the study itself, 
illustrative examples from the monolingual production dictionary and 
the Japanese-English dictionary were classified as illustrative examples 
for encoding purposes, while those from the regular monolingual 
dictionary and the English-Japanese dictionary were considered to be 
illustrative examples for decoding purposes.

2.3. Selection of headwords
In this study, all illustrative examples were extracted under ran

domly picked headwords/keywords. Table 2 shows the process of 
extracting examples.

Table 2 Example of How to Extract Examples

LDOCE6 LLA2 O-LEX EJ2 O-LEX JE2

English
Headwords

Keyword
English

Headwords
English

Headwords
Japanese

Headwords

choose
pick
select

CHOOSE choose
pick
select
go for
make a choice 
take your pick

choose
pick
select

えらぶ
(erabu)

2.4. Linguistic annotation of examples
Each of the target illustrative examples was annotated in terms of 

information related to the examples themselves and the information 
regarding their vocabulary (see Table 3).

To answer both RQ1 and RQ2, each of the target illustrative exam
ples has information on (1)from which dictionaries the examples are 
from (Dictionary): a bilingual dictionary for decoding (BD or [BILING/ 
DECOD]), a bilingual dictionary for encoding (BE or [BILING/ 
ENCOD]), a monolingual dictionary for decoding (MD or [MONO/ 
DECOD]), or a monolingual dictionary for encoding (ME or [MONO/
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Example-related Information:

Dictionary
(Dictionary)

Bilingual Decoding dictionary (BD or [BILING/DECOD]) 
Bilingual Encoding dictionary (BE or [BILING/ENCOD]) 
Monolingual Decoding dictionary (MD or [MONO/DECOD]) 
Monolingual Encoding dictionary (ME or [MONO/ENCOD])

Type of 
Dictionary
(DicType)

Bilingual (BILING) vs. Monolingual dictionaries (MONO)

Type of
Example
(ExamType)

Decoding (DECOD) vs. Encoding examples (ENCOD)

FORM Phrasal examples (Phrase) vs. Sentential examples (Sentence)

Length (LENG) the number of words per example

Lexical Item-related Information:

Al—Per the percentage of Al level-words per example

A2_Per the percentage of A2 level-words per example

B1一Per the percentage of B1level-words per example

B2_Per the percentage of B2 level-words per example

AlOnly whether the example consists of only Al-level words or not

AlAZOnly whether the example consists of only AI-level & A2-level words

AveVLevel the average vocabulary levels of words per example

ENCOD]), (2) from which type of dictionaries (DicType) the exam
ples are from: monolingual dictionaries (MONO) or bilingual diction
aries (BILING), and (3) which type of examples they are: examples 
for encoding (ENCOD) or those for decoding (DECOD). Each of the 
target illustrative examples also has information on FORM: either the 
examples are phrasal (Phrase) or sentential (Sentence). LENGTH 
was operationalized as the number of words in an example.しontrac- 
tions were counted as two words (i.e.，don’t ニ do not).

Each of the target sentences was lemmatized using Wmatrix (Rayson, 
2009), and each lemmatized word was annotated in terms or its vocab
ulary levels. The vocabulary levels were determined based on the
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CEFR-J Wordlist version 1.3 (Tono, 2013). Information related to 
word difficulty has often been used in attempts to automatically 
extract example candidates (Kilgarriff et al., 2018; Ljubesic & Peronja, 
2015) and in the investigation of examples (Ishii, 2011)，because the 
level of vocabulary is considered to be a factor in determining the 
intelligibility of examples. In the field of pedagogical lexicography, it 
seems that there have been no consistent policies on how to moderate 
the difficulty levels of vocabulary in examples so that users can under
stand therrl; however, vocabulary was a factor which made differences 
to how well low-proficiency learners performed in Ll-Lz translation 
even though bilingual dictionaries provided Japanese translations of 
the examples (Kawamoto, 2017).

The percentages of words belonging to a particular word difficulty 
level indicated by CEFR levels (e.g., Al_Per and A2_Per) were 
calculated, excluding proper nouns, numbers, and off-list words. The 
average vocabulary level of the target examples (AveVLevel) was the 
mean score of the vocabulary levels in an example, where A1 to 
B2-level words were weighted with scores from 1 to 4 respectively.

2.5. Conditional inference trees
This study used the conditional inference trees (ctree) function in 

the R package partykit (Hothorn et al.,2006; Hothorn and Zeileis, 
2015). Ctree is a non-parametric class of regression trees, and it esti
mates a regression relationship. Again, the present study tried to 
explore which linguistic features provided in Table 3 would contribute 
to determining the type of illustrative examples, illustrative examples 
for encoding purposes and those for decoding purposes (RQ1) and the 
type of dictionary (RQ2). For the first research question, the author 
used the ctree function to construct a model predicting a dependent 
variable, ExamType, as a function of all independent variables as 
predictors. To answer the second research question, the author con
structed a model for predicting a dependent variable, Dictionary, as a 
function of all independent variables.
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3. Results
3.1. Overall tendency

Before presenting the results of conditional inference trees, this sec
tion will introduce some overall tendencies of how illustrative exam
ples differ among the four dictionaries: a bilingual decoding dictionary 
([BILING/DECOD]), a bilingual encoding dictionary ([BILING/ 
ENCOD]), a monolingual decoding dictionary ([MONO/DECOD]), 
and a monolingual encoding dictionary (MONO/ENCOD).

Table 4 Overall Tendencies of Illustrative Examples

DicType
Bilingual Dictionaries Monolingual Dictionaries

(BILING) (MONO)

ExamType
Decoding Encoding Decoding Encoding
(DECOD) (ENCOD) (DECOD) (ENCOD)

Number of
Total 173 210 245 422

Examples Phrase 104 (60.12%) 33 (15.71%) 34 (13.88%) 27 (6.40%)
Sentence 69 (39.88%) 177 (84.29%) 211(86.12%) 395 (93.60%)

Total 6.15 8.53 8.79 10.84
s.d 3.45 3.54 3.23 3.71

Average Phrase 4.02 4.27 5.62 6.11
Length s.d. 1.57 1.96 2.30 2.74

Sentence 9.36 9.32 9.30 11.16
s.d. 2.99 3.19 3.07 3.55

Total 1.58 1.34 1.30 1.35
s.d 0.49 0.34 0.27 0.31

Phrase 1.72 1.64 1.53 1.77
AveVLevel

s.d. 0.55 0.61 0.34 0.63
Sentence 1.37 1.28 1.26 1.32
s.d. 0.30 0.22 0.24 0.25

Total 14 (8.09%) 23 (10.95%) 32 (13.06%) 32 (7.58%)

AlONLY Phrase 10 (9.62%) 1(3.03%) 4 (11.76%) 2 (7.41%)
Sentence 4 (5.80%) 22 (12.43%) 28 (13.27%) 30 (7.59%)

Total 43 (24.86%) 61(29.05%) 71(28.98%) 84 (19.91%)

A1A20NLY Phrase 29 (27.88%) 8 (24.24%) 8 (23.53%) 9 (33.33%)
Sentence 14 (20.29%) 53 (29.94%) 63 (29.86%) 75 (18.99%)



A Comparative Study of Illustrative Examples: Encoding vs. Decoding Purposes 21

Table 4 provides information on (1)the number of target illustrative 
examples, (2) the average length of examples, (3) the average vocabulary 
levels of examples, (4) the number of examples consisting of A1-level 
words only, (5) the number of examples consisting of A-level(A1 and 
A2) words only. Percentages are also given for the number of exam
ples, the number of examples consisting of A1-level words only, and 
the number of examples consisting of A-level words only. The stan
dard deviations are provided in terms of (2) the length of examples 
and (3) the vocabulary levels of examples.

In terms of the formal properties of illustrative examples, the bilin
gual dictionary for decoding purposes ([BILING/DECOD]) provided 
many phrasal examples (104 examples), wmch accounted for more 
than 60 percent of the total number of examples (60.12%). On the 
other hand, the percentages of phrasal examples provided in the other 
three types ([BILING/ENCOD], [MONO/DECOD], and [MONO/ 
ENCOD]) were relatively small: 15.71%, 13.88%, and 6.40%, respec
tively. In addition, examples for encoding purposes were more likely 
to be comprised of sentential examples than those prepared for decod
ing purposes in both bilingual dictionaries (39.88% < 84.29%) and 
monolingual dictionaries (86.12% < 93.60%). This result indicates that 
the formal properties of examples can be a predictor that contributes 
to determining the type of illustrative examples.

Table 4 shows a prominent tendency in the length of illustrative 
examples. The average length of encoding examples was longer than 
that of decoding examples in both bilingual dictionaries (6.15 < 8.53) 
and monolingual dictionaries (8.79 < 10.84). This was also true for 
both phrasal and sentential examples, except for the bilingual senten
tial examples. The average length of sentential examples provided in 
the two bilingual dictionaries was relatively similar, but the average 
length of sentential examples provided in the decoding dictionary was 
slightly longer (9.36 > 9.32). However, the difference in average length 
was not very large; therefore, it is still unclear whether or not such a 
difference contributed to determining the type of examples.

In addition to the difference in the average length of examples
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between encoding and decoding dictionaries, it is worth mentioning 
here that phrasal examples provided in monolingual dictionaries were 
slightly longer than those in bilingual dictionaries. The average length 
of phrasal examples was 4.02 words per example in the bilingual dic
tionary for decoding, and 4.27 words per example in the bilingual dic
tionary for encoding. On the other hand, the average length of phrasal 
examples was 5.62 words in the monolingual dictionary for decoding 
and 6.11 words in the monolingual dictionary for encoding. Although 
the differences must be statistically tested, there is a possibility that 
phrasal examples in monolingual dictionaries provide additional infor
mation that those in bilingual dictionaries do not. When compared to 
the average length of phrasal examples, there was no striking differ
ence in the length of sentential examples among the bilingual diction
ary for decoding, the bilingual dictionary for encoding, and monolin- 
gual dictionary for decoding (9.36, 9.32, 9.30, respectively). On the 
other hand, Table 4 shows that sentential examples provided in the 
monolingual dictionary for encoding were relatively longer than those 
in the other dictionaries (11.16).

The average vocabulary level of examples in the bilingual dictionary 
for decoding was relatively higher than those of the other three types 
of dictionaries (1.58 > 1.34, 1.30, 1.35). The average vocabulary levels 
of phrasal examples and sentential examples also show the same ten
dency observed in the comparison of the average lengths of examples: 
examples in the bilingual dictionary are slightly higher than those in 
the other three kinds of dictionaries. This tendency might be explained 
by the larger number of phrasal examples in the bilingual decoding 
dictionary.

Table 4 seems to show only random tendencies for the difficulty 
levels of words used in the examples. The percentages of illustrative 
examples with only A-level words were random in both phrasal 
examples and sentential examples. However, when comparing the per
centage of examples with A1-level and A2-level words, the numbers 
remained consistent. Those examples accounted for between 20 and 30 
percent across three dictionaries: the two bilingual dictionaries and the
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monolingual dictionary for decoding.
The basic statistics in Table 4 show some prominent tendencies, 

which indicate that some of the linguistic features selected for quanti
tative analysis of the examples can serve as possible predictors in said 
analysis. These will help determine the example types: [ENCOD/ 
DECOD], and the dictionary types: [BILING/MONO] x [ENCOD/ 
DECOD]. The following sections will present the results of con
ditional inference trees, and use them to discuss which features 
described above can serve as significant factors for determining the 
example types.

3.2. Encoding examples vs. decoding examples
This section will introduce the results of conditional inference trees 

for types of illustrative examples (ExamType). Figure 1 is the result 
of conditional inference trees that model the types of illustrative exam
ples: examples for encoding purposes (ENCOD) vs. those for decoding 
purposes (DECOD) as a function of all predictors.

Figure 1 shows that examples were divided into five terminal nodes. 
At the highest level, the examples were divided into two groups 
according to the length of illustrative examples (LENG): < 4 or > 4 
(p - .001).After this branching, Node No.2 (bottom left) was decided 
as a terminal node (the final class), below which there is a box chart 
showing the proportion of encoding and decoding examples allocated 
to this class. The number attached to each internal node (non-terminal 
symbol) and the terminal node show the order of decisions. The next 
branching represents the length of illustrative examples (LENG) again: 
< 9 or > 9 ニ.001).Illustrative examples which consist of more than 
4 words but not more than 9 words were further divided into two 
terminal nodes (cf. Nodes No.5 and No.6) according to the formal 
types of examples (FORM): Phrase or Sentence (p — .003). Illustrative 
examples composed of more than 9 words were further divided into 
two terminal nodes on the basis of the length of examples (LENG): < 
14 or > 14 〇 ニ.035).

According to figure 1,the length or illustrative examples (LENG)
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Figure 1 Tree for Types of Examples: Encoding vs. Decoding

is one factor which contributes to determining the example types: 
illustrative examples for encoding purposes or those for decoding pur
poses. First, terminal node No.2 shows that shorter illustrative exam
ples (LENG < 4) are more likely to be found in decoding examples. In 
addition, the longer the illustrative examples are, the more likely it is 
that the examples originate from encoding dictionaries. According to 
terminal node No.2, sentences shorter than four words seldom origi
nate from the encoding dictionaries. On the other hand, when the 
examples are made up of nine words or more, the longer the examples 
are, the more likely it is that the examples originate from encoding 
examples (see terminal nodes No. 8 and 9).

In addition to length，an example’s formal type (FORM) also serves 
as a significant factor for determining the example types when the 
examples consist of more than four words but not more than nine 
words. When such examples were phrasal (i.e. not sentential), it was 
likely that they derived from decoding dictionaries (terminal node 
No.5). The box chart at Node No.6, on the other hand, shows that
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with respect to examples provided in complete sentences, it is equally 
likely or more likely that they come from dictionaries for encoding 
purposes.

Although Figure 1 shows that formal type may be a key factor, it is 
possible that formal properties of dictionaries do not actually contrib
ute to determining the following types of examples: those for encoding 
or those for decoding in the case of monolingual dictionaries as seen in 
Table 4 and discussed in the section 3.1. This result was possibly 
caused by the abundant number of phrasal examples in the [BILING/ 
DECOD]. Therefore, one has to be careful about how to interpret this 
data. This result does not necessarily mean that many phrasal exam
ples are provided in decoding dictionaries. Rather, it is possible that 
this result was obtained simply because of the abundance of phrasal 
examples in the bilingual dictionaries for decoding purposes.

3.3. Four dictionaries
This section will introduce the results of conditional inference trees 

for four dictionaries to answer the second research question. Figure 2 
is the result of conditional inference trees that model the type of dic
tionaries: the bilingual decoding dictionary (BD; O-LEX EJ2)f the 
bilingual encoding dictionary (BE; O-LEX JE2), the monolingual 
decoding dictionary (MD; LDOCE())y and the monolingual encoding 
dictionary (ME; LLA2) as a function of all predictors.

Figure 2 shows that examples have been divided into five terminal 
nodes. At the highest level, examples were divided into two internal 
nodes according to the formal properties of examples (FORM): Phrase 
or Sentence ニ.001)• Then，phrasal examples were divided into two
terminal nodes, based on the length of phrasal examples (LENG): s / 
or > 7 ニ.001).On the other hand, after the first branching, senten - 
tial examples were divided into two nodes on the basis of sentence 
length (LENG) as well: < 12 or > 12 (/>= .001).Sentential examples 
that consisted of fewer than 12 words were further divided into two 
terminal nodes according to the length of sentential examples (LENG): 
< 6 or > 6 (/) = .004).
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Figure 2 Tree for Four Types of Dictionary: BD, BE, MD, vs. ME

甲叫丨‘.W 琴 4M

According to Figure 2, among phrasal examples, for illustrative 
examples consisting of fewer than seven words, it is more likely that 
the examples are from the bilingual dictionary for decoding ([BILING/ 
DECOD]). On the other hand, for phrasal examples that consist of 
more than seven words, it is more likely that those examples are from 
monolingual dictionaries. T. hese results suggest that in both monolin
gual dictionaries and bilingual dictionaries, some phrasal examples are 
provided; however, the bilingual decoding dictionary provides the user 
with shorter phrasal examples, compared to the other three dictionar
ies. Also, as Table 4 shows, phrasal examples in monolingual diction
aries are relatively longer than those in bilingual dictionaries (see Node 
No.4). In addition, the chart at Node No.9 shows that for sentential 
examples that are made up of more than i2 words, it is more likely 
that those examples are from the monolingual dictionary for encoding. 
1 he charts at Nodes No.7 and 8 also show similar tendencies. When 
the sentential examples consist of fewer than i2 words, it is equally 
likely that those examples are from either the bilingual dictionary for 
encoding or the monolingual dictionary for decoding.
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Figure 3 shows the results of conditional inference trees that model 
the type of dictionary: bilingual dictionaries (BILING) vs. monolingual 
dictionaries (MONO). At the highest level, examples were divided 
into two nodes according to the formal properties of examples (FORM): 
Phrase or Sentence {p — .001).At the next branching, phrasal examples

3.4. Types of dictionary: a monolingual dictionary vs. a bilin
gual dictionary

Exploring the differences between examples provided in bilingual 
dictionaries and examples in monolingual dictionaries was not the 
original objective of this study. However, as the aforementioned 
results of the conditional inference trees indicate, it is challenging for 
people to draw conclusion about the differences between examples for 
encoding and those for decoding without considering the differences 
between dictionary types: monolingual or bilingual. Therefore, this 
section will introduce the results of conditional inference trees with 
regard to dictionary types (DicType).

Figure 3 Tree for Dictionary Types: Monolingual vs. Bilingual
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were divided into two nodes on the basis of length (LENG): < フ or > 
1{p — .001).Phrasal examples that were made up of more than seven 
words were further divided into two nodes according to the percentage 
of A2-level words in the phrasal examples: <0.1 or > 0.1(/) = .049). 
Sentence examples were also further divided after the highest branch
ing into two terminal nodes based on sentence length (LENG): < 11 or 
>ll〇= .001).

figure 3 shows some prominent tendencies, thirst, monolingual dic
tionaries also provide phrasal examples, and such phrasal examples are 
longer than those in bilingual dictionaries. The chart at Node No.3 
shows that when examples are provided in the form of phrases and 
consist of fewer than seven words, it is more likely that the examples 
are from bilingual dictionaries. In addition to the tendency of shorter 
phrasal examples to originate from bilingual dictionaries, it is also a 
fact that it is more likely that longer sentential examples (see terminal 
nodes No. 8 and 9) are from monolingual dictionaries.

The charts at Nodes No.5 and 6 also show a striking tendency 
between the two types of dictionaries. With regard to relatively longer 
phrasal examples (LENG > 7) with a percentage of J\2 that is higher 
than 0.1(A2 Per > 0.1), it is more than likely that the examples come 
from monolingual dictionaries (see terminal node No.6). However, the 
percentage of A2-level words per sentence was a factor that only dif
ferentiated ten examples from ten others. Therefore, the interpretation 
of these results requires careful consideration.

igures 2 and 3 show that the formal properties of illustrative exam
ples, Phrase vs. Sentence, played a role in the very first branching 
and served as a significant factor. The descriptive analysis (Table 4) 
shows that the percentage of phrasal examples in the [BILING/ 
DECOD] is much higher than that in the other three dictionaries, and 
there are no striking differences with regard to the percentages of the 
phrasal examples in the other three dictionaries. Therefore, it is possi
ble that although examples were divided into two nodes according to 
the formal properties as a predictor to classify the four dictionaries 
(figure 2), the first branching was only made because of differential-
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ing phrasal examples in the [BILING/DECOD] from examples pro
vided in the other three dictionaries. In addition, it is also possible 
that the first branching in Figure 3 was also made in order to differen
tiate examples in the [BILING/DECOD] from those in the other 
three dictionaries, but not to differentiate examples in the [BILING] 
from those in the [MONO].

Therefore, in order to acquire a comprehensive understanding of 
illustrative examples for different purposes,(1)a model for a depen
dent variable, i.e. the type of examples (ExamType) in the bilingual 
dictionaries only and (2) a model for the type of examples (ExamType) 
in the monolingual dictionaries only were both constructed using the 
ctree function. Figure 4 is the result of the conditional inference trees 
for the types of illustrative examples in bilingual dictionaries, and Fig
ure 5 is the result of the conditional inference trees for the types of 
examples in monolingual dictionaries.

Figure 4 shows only one branching of illustrative examples in bilin
gual dictionaries resulting in two terminal nodes. These nodes formed 
based on the formal properties of examples (FORM): Phrase or Sen
tence {p = .001).According to this figure, only one predictor served as 
a significant factor for determining the types of examples: either exam
ples for encoding purposes or those for decoding purposes. When 
examples were provided in the form of phrases, it was much more 
likely that the examples were provided for decoding purposes (see ter
minal node No.2). On the other hand, it was more likely that examples 
were for encoding purposes when examples were provided in the form 
of complete sentences (see terminal node No.3).

On the other hand, Figure 5 shows two branchings of examples in 
monolingual dictionaries resulting in three terminal nodes. At the 
highest level, illustrative examples in monolingual dictionaries divided 
into two nodes according to the length of examples (LENG) < 9 or > 
9 {p — .001).After the first branching, the illustrative examples that 
were composed of more than nine words were further divided into two 
terminal nodes on the basis of the length of examples (LENG): <12 
or > \2 {p — .024). According to Figure 5, unlike bilingual dictionaries,
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Figure 4 Tree for ExamType in Bilingual Dictionaries: Encoding vs. Decoding

Figure 5 Tree for ExamType in Monolingual Dictionaries: Encoding vs. Decoding

the length of illustrative examples (LENG) was a contributing factor 
for determining the example types of monolingual dictionaries. When 
examples consisted of fewer than nine words, it was equally likely that 
the examples were provided either for encoding purposes or for decod
ing purposes (see terminal node No.2). The terminal nodes No.4 and 
5 show that the longer the examples were, the more likely it was that 
the examples were for encoding purposes.
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(1) Encoding vs. Decoding: LENG > FORM (> LENG)
(2) Encoding vs. Decoding in [BILING]: FORM
(3) Encoding vs. Decoding in [MONO]: LENGTH
(4) Dictionary type: FORM > LENG
(5) Monolingual vs. Bilingual dictionary: FORM > LENG > 

A2 Per

For instance, in (1), when the dictionaries for encoding and decoding 
purposes were compared, the length (LENG) was the most salient pre
dictor, followed by forms (FORM). The symbol(>)indicates that the 
item on the left of the symbol (in this case, LENG) was used as the 
primary predictor, compared to the item on the right.

These results showed that two factors: the length of illustrative 
examples (LENG) and the formal types of examples (FORM) contrib
uted to determining whether examples were for encoding purposes or 
for decoding purposes (RQ1) and to determining which of the four 
dictionaries those examples came from (RQ2). A variable related to 
vocabulary levels (A2_Per) was a contributing factor only for differen
tiating the examples provided in the monolingual dictionaries (MONO) 
from those in the bilingual dictionaries (BILING). Each of the target 
examples had information related to vocabulary, including the per
centage of a particular level of words in an example (e.g., Al_Per and 
Al Per) and the average vocabulary levels (AveVLevel), as well as 
the formal properties of examples (FORM) and the length of examples 
(LENG). In spite of this, the level of vocabulary (or the percentage of 
A2-Ievel words in a sentence, to be specific) was a contributing factor

4. Discussion
4.1. Summary of the results

The results of descriptive statistics (Table 4) and conditional infer
ence tree analyses (Figures 1-5) showed some tendencies of how the 
examples for encoding and decoding purposes and the examples pro
vided in the four types of dictionary differ from each other. The fol
lowing is a summary of the results of the conditional inference tree 
analyses:
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for the type of dictionary: [MONO] vs. [BILING], but not for the 
type of examples: [ENCOD] vs. [DECOD] or for the distinction of the 
four dictionaries: [BILING/DECOD], [BILING/ENCOD], [MONO/ 
DECOD], vs. [MONO/ENCOD].

In the following sections, the characteristics of the four existing 
target dictionaries will be discussed from the perspective of (1)the 
formal properties of illustrative examples (FORM) and (2) the length 
of illustrative examples (LENG).

4.2. FORM: Phrasal examples vs. sentential examples
The formal properties of illustrative examples have always been a 

complex issue, that is, whether or not the use of phrasal examples 
should be avoided because of their unnatural and abstract nature. 
Also, learners seemed to prefer sentential examples (Xu, 2006), and an 
experimental study (Kawamoto, 2017) has shown that whether illus
trative examples were phrasal or sentential made differences to how 
well learners performed in L1-L2 translation tasks. The present study 
aimed to explore the criteria for 'good5 illustrative examples for encod
ing purposes by contrasting illustrative examples provided in encoding 
dictionaries and those in decoding dictionaries.

The results of this study showed that formal properties of illustra
tive examples (FORM) served as a significant factor for determining 
whether or not the examples were from encoding dictionaries. The 
formal properties of examples were used as a predictor when identify
ing (1)whether or not examples were for encoding examples (Figure 1). 
As discussed earlier, it is too early to conclude that the formal types of 
illustrative examples are a contributing factor when considering the 
percentage of phrasal examples in the [BILING/DECOD]. However, 
Figures 4 and 5 provided the evidence to answer this question. Fig
ures 4 and 5 both produced trees which classified example types based 
on encoding versus decoding, and also as functions of all predictors in 
the target bilingual dictionaries and monolingual dictionaries, respec
tively. The formal properties of examples (FORM) were used to pre
dict if the examples in the bilingual dictionaries were from encoding
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dictionaries, while the formal properties of examples (FORM) were 
not a contributing factor in determining whether examples in the 
monolingual dictionaries were from the dictionary for encoding or 
from the dictionary for decoding. In fact, the descriptive statistics (Table 
4) showed that the percentage of phrasal examples in the [BI LING/ 
DECOD] was much higher than that of the phrasal examples in the 
other three dictionaries: [BILING/ENCOD], [MONO/DECOD], or 
[MONO/ENCOD] (60.12% > 15.71%，13.88%，6.20%). These results 
indicate that although the formal properties of examples seemed to be 
a determining factor (Figures 1,2, 3), this predictor was mainly used 
to differentiate examples in the [BILING/DECOD] from the other 
three dictionaries: [BILING/ENCOD], [MONO/DECOD], or [MONO/ 
ENCOD].

The bilingual dictionary for encoding purposes seems to provide 
more sentential examples in order to help the users encode messages 
in English, unlike the bilingual dictionary for decoding. On the other 
hand, it seems that the monolingual dictionaries have a consistent 
policy of providing sentential examples whenever possible irrespective 
of the type of dictionary: [MONO/DECOD] or [MONO/ENCOD]. 
Sentential examples have long been preferred because of the possible 
unnaturalness and abstractness of phrasal examples (Kharma, 1984; 
Fox, 1987; Williams, 1996). There is little to no opposition to the 
claim that sentential examples are more natural; however, it is doubt
ful that sentential examples should always be provided. Illustrative 
examples have several functions, and one of their important functions 
is to show how a particular word is used in a context (Drysdale, 1987; 
Atkins Sc Rundell, 2008). Considering possible illustrative examples to 
fulfill this role, sentential examples prove to be preferable to phrasal 
examples because of sentential examples’ rich contextual information. 
Another important function that examples have is to show the syntac
tic behavior of a particular headword (Drysdale, 1987; Atkins & Run- 
dell, 2008). This is also a reason why sentential examples should be 
provided, especially when a particular word is used with very specific 
syntactic patterns.
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Sentential examples fulfill particular functions as illustrative exam
ples, while it is possible to say that phrasal examples may have limited 
functions in comparison. However, if there are cases where phrasal 
examples serve the same functions as sentential examples, then phrasal 
examples should be preferred for economic reasons, especially in 
printed dictionaries. It is also possible that phrasal examples allow 
lexicographers to include more examples. Furthermore, another func
tion of illustrative examples in general is to provide collocation pat
terns (Drysdale, 1987). There are several types of collocations: adverb 
+ verb, adjective + noun, verb + noun, etc. Some types of collocation 
patterns, such as adverb + verb and verb + noun, might be illustrated 
more clearly in sentential examples than phrasal examples. However, 
when examples provide technical words such as terminology in a spe
cific field, information on how to use those words might be not needed 
for learners. It is even possible that there are cases where some infor
mation related to syntactic structure is unnecessary for particular users 
—advanced learners, for example.

Printed dictionaries should and always do include information that 
is adjusted to their intended, target users, as well as the target users5 
projected proficiency levels. Some syntactic information might be 
apparent to highly proficient learners. In this case, even phrasal exam
ples may provide them with enough syntactic information to apply to 
their tasks. It is even possible that a larger number of phrasal exam
ples is sometimes more useful because the larger number of examples 
means that there is a greater possibility that learners can locate the 
appropriate examples they want. In printed dictionaries, making the 
choice to provide users with phrasal examples might be one way to 
provide a larger number of examples. Therefore, although sentential 
examples have long been preferred as effective illustrative examples, 
there are undeniable cases where phrasal examples can also fulfill the 
function of showing the syntactic behavior of headwords in advanced 
learners’ dictionaries as effectively as sentential examples.
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4.3. Length of illustrative examples
The second predictor was the length of illustrative examples (LENG). 

An overall tendency showed that the longer the examples were, the 
more likely it was that the examples were provided for encoding 
purposes (Table 4 and Figure 1).The length of examples (LENG) is 
closely related to the formal properties of examples, and therefore one 
cannot discuss the length of examples without also considering their 
formal properties. As such, the following sections offer a discussion on 
length in terms of phrasal examples and sentential examples.

4.3.1. Phrasal examples
Table 4 showed the subtle differences between the bilingual diction

aries and the monolingual dictionaries in terms of the average length 
of phrasal examples (4.02 in the [BILING/DECOD], 4.27 in the 
[BILING/ENCOD] < 5.62 in the [MONO/DECOD], 6.11 in the 
[MONO/ENCOD]). The results of conditional inference tree analyses 
indicate that there were significant differences in the length of phrasal 
examples between the bilingual dictionaries and the monolingual dic
tionaries, and the threshold in the difference of length was around 
seven words per examples. Both Figures 2 and 3 showed that when 
phrasal examples were composed of more than seven words, it was 
more likely that those phrasal examples were from monolingual dic
tionaries. On the other hand, among shorter phrasal examples (LENO 
< 7), there seemed to be no big difference among the three dictionar
ies: [BILING/ENCOD], [MONO/DECOD], or [MONO/ENCOD]. 
However, it is not clear if this result means phrasal examples in the 
[BILING/DECOD] were far shorter than those in the other three 
dictionaries. Moreover, the threshold for the levels does not necessar
ily indicate that phrasal examples in the monolingual dictionaries were 
as long as sentential examples. This result rather means that the bilin
gual dictionaries do not provide the user with many longer phrasal 
examples that are made up of more than seven words. Even so, the 
threshold for the length, seven words per example, might seem very 
surprising. When imagining what phrasal examples look like, many
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people think of very short phrasal examples which do not provide any 
grammatical structure in them. Although the target illustrative exam
ples in the monolingual dictionaries include some phrasal examples, 
the results suggest that those examples possibly provide the user with 
much more information than expected.

Also, it is worth mentioning that the length of phrasal examples 
seems to depend on the part of speech of the target headword when 
looking at individual illustrative examples. Table 5 shows the average 
length of illustrative examples for each part of speech. This shows 
some striking facts which one cannot verify only when looking at the 
average length of phrasal/sentential examples in Table 4. Table 5 
shows that there are no big differences in terms of the average length 
of phrasal examples for adjectives among all of the four dictionaries (3.94 
in [BILING/DECOD], 3.67 in [BILING/ENCOD], 4.42 in [MONO/ 
DEOCD], and 4.86 in [MONO/ENCOD]).

Table 5 Average length of examples (POS)

FORM POS BD BE MD ME

adjective 3.94 3.67 4.42 4.86

Phrase
noun 3.93 5.25 6.21 7.71
verb 4.89 6.40 6.67 7.50
average 4.02 4.27 5.62 6.11

adjective 9.00 8.74 9.02 11.88

Sentence
noun 8.83 9.94 9.93 10.60

verb 11.50 9.94 9.09 10.95
average 9.36 9.32 9.30 11.16

However, when comparing the length of phrasal examples for nouns 
and verbs, the phrasal examples in the bilingual dictionary for decod
ing are much shorter than those in the other three dictionaries (3.93 < 
5.25，6.21，フ.71 for nouns and 4.89 < 6.40，6.67，7.50 for verbs). This 
finding suggests that the lower average of phrasal examples in [BILING/ 
DECOD] in 1 able 4 seems to be caused by the length of phrasal 
examples for nouns and the length of phrasal examples for verbs.
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This is a promising topic for future development. However, the 
present study has not been designed to explore the correlations 
between illustrative examples and the parts of speech of target head
words, so the number of illustrative examples for each of part of 
speech was not regulated. Therefore, one cannot conclude that there 
are particular correlations between the lengths of phrasal examples and 
the parts of speech of headwords from Table 5 alone.

4.3.2. Sentential examples
In terms of sentential examples, one can verify from Figures 1,2, 3, 

and 5 that the longer the sentences were, the more likely it was that 
the examples were from encoding dictionaries in both types of diction
aries: [BILING] and [MONO]. These figures show that the lengths of 
illustrative examples (LENG) were repeatedly used as variables to 
classify examples into smaller groups, and the charts at every node 
show that sentential examples in the dictionaries for encoding were 
longer than those provided in the dictionaries for decoding.

As discussed in section 3.4, the length of examples (LENG) was a 
contributing factor in determining if the examples in the monolingual 
dictionaries were for encoding purposes (Figure 5). Figure 5 showed 
that the longer the sentences were, the more likely the examples were 
derived from encoding dictionaries, and that it was more likely that 
examples were provided for encoding purposes when examples con
sisted of more than 12 words. This result could also be seen in Figure 2. 
The terminal node No.9 showed that when sentential examples were 
made up of 12 words, it was much more likely that the examples were 
from the monolingual dictionary for encoding, [MONO/ENCOD]. In 
addition to the fact that there were more examples that were composed 
of 12 words in the [MONO/ENCOD] than the [MONO/DECOD], 
the terminal node No.9 also showed that there were more examples in 
the [BILING/ENCOD] than in the [BILING/DECOD]. The ter
minal node No.8 also showed the same tendencies. However, when 
sentential examples were shorter than six words, it was equally or less 
likely that examples in the monolingual dictionaries were for encoding
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examples, although the bilingual dictionaries still showed the same 
tendencies as the terminal nodes No.7 and 9. This result gave stronger 
evidence that sentential examples in the [MONO/ENCOD] were com
paratively long.

Also, the terminal nodes No. 7, 8 and 9 in Figure 2 showed that it 
was equally likely that examples were from either [BILING/ENCOD] 
or [MONO/DECOD]. This result suggests that the length of senten
tial examples in those two dictionaries were relatively similar. Of 
course, it is possible that there were some differences in length 
because the number of the target illustrative examples in the two dic
tionaries was not the same. However, these two dictionaries seemed to 
have similar tendencies regarding the length of examples.

From these results, some may want to conclude that the length of 
sentential examples was longer in the following order: [MONO/ 
ENCOD] > [MONO/DECOD], [BILING/ENCOD] > [BILING/ 
DECOD]. However, the author must mention that Table 5, which 
was provided to show the average length of examples for each of POS, 
showed some conflicting results. First, when comparing the average 
length of sentential examples for adjectives and nouns, the differences 
in length were not very big. The average length of sentential examples 
in the [BILING/DECOD] was actually longer than that of examples 
in the [BILING/ENCOD] or [MONO/DECOD]. Furthermore, 
although phrasal examples for verbs in [BILING/DECOD] were the 
shortest among the four dictionaries, and sentential examples seem to 
be shorter than any other dictionaries, sentential examples in the bilin
gual dictionary for decoding were the longest among the four diction
aries (11.50 > 9.94, 9.09,10.95 for verbs). The results of conditional 
inference trees seemed to show that there were not very many lengthy 
sentences in the [BILING/DECOD]. However, these results were 
skewed again by the abundance of phrasal examples. The terminal 
nodes appeared to indicate that the longer the examples were, the less 
likely it was that the examples were for decoding purposes. However, 
the tree diagrams only showed that the number of target sentential 
examples was much smaller than that in the other three dictionaries.
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In this section, illustrative examples were discussed in terms of the 
formal properties of examples and the length of phrasal/sentential 
examples. The present study shows the following overall tendencies:

Table 6 Summary of Overall Tendencies

Dictionary

Number Length

Phrase Sentence Phrase Sentence

[BILING/DECOD] Phrase > Sentence many few〜some shorter long
[BILING/ENCOD] Phrase < Sentence some some 〜many shorter long
[MONO/DECOD] Phrase < Sentence a few many longer long
[MONO/ENCOD] Phrase < Sentence few many longer longer

[RILING]
The formal properties of illustrative examples served as a significant 
factor for determining the types of examples: [DECOD] vs. [ENCOD]. 
The bilingual dictionary for encoding provided many more sentential 
examples, while the bilingual dictionary for decoding provided the 
users with many phrasal examples. The length of examples seemed to 
depend on part of speech. However, phrasal examples in the bilingual 
dictionaries were relatively shorter than those in the monolingual dic
tionaries. In terms of sentential examples, the length of the examples 
in the bilingual dictionaries was as long as that of the examples in the 
monolingual dictionary for decoding ([MONO/DECOD]), but shorter 
than that of the examples in the monolingual dictionary for encoding 
([MONO/ENCOD]).

[MONO]
The length of examples served as a significant factor for determining 
example types: [DECOD] vs. [ENCOD]. Both the monolingual dic
tionary for decoding and the monolingual dictionary for encoding 
provided users with sentential examples whenever possible. Although 
phrasal examples were provided, the phrasal examples were relatively 
long and seemed to have much more information than expected. In 
terms of the length of sentential examples, the monolingual dictionary
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for encoding provided the users with longer examples than those in 
the monolingual dictionary for decoding.

4.4. Limitations
The present study has several limitations in terms of the number of 
target illustrative examples and selection of predictors.

4.4.1. Extraction of examples
In this study, the target illustrative examples were extracted under the 
same headword. This is why the number of illustrative examples in 
each dictionary was quite different, and this difference may have influ
enced the results derived from the illustrative examples. Therefore, 
the means of selecting the target illustrative examples should be care
fully considered for further studies. In addition, as this study suggests, 
the results could be changed by variables brought about by the head
words themselves (e.g. POS). This study totally ignored such influ
ences from the headwords. In addition, this study also ignored the 
dictionaries’ microstructural design due to the process of extracting 
examples. Each dictionary has its own characteristic design at the 
microstructural level to help dictionary users decode/encode messages 
in English, but the present study did not put focus on such structures.

4.4.2. Predictor variables
In this study, formal types of illustrative examples and vocabulary lev
els were mainly considered as predictors that contributed to determin
ing the types of examples. Formal types of illustrative examples have 
always been a matter of concern in the field of lexicography, and the 
results of Kawamoto (2017) showed that phrasal/sentential examples 
contributed to how well Japanese EFL learners, especially less profi
cient learners, performed in their L1-L2 translation tasks. Therefore, 
it was worth verifying whether or not the formal properties of exam
ples actually contribute to determining the illustrative examples5 types. 
However, illustrative examples consist of many other components 
related to syntactic structures, and some research in the field of Natu
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ral Language Processing and Computational Linguistics has attempted 
to quantify the readability of texts, using several syntactic features as 
well as vocabulary difficulty levels. In spite of this, the present study 
ignored the influences of syntactic features on the types of illustrative 
examples.

5. Conclusion
The present study was conducted in order to explore the criteria of 'good5 
examples for encoding purposes, by verifying which types of illustra
tive examples were provided to help the target users encode messages 
in English using the dictionaries in question. This study indicates that 
dictionaries for encoding purposes provided longer examples than 
those for decoding purposes. Also, in the bilingual dictionaries, which 
face stricter space limitations than monolingual dictionaries because of 
the necessity of providing Japanese translations, the encoding diction
ary was found to provide more sentential examples, compared to the 
decoding dictionary, whose percentage of phrasal examples was high. 
However, this study calls for further research on additional variables, 
including syntactic and headword information, in order to gain a 
deeper understanding of criteria for ‘good’ illustrative examples.

DICTIONARIES CITED and their ABBREVIATIONS

LLA2: Summers, Della. Longman Language Activator. 2nd ed. 2012. Harlow:
Pearson Education

LDOCE6: Delacroix, Laurence. Longman Dictionary of Contemporary English. 6th
ed. Harlow: Pearson Education, 2015. Print.

O-LEX EJ2: Nomura, Keizo, et al.O-LEX English-Japanese Dictionary {O-LEX
Eiwa Jiten). 2nd ed. Tokyo: Obunsha, 2016. Print.

O-LEX JE2: Nomura, Keizo. O-LEX Japanese-English Dictionary {O-LEX Waei
Jiten). 2nd ed. Tokyo: Obunsha, 2016. Print.

WORKS CITED

Atkins, B. T. Sue, and Rundell, Michael. The Oxford guide to practical lexicography.
New York: Oxford University Press, 2008.

CEFR-J Wordlist version 1.3. Tono Lab, Tokyo University of Foreign Studies, 201b. 
Didakowski, Jorg et al.uAutomatic Example Sentence Extraction for a Contemporary



42 Naho Kawamoto

German Dictionary”. Department of Linguistics and Scandinavian Studies, Univer
sity of Oslo, The 15th EURALEX International Congress, 2012, pp. 343—349.

Drysdale, Patrick. D. uThe Role of Examples in a Learner's Dictionary,>. The Diction
ary and the Language Learner, Cowie, Anthony. P, Max Niemeyer Verlag, lubingen, 
1987, pp.213-223.

Fox, Gwyneth. uThe case for examples.^ Looking Up: an Account of COBUILD Project 
in Lexical Computing, Sinclair, John. M, Harper Collins Publishers, London,1987, 
pp.137-49.

Frankenberg-Garcia，Ana. “Dictionaries and Encoding Examples to Support Language 
Production.International Journal of Lexicography, vol 28, no. 4, 2015, pp. 490—512. 
Oxford University Press (OUP), doi:10.1093/ijl/ecv013.

Hothorn, Torsten et al.“Unbiased Recursive Partitioning: A Conditional Inference 
Framework.,5 Journal of Computational and Graphical Statistics, vol15, no. 3, 2006, 
pp. 651-674. Informa UK Limited, doi:10.1198/106186006xl33933.

Hothorn, Torsten, and Achim Zeileis. "Partykit: A Modular Toolkit For Recursive 
Partytioning In R.55 Journal of Machine Learning Research, vol16, no. Dec, 2015, pp. 
3905-3909.

Ishii, Yasutake. “Comparing the Vocabulary Sets Used in the “Big Five” English 
Monolingual Dictionaries for Advanced EFL Learners." LEXICOGRAPHY: Theo
retical and Practical Perspectives: Proceedings of the 7th International Conference of the 
Asian Association for Lexicography (AsiaLex 2011)，Edited by Akasu, Kaoru, and 
Uchida, Satoru, 2011, pp. 180-189.

Ishii, Yasutake, and Minn, Danny. “Grammatical Items Used in EFL Dictionary 
Examples: From the Japanese EFL Learner Perspective.” Words, Dictionaries and 
Corpora: Innovations in reference science •• Proceedings of the 9th International Confer
ence oj tne Asian Association for Lexicography (AsiaLex 2015), June 2015, Edited 
Li Lan, et al., 2015, pp. 154—161.

Kharma, Nayef. N. <£Contextualization and the Bilingual Learner^ Dictionary.,> LEX- 
eter ,83 Proceedings: Papers from the International Conference on Lexicography at 
Exeter (LEXeter 583), 9—12 September 1983, Edited by Hartmann, Reinhard R. K., 
Berlin, Boston: De Gruyter, 1984, pp. 199-206.

Kawamoto, Naho, and Yukio Tono. £lHow to Adjust Levels of Illustrative Examples to 
Bilingual Dictionary Users.” Advancing Language Teaching with Lexicography and 
Corpus-Building: Proceedings of the 10th International Conference of the Asian Associa
tion for Lexicography (AsiaLex2016),1-3 June 2016, Edited by Shirley N. Dita, et al., 
2016, pp.136-149.

Kawamoto, Naho. ££The Criteria of £iGood,5 Illustrative Examples In Learner^ Diction
aries: From the Perspective of Japanese EFL Learner^ Actual Use in L2 Writing.^ 
MA thesis. Tokyo University of Foreign Studies, 201フ.

Kawamoto, Naho, Tono, Yukio, and Michelfeit, Jan. “Combining CEFR resources and 
GDEX in a good-example extraction task for basic users of English.5, Paper presented 
at the meeting of eLex 201フ，20 September 20W，Leiden, Netherlands，2017•

Kilgarriff，Adam et al. “LruEX: Automatically Finding Good Uictionary Examples in a 
Corpus.,5 Proceedings of the 13th EURALEX International Congress. July 2008, pp. 
425-432.



A Comparative Study of Illustrative Examples: Encoding vs. Decoding Purposes 43

Kilgarriff, Adam. “Using Corpora as Data Sources for Dictionaries”. The Bloomsbury 
Comparison to Lexicography，H Jackson, 1st ed., Bloomsbury, London, 2013， pp. 
77-96.

Kosem, Iztok, Husak, Milos, and McCarthy, Diana. “GDEX for Slovene.”
Lexicography in the 21st Century: New applications for new users. Proceedings of eLex 
2011. Ljubljana: Trojina, Institute for Applied Slovene Studies, Edited by Kosem, 
Iztok, et al., 2011, pp. 151-159.

Ljubesic, Nicola, and Peronja, Mario. aPredicting corpus example quality via supervised 
machine learning.Electronic lexicography in the 21st century: linking lexical data in 
the digital age. Proceedings of the eLex 2015 conference, 11-13 August 2015, Herstmon- 
ceux Castle, United Kingdom. Ljubljana/Brighton: Trojina, Institute for Applied 
Slovene Studies/Lexical Computing Ltd, Edited by Kosem, Iztok. et al.,2015, 
pp. 477-485.

Notohara, Yoshihiro. UA Corpus-based Difficulty Level Evaluation of Example Sen
tences with the CEFR levels in CALD Words, Dictionaries and Corpora: Innova
tions in reference science: Proceedings of the 9th International Conference of the Asian 
Association for Lexicography (AsiaLex 2015), June 2015, Edited by Li Lan, et al., 
2015, pp.154-161.

Ray son, Paul. Wmatrix: a web-based corpus processing environment, Computing 
Department, Lancaster University, 2009. http://ucrel.lancs.ac.uk/wmatrix/

Tono, Yukio, ed. The CEFR-J Handbook. Tokyo: Taishukan Shoten, 2013.
Williams, John. aEnough Said: the Problem of Obscurity and Cultural Reference in 

Learner’s Dictionary Examples.” 五ひ""PC Proceeみ?职 i3砂en 出
to the Seventh EURALEX International Congress in Goteborg, Sweden. Gothenburg: 
Gothenburg University, Department of Swedish, Edited by M. Gellerstam et al., 
1996, pp.497-505.

Xu, Hai. “Investigating Users’ Needs for Illustrative Examples: the しase of Chinese 
EFL learners.5, Cadernos de tradufao, vol18, no. 2, 200〇, pp. 1—22.



投稿規定

(1)投稿は岩崎研究会会員に限る.但し，非会員であっても論文審査委員から推薦の 

あった場合は特別に認める.（2)論文の内容は未発表のものに限る.（3)用語は英語に 

限り，原則としてnative checkを受けたものとする.（4)注（note)は後注とし，章こ 

とに通し番号を付ける.（5)ギリシャ字，ロシヤ字以外の特殊文字はできるだけローマ 

字イ匕してほしい.音声記号は国際音声学協会（IPA)所定のものを用いる.（6)引用文献： 

書式はMLA Styleに従う.（7)枚数：論文はワープロ原稿で，1行はアルファベットの 

小文字で70字，450行以内.（8)原稿はすべて論文審査委員による審査の上採否を決定 

する.共同執筆論文を別として，論文の掲載は毎号1人1篇とする.（9)都合により短 

縮を求めることがある.印刷上の体裁および論文の掲載年度については編集委員に一任 

する.（10)抜刷は20部までを無料で，別に本誌1部を呈上する.（11)原稿は随時受 

付ける.（12)なお，詳細は別に定める.

編集後記本号の掲載論文は2編である.1編は計量文体論に閨する論文である.作 

品のauthorshipを統計的な手法で分析しているが，著者はこのようなテーマに焦点を絞っ 

て研究を積み重ねていることがうかがえる.
もう一つの論文は，英語学習辞書の用例についての研究である.辞書学の研究者は研 

究が第一で，例えば用例についての研究成果が辞書の用例をより良くすることに役立つ 

とはあまり考えないかもしれない.一方，辞書の執筆者，特に学習辞書の執筆者は学習 

者にとって良い用例を提示することを最重要課題の一つと考える.この論文で指摘され 

ているように，執睾者は用例についてdecoding用かencoding用か，文か句か，用例の 

長短•難易度などを常に判断しなければならない.この論文は良い用例の基準を明確化 

しようとしている点で，執筆者が参考にするべきものがある.

論文審査委員

赤須 薰 

岩崎春雄 

浦田和幸 

増田秀夫 

宮井捷ニ 

山田 茂

土肥一夫 

馬場 彰 

斎藤弘子 

清水あつ子 

投野由紀夫

(2019年5月1日 S. M.)






