Creativity & Television Drama: a t-score and MI Value Cut-offs

Analysis of Pattern-forming Creativity in House M.D.

Abstract

Carter (2004) theorizes creativity in everyday common talk into two
main categories: pattern-reforming and pattern-forming. This paper
extends the discussion on pattern-forming creativity appeared in
popular TV drama House M.D., with an attempt to demonstrate how
statistical devices such as t-score and M1 value may be used to
facilitate the extraction of this type of linguistic creativity. The
extraction is facilitated by 2-word concgrams, mutual information
(MI) and t-score, which are generated from the TV drama’s dialogue
corpus. The t-scores and M1 values of 2-word concgrams from a
total of 67 episodes are analysed through a quantitative approach. It
is found that z-score and MI value of 2-word concgrams can be used
to locate pattern-forming creativity, and their cut-offs can effectively
double the percentage yield of pattern-forming creativity. This paper
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proposes several ways to improve efficiency in the extraction of
pattern-forming creativity and provides statistical evidence for the

relationship between pattern-forming creativity and Ml and t-score.

Keywords: creativity; House M.D., TV drama; pattern-forming;

mutual information; ¢-score;

1. Introduction

While linguistic creativity studies have been made simpler by the
advances in computational power, the corpus research in linguistic
creativity in general is not without hurdles. For corpus-driven
investigation, in which “corpora are used as sources of empirical
data (linguistic, socio-cultural, textual) against which intuitions
about creativity are tested or preliminary findings from smaller data
sets are validated” (Vo & Carter, 2010, p. 310), the challenge is even
greater. Vo and Carter (2010, p. 310) list two main difficulties in

pursuing corpus-driven investigations. The first is the limitations of



computer software development, making “the identification and
systematic extraction of linguistic creativity in both spoken and
written corpora ... the can of worm in the corpus linguistics —
creativity nexus.” The second is the amount of manual work and the
“hit-or-miss nature” of the searches, which have proven to be too
“laborious, time-consuming and not always sufficiently reliable”
(Vo & Carter, 2010, p. 310). Therefore, efficiency of extraction is a
major concern for researchers of linguistic creativity.

One of the ways to improve efficiency of extraction of
linguistic creativity is to utilise statistical devices and cut-offs on the
data. Some statistics such as t-score and M1 value have been widely
adopted in corpus linguistics to assist researchers locate meaningful
words and phrases, particularly in the study of collocations
(Hunston, 2002; McEnery, Xiao, & Tono, 2006). Their respective
cut-offs for t-score and Ml values at 2.00 and 3.00 are often used to
discriminate between collocates which are “linguistically
interesting” and otherwise (Church & Hanks, 1990, p. 24;
Barnbrook, 1996). However, the aforementioned statistics and cut-
offs are not without disputes. Stubbs (1995, p. 9) has warned that the

term “linguistically interesting” is “admittedly undefined” and that



the cut-off values are based purely on “empirical analyses” and have
“no strong theoretical reason” for making such selection. Cheng,
Greaves and Warren (2006) have looked at the effectiveness of t-
score, MI value and the retainability of the collocates using their
respective cut-offs at 2.00 and 3.00. They conclude that, in a one-
million-word sample of the Hong Kong Corpus of Spoken English
(HKCSE), they are “reluctant to fully endorse the t-score and M|
value” (Cheng, Greaves, & Warren, 2006, p. 14), as their respective
cut-offs at 2.00 and 3.00 are ineffective in terms of retaining key
collocates. A pair of custom cut-offs for t-score and Ml value
calculated from a dataset is likely be more desirable. Based on this
notion, this paper proposes a time-saving method in achieving a
balance between efficiency of extraction and collocate retention of
pattern-forming creativity.

Carter (2004) hypothesizes two types of linguistic creativity
in everyday common talk: pattern-reforming creativity and pattern-
forming creativity. The former involves breaking patterns (such as a
student commenting about a website ‘I came, I saw, I logged off,’
instead of ‘I came, I saw, I conquered,’) while the latter involves

repetition (such as Tony Blair saying ‘Education, education,



education.’) (Carter, 2016). The latter is prone to collocation
because of its repetitive property, and so will likely be reflected by
large t-score and M1 value. Using the 2-word concgrams, t-scores
and M1 values generated from a corpus, we can formulate custom
cut-offs for the statistics which govern the appearances of pattern-
forming creativity. Corpus software ConcGram v1.0 is used to
compute the 2-word concgrams, t-scores and M1 values, while the
data corpus is constructed using the fan scripts of television drama
House M.D. This data corpus, the House M.D. Corpus (HMDC), is a
key resource for several other investigations of linguistic creativity
[name deleted to maintain the integrity of the review process].

In the next section, | will first explain the choice of using fan
scripts of House M.D. as data sources. | will then describe the steps
involved in creating a corpus using the fan scripts, before defining
the types of pattern-forming creativity which will be studied. Further
preparation for the quantitative analysis of this study involves three
data manipulating steps: 1) the calculation of internal span, 2) the
manual extraction of pattern-forming creativity, and 3) the

calculation of M1 value cut-off and t-score cut-off.



2. Data and Methodology

2.1 House M.D. as Data Source

House M.D.is an American television medical ‘dramedy’ stretching
eight seasons with a total of 177 episodes aired on the FOX Network
from 16" November 2004 (ABC Medianet, 2004) to 21t May 2012
(TV By The Numbers, 2012). The series is based on the premise
(which is also the title of the pilot), “Everybody lies” (Werts, 2009),
a motto inscribed deep in the mind of Dr. Gregory House (Hugh
Laurie), the main character who is inspired by Sir Arthur Conan

Doyle’s renowned fictional detective Sherlock Holmes (Slate, 2006).

House M.D. is selected for a number of strong reasons.
Firstly, it is written with creativity and language quality very much
worth exploring and exploiting (Olson, 2010; Richardson, 2010).
Secondly, it is a popular television program which has set 3
Guinness World Records (namely the world’s most popular TV
show, the world’s most watched man on television and the world's
highest-paid TV actor in a drama series) (Guinness World Record
News, 2012), as well as winning 2 Golden Globes, 49 awards and

112 nominations. Bignell and Lacey (2005, p. 6) argue that “it is



television’s very familiarity, and its conventional focus upon the
familiar, the present time and the everyday, that opens up alternative
formal and stylistic possibilities.” Bednarek (2010) echoes that
popularity of television and programmes alone is worthy of study
due to its significant impact on our daily lives and societies. These
world records and arguments make House M.D. a worthy candidate
for this study. Thirdly, the main character Dr. Gregory House has
been the inspiration for many publications from medical science
(Sanders, 2009; Holtz, 2006; 2011), medical humanities (Goodier &
Arrington, 2007), philosophy (Jacoby & Irwin, 2008), psychology
(Clyman, 2009; Jamieson, 2011; Cascio & Martin, 2011;
Whitbourne, 2012; Li & Csikszentmihalyi, 2014) and media studies
(Jackman & Laurie, 2010; Holtz, 2011; Hockley & Gardner, 2011),
thereby playing a critical role in the construction of popular memory
(Bignell & Lacey, 2005) and in academia. A linguistic study of
House’s creativity will bridge the existing work on House from the
aforementioned disciplines. Lastly, House M.D. is a unique creative
instance in the modern television history of medical dramedy (Li &
Csikszentmihalyi, 2014). It is built around one single central

character, providing longitudinality in the creativeness of its



repertoire and subsequently, an opportunity for the studies of
creative language use to expand beyond the written form and into

the scripted spoken counterpart.

2.2 Creating the HMDC

HMDC uses fan scripts — the actual transcripts from television
produced by multiple ‘fans’ (Bednarek, 2010) — as the input data.
The construction of the HMDC involves three major steps. Step one
is the data collection of House M.D. fan scripts of every episode
from the internet (therefore not the original screenwriters’ scripts).
While fan scripts are not 100% accurate, they are selected for a
number of reasons. Firstly, the finalised original scripts are
inaccessible to the public. Secondly, as Bednarek (2010, p. 70)
points out, fan scripts are “much more accurate than subtitles (which
could be automatically extracted as alternative data source), with a
much greater number of and more significant mistakes in the
subtitles than in the transcripts.” Lastly, “[m]anual transcription by
the researcher may in fact result in similar inaccuracies as are

present in the fan transcripts (e.g. typos), and simply is not feasible



for a large-scale corpus analysis” (Bednarek, 2010, p. 70). Since the
House M.D. fan scripts used in this study are available online and
have been ‘peer reviewed’ by other their readers — in which
corrections are continuously suggested and made by the fan script
readers (clinic_duty, 2007) — | have decided to adapt the fan scripts
and improve their accuracies. Step two is the removal of all non-
dialogue elements such as fade-ins, scene headings, action
sequences, scene transitions, mood brackets, parentheticals,
commercial tags and character name tags. Once the non-dialogue
elements are removed, the ‘pure’ dialogues are stored as txt-format
in 177 individual files (one file per episode) to form a raw,
unscripted and unannotated version of HMDC. Step three is to
improve accuracy of the transcribed dialogues in the HMDC. Every
line has been manually checked against the actual lines performed
by the actors in the television series after watching all episodes at
least eight times. Further spell checks are performed repeatedly
throughout four years of this study whenever possible and necessary.
This longitudinal effort has helped to reduce the corpus impurities
and improve accuracy of future calculations. The result is a 927,922-

word cleaned HMDC.



2.3 Defining Pattern-Forming Creativity

Pattern-forming creativity is closely related to verbal repetition in
conversations (Carter, 2016). According to Tannen ([1989] 2007, p.
101), verbal repetition is “a resource by which conversationalists
together create a discourse, a relationship, and a world. It is the
central linguistic meaning-making strategy, a limitless resource for
individual creativity and interpersonal involvement.” In film or in a
TV drama such as House M.D., the consistent use of verbal
repetition by a character is a character trait — also known as a motif,
which is central to the viewers’ familiarization and identification of
characters (Bordwell & Thompson, [1990] 2008).

Pattern-forming creativity occurs in co-constructed as well as
non-co-constructed, self-repeated forms. The former “is more likely
to grow out of dialogic interaction” and the latter “can occur in
monologues and in the context of a transmission of information”
(Carter, 2004, p. 139). Concurrently, pattern-forming creativity can
also be in the form of synchronic repetition: “repeating one’s own or

another’s words within a discourse”, or diachronic repetition:
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“repeating words from a discourse distant in time.” (Tannen, [1989]
2007, p. 102). Therefore, a total of four combinations of pattern-
reforming creativity is studied: non-co-constructed, self-repetition
(synchronic), non-co-constructed, self-repetition (diachronic), co-
constructed repetition (synchronic) and co-constructed repetition
(diachronic).

Due to the episodic design of television series, the
connection between one instance of pattern-forming creativity and
another within a certain span of words in the same episode will be
strong. However, this kind of repetitive process rarely crosses from
one episode to the next; in other words, there is negligible
connection between one instance in one episode and another
instance in a different episode. Therefore, in order to avoid the
inclusion of pattern-forming creativity across episodes, the
extraction of pattern-forming creativity must be performed on a per-
episode basis. In the extraction of pattern-forming creativity,
ConcGram v1.0 is selected for its capability to find all permutations
of word co-occurrences within certain span (Greaves, 2009). An

alternative program to ConcGram v1.0 is WordSmith Tools 6.0’s
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WSConcgram, but ConcGram v1.0 is chosen for its superiority in

processing speed.

2.4 Calculating internal span

Internal span is one of the key components required by ConcGram
v1.0 in the creation of a 2-word concgram list and t-score / Ml value
lists for the extraction of pattern-forming creativity. By the
definition given in the Concgram Manual, setting an internal span of
2 refers to the display of all concgram permutations up to two
intervening words (i.e. AB, A*B and A**B) (Greaves, 2009). While
selecting the maximum possible internal span allowed by the
software (max = 10) does provide a wider possible coverage of
pattern-forming creativity, it will also lower the percentage of
creativity hit rate due to the increase in non-creativity-bearing
concgrams, which will eventually lead to the waste of time in the
process of pattern-forming creativity extraction. Therefore, in order
to achieve a balance between creativity hit rate and time efficiency,
there is a need to find the optimal word span for the computation of

concgrams. The approach is to calculate the required internal span
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based on an overall mean value of the averages of words per

sentence, or sentence span, in every episode of the TV series.

Table 1: A simplified table of average number of words per sentence

by episode
Average words Average words
Episode per sentence Episode per sentence
101 7.8 501 7
102 7.6 502 6.8
103 7.3 503 6.8
415 6 821 6.7
416 5.9 822 7.4
Std. Dev. 0.61654754 Mean 6.893103448

Table 1 shows the average number of words per sentence from

episode 1 of season 1 to episode 22 of season 8 in HMDC, each one

of them obtained using Microsoft Word’s Word Count function. The

last row of the table shows the mean of all averages of 6.893 words

per sentence and the standard deviation of 0.617. Taking one

standard deviation above mean and a sentence span of 7.507 (=

6.893 + 0.617) is obtained. At this point, taking both the ceiling

and floor of this value may be reasonable as 7.507 lies between 7

and 8, but because a difference of 1 in sentence span will result in a
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difference of around a hundred instances of concgram, as shown in

an example in Figure 1,

E # ConcGram - [101.tx4]
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Figure 1: Difference in the number of concgrams with internal
span 5 (left) vs 6 (right)

taking the floor of 7.507 (= 7) should provide adequate coverage for
sentences of average word length while maintaining sufficient
balance between creativity hit rate and time required for the
extraction of pattern-forming creativity. Since internal span is the
“intervening words between the centre word and the outer co-
occurring word in a concgram” (Greaves, 2009, p. 35), a sentence
span of 7 will equate to an internal span of 5 (= sentence span —
centre word — outer co-occurring word), hence the choice of internal
span for the computation of concgrams. Since statistical devices

available in ConcGram v1.0 such as t-score and Ml are only
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available with 2-word concgram, only 2-word concgram lists are
generated using internal span = 5. The result is a t-score/MI value

list for 2-word congrams, which can be sorted according to needs.

2.5 Manual extraction of pattern-forming creativity

The extraction of pattern-forming creativity is facilitated by the t-
score/MI value list for 2-word concgrams. The list generated by
ConcGram v1.0 from each episode is first exported as an Excel
spreadsheet and sorted by M1 / t-score value as shown in Figure 2.
Each concgram and their instances are then manually checked
against their original video source, dialogues and context for the
presence or absence of pattern-forming creativity. Results are then
recorded under column ‘Reason?’ and marked under column
‘Creative?’ as ‘Y’ for yes if they are present and ‘N’ for no if there

are absent.
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Cncgrml Cncgrm2 No.of ins % t-score  MI Creative? Reason? 1st instance! ~ | Concordanc]

craziet seeking 2 023753 1.411093 8.824163 N Non-co-constructad, self -repetition
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too gels 2 023753 1403203 7.016308 N Non-co-constructed, self-repetition

too pounded 2 023753 1403203 7.016308 N Non-co-constructed, self-repetition
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Figure 2: 2-word concgram on Excel spreadsheet, sorted by
MI, highlighting pattern-forming creativity

Table 2 shows how descriptions of pattern-forming creativity
under column ‘Reason?’ are categorized. The descriptions fall into
two main categories: absent/undetected and present. If instances of a
concgram indicate presence of pattern-forming creativity, they are
classified into “Non-co-constructed, self-repetition” — for pattern-
forming creative instances of a concgram showing repetitions
produced by one speaker, and ‘Co-constructed repetition’ — for
pattern-forming creative instances of a concgram showing

repetitions produced by two or more speakers. These two categories
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are then further supplemented by °...in the same scene / synchronic

repetition’ or ‘...across scenes / diachronic repetition’ to represent

the complete scenarios (Tannen, [1989] 2007, p. 102). Otherwise, if

instances of a concgram indicate absence of pattern-forming

creativity or that such creativity has not been detected, an additional

description type ‘Non-Co-constructed’ may apply to the four

aforementioned.

Table 2: Combinations of ‘Reasons’ for pattern-forming

creativity
Presence / Type Repetition in scene(s)
absence of ) ...in the ...across
pattern-forming same scenes /
creativity scene / diachronic
synchronic | repetition
repetition
Absent/undetected | Non-co- v N.A. N.A.
constructed
Present or Non-co- NA. |V v
absent/undetected | constructed,
self-
repetition
Co- NA. |V v
constructed
repetition

The following examples demonstrate how each scenario is

categorized. The concgrams recognised by the software are

underlined.
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1 Babbled like a baby. Present deterioration of mental status.

See that? They all assume | 'm a patient

1 minutes later and she did just fine. The altered mental status is

intermittent, just like the verbal

Pattern-forming creativity is absent/undetected. Instances of
concgram do not show any signs of self-repetition or co-construction
with no direct reference to the same idea. “Non-co-constructed’ is

displayed.

1 you ever seen a worm under an x-ray, a regular old no

contrast 100-year-old technology x-ray? They

2 an x-ray, a regular old no contrast 100-year-old

technology x-ray? They light up like shotgun

Pattern-forming creativity is absent/undetected. Instances of
concgram show a non-constructed, repetition use by one single
speaker in the same scene. ‘Non-co-constructed, self-repetition in

the same scene’ is displayed.
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1 ca n't trust people. She probably knew she was allergic to

gadolinium, figured it was an easy way to get

2 It 'l just be another minute. She 's having an allergic

reaction to gadolinium. She 'll be dead in two

Pattern-forming creativity is absent/undetected. Instances of
concgram show a non-constructed, repetition use by one single
speaker in two separate scenes regarding the same idea. ‘Non-Co-

constructed, self-repetition across scenes’ is displayed.

1 the inflammation. The more often this happens...

What? “The more often this happens...”\What??

2 this happens... What? “The more often this

happens...”What?? Forget it. If you do n't trust

Pattern-forming creativity is absent/undetected. Instances of
concgram show a co-constructed repetition by 2 or more speakers in
the same scenes regarding the same idea. ‘Co-constructed repetition,
repetition in the same scene’ is displayed.
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1  Because you guys were right. He did n't have two conditions

at the exact same time. First, he got a cough.

2 Tell the family House 's theory? Two odd conditions

striking completely coincidentally at the exact

Pattern-forming creativity is absent/undetected. Instances of
concgram show a co-constructed repetition by 2 or more speakers in
two separate scenes regarding the same idea. ‘Co-constructed

repetition, repetition across scenes’ is displayed.

1 of the medicine, too. She probably weighed that danger

against the danger of not breathing. Oxygen is so

2 She probably weighed that danger against the danger of

not breathing. Oxygen is so important during

Pattern-forming creativity is present. Instances of concgram
show a non-constructed, repetition use by one single speaker in the
same scene. ‘Non-co-constructed, self-repetition in the same scene’
is displayed.
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1 'scave. Car'sclean. Did you just see a blond guy with a

pretentious accent? Can't see an

2 episodes and a heart attack. Do you see a blond guy who

still has peach fuzz standing up there?

Pattern-forming creativity is present. Instances of concgram
show a non-constructed, repetition use by one single speaker in two
separate scenes regarding the same idea. ‘Non-co-constructed, self-

repetition across scenes’ is displayed.

1 country doctor. Brain tumors at her age are highly

unlikely. She's 29. Whatever she 's got is

2 unlikely. She 's 29. Whatever she 's got is highly unlikely.

Protein markers for the three most

Pattern-forming creativity is present. Instances of concgram
show a co-constructed repetition by 2 or more speakers in the same
scenes regarding the same idea. ‘Co-constructed repetition,
repetition in the same scene’ is displayed.
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1 you to do your job. Well, like the philosopher Jagger once

said, “You ca n't always get what you want.”

2 Oh, I looked into that philosopher you quoted, Jagger, and

you 're right, “You ca n't always get what

Pattern-forming creativity is present. Instances of concgram
show a co-constructed repetition by 2 or more speakers in two
separate scenes regarding the same idea. ‘Co-constructed repetition,

repetition across scenes’ is displayed.

2.6 Calculating Ml value cut-off and t-score cut-off

As the 2-word concgram lists contain instances of non-pattern-
forming creativity, ideally it is best to perform manual search and
extraction of pattern-forming creativity from each 2-word concgram
in every list generated for every single episode; however, taking
Season 1 Episode 1 as example, if every episode generates at least

395 concgrams then there will be 395 x 177 episodes = 69,915
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congrams and a minimum of 69,915 x 2 = 139,830 instances to be
manually checked. Time-wise, it is highly impractical. It is thus
necessary to determine a reasonable cut-off value which reduces the
total number of concgrams to the minimum, maximises the hit rate
of pattern-forming creativity and saves time on manual checking. As
mentioned previously, ConcGram v1.0 uses a default MI cut-off
value at 3.000000 and t-score cut-off value at 2.000000. However,
celebrated these values are, whether empirical or theoretical, using
these default cut-off values may not provide the optimal threshold
that meets the specificity of HMDC. Therefore, it is preferable to
establish a custom M1 cut-off and t-score cut-off from the data
instead.

An approach of small sample’s averages is used. First, 2-
word concgram lists of two selected episodes (Season 1 Episode 1
Pilot: Everybody lies for it is the beginning of the show, Season 4
Episode 11 Frozen for it is near the middle of the entire series and
also the episode with the highest U.S. viewers of the entire series
(Seidman, 2008)) are generated and exported as Excel spreadsheets.
After manual extraction of pattern-forming creativity has been

performed, all extracted concgrams of pattern-forming creativity are
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further manually checked to determine if they are the first instance
to appear in this list. On the 2-word concgram on Excel spreadsheet
as shown in Figure 2, they are marked ‘Y under column “1°
instance?’ with the row highlighted if the instance is the first
appearance and ‘N’ if the instance has appeared earlier on in the list.
This step is performed when it is sorted by MI value and repeated
when sorted by t-score as shown. The final "Y' of the column, that is
the final first appearance of a pattern-forming creativity in a Ml or t-
score sorted concgram list, gives the cut-off value with which the
data is sorted.

Table 3 below shows the cut-offs for MI and t-score with

respect to the selected episodes:

Table 3: Calculation of Ml and t-score cut-offs, with choice of
values highlighted

Season 1 Episode | Season 4 Episode | Cut-off
1 Pilot: Everybody | 11 Frozen average
lies
Number of concgrams | 395 373 N.A.
Total instances 894 861 N.A.
MI value cut-off | 4.740968 2.792806 3.766887 |
t-score cut-off | 1.361327 1.268443 1.314885 |
Number of concgrams | 201 155 N.A.
after cut-offs
Number of concgram | 437 359 N.A.
instance after cut-offs
Percentage of 51.12% 58.30% N.A.
concgram instances
removed after cut-offs
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Taking the average of MI ( = (4.740968 + 2.792806) / 2 ) and t-
score (= (1.361327 + 1.268443) / 2') from the two episodes, the Ml
cut-off of 3.766887 and t-score cut-off of 1.314885 are obtained.
Both the M1 value and t-score cut offs are used simultaneously as
filtering criteria of the 2-word concgrams as suggested by Stubbs
(1995). Using such averages as cut-offs is by no mean perfect, as
some instances of pattern-forming creativity would be excluded. A
more accurate cut-off can be calculated if more episodes are
considered. However, it is worth noting that cut-offs are designed to
maximise hit-rates within a minimal amount of time, not designed to
ensure 100 percent selection of instances. As Stubbs (1995, p. 13)

points out that,

“The important thing is that we have a replicable procedure for
filtering out cases which might be entirely due to chance. The cases
which survive the filters provide a set of words, based on solid

1

quantitative evidence, for further human interpretation.’

Given that the two cut-offs trim more than 50 percent of the non-
creative-bearing concgrams while retaining most of those creative-

bearing ones, this cut-off calculation and the MI and t-score cut-offs
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produced are therefore adopted. The analysis of these cut-offs in
relation to pattern-forming creativity is carried out in the next

section.

3. Cut-off Analysis

3.1 Introduction

According to McEnery, Xiao and Tono (2006, pp. 56-57) quoting
Hunston (2002), an M1 value greater or equals to 3 can be
considered “as evidence that two items are collocates”, while a t-
score greater or equal to 2 is “normally considered to be statistically
significant”. However, despite the fact that pattern-forming
creativity falls under the consideration of collocations and statistical
significance, the M1 and t-score cut-offs produced in the above
section have evidently shown that the MI and t-score cut-offs may
not be the best options (Cheng, Greaves, & Warren, 2006). In order
to provide a clearer and more detailed picture as to how pattern-

forming creativity may be governed by MI and t-score, a cut-off
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analysis is carried out in the hope to fill some of the niche of the Ml
and t-score cut-offs by-default which Stubbs (1995) has criticised.
With the aforementioned aim, three Excel sheets with an
extension of the table similar to Table 3 are created for this analysis:
Excel sheet ‘every 10 episodes’, ‘every 5 episodes’, and ‘every 3
episodes’. These Excel sheets include statistical results from the
extraction of pattern-forming creativity performed on concgram lists
from the episodes selected specified in the name of the sheets, i.e.
Excel sheet ‘every 10 episodes’ selects roughly one episode from
every ten episodes, and so on. The extended version of Table 3
includes more statistical requirements as shown in Table 4. Some of
the most important additions include the percentage of concgrams
and of concgram instances removed after cut-offs are applied (which
is 100 percent minus the ratio of the number of concgrams/concgram
instances after cut-offs to the number of concgrams/concgram
instances before cut-offs), averages and percentages of the lower,
median and upper bound ( and hence maximum range governed by
one standard deviation from the lower and upper limit) of Ml and t-
score from the first appearances of pattern-forming creativity in each

episode, their corresponding averages and their standard deviations
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as well as the numbers of pattern-forming creativity yielded from the
number of concgrams before and after M1 and t-score cut-offs are

applied.

28



Table 4: Extended version of table for cut-off analysis

Standard |% of |Max

Averages Deviations |sd Range

Episode number

Number in Season

Number of concgrams before cut-offs

Number of concgrams after cut-offs

Percentage of concgrams removed after cut-offs

Number of concgram instances before cut-offs

Number of concgram instances after cut-offs

Percentage of concgram instances removed after
cut-offs

MI of first instance of pattern-forming creativity
first appearance

M1 of median instance of pattern-forming
creativity first appearance

MI of last instance of pattern-forming creativity

first aiiearance

t-score of first instance of pattern-forming
creativity first appearance

t-score of median instance of pattern-forming
creativity first appearance

t-score of last instance of pattern-forming
creativity first appearance

Number of pattern-forming creativity first
appearance in Ml

Number of pattern-forming creativity first
appearance in t-score

Percentage of pattern-forming creativity yielded
from average number of concgrams before cut-
offs

Percentage of pattern-forming creativity yielded
from average number of concgrams after cut-
offs
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3.2 ‘Every 10 episodes’ Analysis

Averages | Standard Deviations | % of sd | Max Range
Episode number 1] 1 2] 3 ] 5 [ 81] 9] 100 m FEn) 3 122] 155 Teg] 7
Season7
Seasons :
Season2 Season3 [Season3 season s Seasons [season Episode [Season7 [Seasond [seasons
. Sesson ) |Seasonl |oisode: [Sooion? |eoicode o |Episoder [oeon| Episode 3 |P15°9€ ¥epicode  [episode |°52%°"7 |12vou  |Episode  |Episode 11|Episode 22
Number in Season Episode [Episode 22 | PUOCT Iepisode | 720087 FECE | pisode Pt s o2 episode 01 * S i
11 Detox - \Honeymaon |z, oow |2 PO jugos|Training |7 Y9 Evens (7% lpores  |Remorse [V WM |gemember |on Fout  |oies
o This
Number of concgrams before cut-offs [ 395| 513] 265] 21 253] 322] 377 a5 373 361 279) 285 290) 21 28] 266) ER 272 3088888889 6224136027 20.15%]-
Number of concgrams after cut-offs [ 201] 32 122] o7 19| 167] 195 298| 155 167 151 120] 135 102] 113] 123 191] 151 151.0555556) 3838576976 25.41%)-
Percentage of concgrams removed after cut-offs 562% 5372%|  5305% S345%|  Sagsw| s  5376%

Number of concgram instances before cut-offs

Number of concgram instances after cut-offs |

Percentage of concgram instances removed after cut-offs |

Ml.otti=t instance of patiem:forming creathiy first 8910803| 7.73245| 7.626013| 5.119806| 6375329 9.110979| 7.843921| 8.965784| 8922089 6.992466| 7.785007| 7.6%0871| 7.314646| 7.276124| 8769562| 8622357 7.606405| 7.345405|  7.778894278| 1.025301239| 13.18%| 8.80419552
MI of median instance of pantern-forming creativity first | ¢ 00000 4gosss|  6.626013| s5.110806| s.889002| 7.064463| 6343021 5.643856| 6.6206075| 6.407504| 7.201035| 6520046 sso0e00| 659s0s3| 7.477081| e537308s| 6210088 6180221| 6. o. 10.66%|-
Mtoflastinsmncs of paneHrToNmIng CIEstviy it 4740968| 403201 5818658 5119806 3.94237| 4.365091| 4.843921( 3.965784| 3.899721| 5085576\ 4464069| 3.83289| 4577681 4790698| 4769562 5.037394| 4606405 417548 4. o. 11.32%)| 4.04175386|
appearance
t-score of frst instance of pantern-forming Creativity irst | ) 3o70g9| 1 go0a73| 1407055\ 1373541| 1707014| 2445087 198250| 2214602 2225005\ 2180752 1653574| 1407360| 1703037 1403265| 1eesss| 172033 2783078 2424386  1.908749778] 042870918 22.46%)| 2.3374589|
"5‘:’e of median instance of pattern-forming reativity |y yopp6:| 1394764\ 1399895 1373541 1390364| 1405063 14026725 1397243| 1406925\ 1397554| 1407m06| 1398s1e| 1390524| 139se1s| 1407732 1407036 1405142 1395734 1399021417 0.008454689|  0.60%|-

irst appearance
t-score of last instance of pattern-forming Creativity first | 61307) 1330415|  1363119| 1373541 1322223| 1325587| 1374203| 1325118| 1366100 1372565| 1351739 131497 135499| 1363119 1380188| 137115| 1356157 1335048 1353589789 0.019208517|  1.42%)| 1.33438127|
appearance
ml:mber of pattern-forming creativity first appearance in 5 < 3 q y - | i i P 4] % 5 5 8 10 1 s| oz 6. 64.26%|-
Number of pattern-forming creativity first appearance in 2 = g i J 5| i @ = 5 73 7 3 5 8 1 1 s o 78] 3 64.26%|-
t-score
Percentage of pattern-forming creativity yielded from 7.34% 219% 188%|  oe1x| 270%|  s70%|  s7am| s sw|  s22%|  2.40%] 266% 246%  103% 226% 3.23% 3.76% 3.32% 221% 3.17%|- - -
average number of concgrams before cut-offs
Percemage ot patten foming aeastvity weloed from 1083%|  530%) ssom|  1osx|  avom|  7asw|  7asx| eowx|  7zam|  s3ew|  eoa|  ses|  220% s90%|  soen|  sasm| 576 397% 6.47%|- - -
average number of concgrams after cut-offs

Figure 3. Excel sheet ‘every 10 episodes’



For the sampling of episodes, the spread and the inclusion of
the cut-off-generating episodes are the only concerns. For example,
Figure 3 shows an Excel sheet ‘every 10 episodes’ with Table 4,
including episode number 1, 11, 22, 33, 44, 55, 66, 77, 81, 89, 100,
111,122, 133, 144, 155, 166 and 177, a total of 18 episodes, with
episode number 1 and 81 being the two episodes used to calculate
the MI cut-off (3.766887) and t-score cut-off (1.314885), hence
blue-highlighted cells. Using the above selection criteria and cut-
offs, it can be seen that a level of consistency has been achieved.
First, after cut-offs are applied, the percentage of concgrams and of
concgram instances removed in every episode are consistently above
42 percent and 44 percent respectively, giving an overall average of
51.10 percent and 52.91 percent. A huge narrowing of standard
deviation in the number of concgrams and concgram instances after
cut-offs is also observed, converging from 62.24 to 38.39 and
150.12 to 86.27 respectively. Percentage of pattern-forming
creativity yielded from the number of concgrams after cut-offs in
each episode has mostly doubled when compared to the percentage
yield before cut-offs, helping an overall increase of yield from 3.17

percent to 6.47 percent in the sample. Such numbers support that the
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use of M1 and t-score cut-offs have effectively increased the density
of pattern-forming creativity in the concgram lists.

The sample also produced interesting results in the first
instance of pattern-forming creative concgram analysis. First,
standard deviations of MI and t-score of the first instance, median
instance and last instance of pattern-forming creativity first
appearance are not far off from their respective means. The standard
deviations of M1 of the first instance, median instance and last
instance range are 1.025, 0.516 and 0.670 respectively, which
correspond to 13.18 percent, 11.32 percent and 10.66 percent of
their numerical averages. These standard deviations are around 1.0
in numerical values and around 10 percent, which are not low but
are close to one another enough to provide a reasonable range (4.042
— 8.804) at a distance of one standard deviation (lower limit = 4.558
- 0.516, upper limit = 7.779 + 1.025). Whereas the standard
deviations of t-score of the first instance, median instance and last
instance range are 0.429, 0.008 and 0.019 respectively, which
correspond to 22.46 percent, 0.60 percent and 1.42 percent of their
numerical averages. While the first of the three standard deviations

of t-score offers a larger percentage difference like that of MI’s, it is
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worth noting that the MI cut-off (3.766887) and t-score cut-off
(1.314885) have in fact helped produce tighter lower limits, which
otherwise could have been wider than they are presented here.
Having presented that, the standard deviations of the t-score of the
median instance and last instance are of considerably low in
numerical values and percentages. In summary, considering this
sample alone, t-score’s maximum range (1.334 — 2.337) would give
a more accurate lower limit (= 1.354 - 0.019 = 1.334) and median (=
1.399 £ 0.008) but a larger upper limit (= 1.909 + 0.429 = 2.337)
than MI’s maximum range, whereas MI’s maximum range is more
consistent across all three standard deviations. A synergy of both Ml
and t-score maximum ranges can further increase the hit rate of
concgrams of pattern-forming creativity. Lastly, with an improved
yield of the overall pattern-forming creative concgrams from 3.17
percent to 6.47 percent, the cut-offs have not only doubled the
effectiveness but also halved the time required to process every
single concgram of every episode. Even though the hit-rate of
creativity-bearing concgrams is still low, a synergetic application of
both MI and t-score maximum ranges can be used to narrow the

search and increase efficiency even further.
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Figure 4: Excel sheet 'every 10 episodes’ (left), ‘every 5 episodes' (middle) and 'every 3 episodes' (right)

g % of sd | Max Range gt % of sd | Max Range g % of sd | Max Range
pisode number
Number in Season
Number of concgrams before cut-offs 308. 62.24136027| 20.15%|- 300 61.65102177| 20.55%|- 305.1641791 56. 18.42%|-
Number of gl after cut-offs 151 38.38576976| 25.41%|- 147.4117647 35.65671142| 24.19%|- 147.5223881 31.89345815| 21.62%|-
Percentage of concgrams removed after cut-offs 51.10% - - 50.86%|- - - 51.66%|- - -

Mi of first instance of pattern-forming creativity first

ber of concgram instances before cut-offs 706. 150.1204418| 21.24%|- 698.7647059 153.7392635| 22.00%|- 709.8358209 142.4741972| 20.07%|-
Number of gram instances after cut-offs 332 86.27333444| 25.92%|- 327 84, 25.96%|- 329.2537313 78.62422005| 23.88%|-
Percentage of concgram instances removed after cut-offs 52.91% - - 53.20%|- - - 53.62%|- - -

appearance

t-score of first instance of pattern-forming creativity first

e 7.778894278 1.025301230| 13.18%| 8.80419552 £.003797029 0.883218713| 11.03%| 8.887015743 7.94029397 0.964480867| 12.15%| 8.904774837
MI of median instance of pattern-formi tivity first
of medianinstancs of pAter: forming crEativity fles 6 0.6 10.66%|- 6.3911375, 0.625528402| 9.79%|- 6.43360206 0.744294178| 11.57%|-
appearance
Mi of last instance of pattern-forming creati first
! P Ingareativifl 4557550205 0.515796343| 11.32%| 4.04175386 4.627301412 o 13.48%) 4. 3 4632179433 0.701959286| 15.15%| 3.930220146

appearance

Number of pattern-forming creativity first appearance in

Sppeatancs 1.908749778 0.42870918| 22.46%| 2.33745896) 1.938404853 0.510772954| 26.35%| 2.449177807 1.884616104 0.422046 22.39%| 2.306662104|
t-score of median instance of pattern-forming creativi
5 Ly g R4 1.399021417 0.008454689(  0.60%|- 1.400552632 0.007116325| 0.51%|- 1 0. 2.30%|-
first appearance
t-score of last instance of pattern-forming creativity first
1 0. 7| 1.42%| 1.33438127 1.356474235 0.02198423|  1.62%| 1.334490005 1.361239821 0.043962209| 3.23%| 1.317277612|

|average number of concgrams after cut-offs

I 9.777777778| 6.283082379| 64.26%|- 9.294117647| 5.231196698| 56.29%|- 8.373134328 4.588641513| 54.80%|-
ber of pattern-forming creativity first appearance in t-

o 9.777777778, 6.283082379| 64.26%|- 9.294117647| 5.231196698| 56.29%|- 8.373134328 4.588641513| 54.80%|-
P t: f pattern-formi tivity yielded fi

ercentage of pattern-forming creativity yielded from S I I il I ) e 3 i
average number of concgrams before cut-offs

P t: f pattern-formi tivity yiel fi

ercentage of pattern-forming creativity yielded from 6.47% | | 6.30%|- ] ] s.68%|- 3 A




3.2 ‘Every 10, 5, 3 episodes’ Analysis

Figure 4 shows a screen capture of the final four columns of the
Excel sheets ‘every 10 episodes’ (left), ‘every 5 episodes’ (middle)
and ‘every 3 episodes’ (right). Excel sheet ‘every 10 episodes’,
‘every 5 episodes’ and ‘every 3 episodes’ consists of 18, 34 and 67
episodes respectively. When comparing all three Excel sheets side-

by-side, trends become more apparent.

Firstly, the percentage of concgrams and of concgrams
instances removed after cut-offs remain relatively constant around
50 percent across all three Excel sheets regardless of the number of
episodes included, which shows that the M1 (3.766887) and t-score
(1.314885) cut-offs are able to provide a consistent level of
trimming despite the fact that each episode produces different
number of concgrams and concgram instances. This provide a good
evidence to support the effectiveness of calculating a custom Ml and
t-score cut-offs from a small sample of a specific data set rather than

using the commonly accepted Ml (= 3.0) and t-score (= 2.0) cut-offs.
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Secondly, M1 of the first, median and last instance of pattern-
forming creativity first appearance also maintained consistency in
numbers and percentages as the number of episodes increased. The
first began with 7.779 in ‘every 10 episodes’ to 8.004 in ‘every 5
episodes’ to 7.940 in ‘every 3 episodes’, all within a range of 0.225.
The respective standard deviations (and percentages in brackets) are
1.025 (13.18 percent), 0.883 (11.03 percent) and 0.964 (12.15
percent), all within a range of 0.142. The median has an average
value that changes from 6.288 in ‘every 10 episodes’ to 6.391 in
‘every 5 episodes’ to 6.434 in ‘every 3 episodes’, spanning a range
of 0.146. The respective standard deviations (and percentages in
brackets) are 0.670 (10.66 percent), 0.626 (9.79 percent) and 0.744
(11.57 percent), spanning a difference of 0.118. The last sees a slight
increase from 4.558 in ‘every 10 episodes’ to 4.627 in ‘every 5
episodes’ to 4.632 in ‘every 3 episodes’, spanning a range of 0.074.
The respective standard deviations (and percentages in brackets) are
0.516 (11.32 percent), 0.624 (13.48 percent) and 0.702 (15.15
percent), spanning a range of 0.186. Maximum range governed by
one standard deviation from the lower and upper limit widens

gradually as the number of episodes accounted for almost
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quadrupled from 18 episodes to 67 episodes, that is from 4.042—
8.804 in ‘every 10 episodes’ to 4.003 — 8.887 in ‘every 5 episodes’
t0 3.930 — 8.905 in ‘every 3 episodes’, representing a widening of
0.112 (= 4.042 - 3.930) at the lower limit and 0.101 (= 8.905 -
8.804) at the upper limit that equates to 0.213 (= 0.112 + 0.101) or
4.28 percent (= (8.905 - 3.930) / 0.213) of the maximum range in
‘every 3 episodes’. This relatively minor widening (<5 percent)
provides evidence that most concgrams of pattern-forming creativity
first appearance in House M.D. could be found within the maximum
range of MI, given that the calculated MI and t-score cut-offs are
used. The maximum range also has about the same percentage of
standard deviations at its lower, median and upper limit, which
shows the stability of MI maximum range.

Thirdly, t-score of the first, median and last instance of
pattern-forming creativity first appearance see a great fluctuation in
numbers and percentages as the number of episodes increased. The
first began with 1.909 in ‘every 10 episodes’ to 1.938 in ‘every 5
episodes’ to 1.885 in ‘every 3 episodes’, all within a range of 0.024.
The respective standard deviations (and percentages in brackets) are

0.429 (22.46 percent), 0.511 (26.35 percent) and 0.422 (22.39
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percent), all within a range of 0.089. The median has an average
value that changes from 1.399 in ‘every 10 episodes’ to 1.401 in
‘every 5 episodes’ to 1.405 in ‘every 3 episodes’, spanning a range
of 0.006. The respective standard deviations (and percentages in
brackets) are 0.008 (0.60 percent), 0.007 (0.51 percent) and 0.032
(2.30 percent), spanning a difference of 0.025. The last sees a slight
increase from 1.354 in ‘every 10 episodes’ to 1.356 in ‘every 5
episodes’ to 1.361 in ‘every 3 episodes’, spanning a range of 0.007.
The respective standard deviations (and percentages in brackets) are
0.019 (1.42 percent), 0.022 (1.62 percent) and 0.044 (3.23 percent),
spanning a range of 0.025. Maximum range governed by one
standard deviation from the lower and upper limit widens gradually
as the number of episodes accounted for almost quadrupled from 18
episodes to 67 episodes, that is from 1.334—2.337 in ‘every 10
episodes’ to 1.334 —2.449 in ‘every 5 episodes’ to 1.317 — 2.307 in
‘every 3 episodes’, representing a widening of 0.017 (= 1.334 -
1.317) at the lower limit and a narrowing of -0.142 (= 2.307 - 2.449)
at the upper limit that equates to -0.125 (= 0.017 - 0.142) or -7.92
percent (= (2.307 - 1.317) / -0.125) of the maximum range in ‘every

3 episodes’. This relatively significant narrowing contributed mainly
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by the narrowing at the upper limit indicates that using t-score to
locate concgrams of pattern-forming creativity first appearance in
House M.D. at the upper end may not be desirable, given the high
percentage of standard deviation and the rather significant
fluctuation at the upper limit (>5 percent). However, using t-score at
the lower end and at the median have statistically shown to be
reliable (<5 percent), given that the calculated MI and t-score cut-
offs are used. Analysis of trends over 3 Excel sheets confirms that a
synergetic application of both Ml and t-score maximum ranges can
be used to narrow the search for congrams of pattern-forming
creativity first appearance and increase efficiency.

Fourthly, standard deviation of various numbers such as
number of concgrams and concgram instances before and after cut-
offs as well as the number of pattern-forming creativity first
appearance (in both M1 and t-score) have seen a general downtrend
from ‘every 10 episodes’ to ‘every 5 episodes’ to ‘every 5 episodes’
to ‘every 3 episodes’ as the total number of episodes considered
increases from 18 to 34 to 67. This implies that the data has become
gradually less dispersed and is likely to continue if all episodes are

considered.
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Lastly, the percentage of pattern-forming creativity yielded
from average number of concgrams before cut-offs and after cut-
offs, which is calculated using the number of patter-forming
creativity first appearance in Ml/t-score divided by number of
concgrams before cut-offs and after cut-offs respectively, saw their
highest at 3.17 percent and 6.47 percent in ‘every 10 episodes’ and
lowest at 2.74 percent and 5.68 percent in ‘every 3 episodes’
respectively. Such slight decrease in percentages is contributed
mainly by the fall of 1.405 ( =9.778 — 8.373) in the numerator, a
relatively significant value compared to the minor decrease in the
large denominators (from 308.889 to 305.164 for number of
concgrams before cut-offs and 151.056 to 147.522 for number of
concgrams after cut-offs). Overall, judging by the percentage of
pattern-forming creativity yielded from average number of
concgrams after cut-offs from each episode in the ‘every 3 episodes’
Excel sheet, only 5 of the 67 episodes managed to reach more than
10 percent. Therefore, even when all episodes are considered, it is
expected that the average yield to remain no higher than 10 percent
using the calculated M1 and t-score cut-offs alone. However, should

maximum range be used in the cut-off process, the number of
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concgrams after cut-offs can be reduced further and possibly

increase the yield of pattern-forming creativity.

4. Conclusion

This paper has proposed and demonstrated several steps to improve
efficiency in the process of identification and extraction of pattern-
forming creativity from fan scripts of television drama House M.D..
It has included a discussion on the calculation of internal span which
helps to limit the number of words included in the concgram search
and consequently the number of concgrams generated. The paper
has extended Carter’s (2004) definition of pattern-forming creativity
to include creative patterns produced in a non-co-constructed, self-
repeated manner and provided examples for each subcategories of
pattern-forming creativity proposed.

The calculation of custom t-score and M1 value cut-offs has
also been discussed and a detail cut-off analysis is presented. After
manual extraction of pattern-forming creativity has been performed

on 67 episodes of House M.D., it is found through the cut-off
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analysis that the use of MI and t-score cut-offs has effectively
doubled the percentage yield of pattern-forming creativity in the
concgram lists. Statistical figures obtained from 3 separate concgram
list analysis consisting of 18, 34 and 67 episodes have been
compared and results have shown consistency in the percentage
yield of pattern-forming creativity through the use of custom t-score
and M1 cut-offs. Analysis has also shown that t-score and Ml
maximum range will likely improve efficiency further while
retaining a reasonable hit rate in the extraction of pattern-forming
creativity when used iteratively.

Above all, it is hope that this paper can draw more researchers’
attention to creativity studies and have provided certain clues to
enhancing automated extraction of pattern-forming creativity in
computational creativity.

While these statistical elements and tools are powerful devices
which will help in the reduction of time cost in the linguistic
creativity extraction, one must acknowledge that none of the
statistical devices are perfect in their design and suitable for all
linguistic situations. Stubbs (1995) points out that, “[a] result may

not reach "significance", as defined by such a test, due to a bias or to
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natural variability in the data: and it is obvious to corpus linguists
that language is highly variable.” The fact that t-score is a more
suitable test for lexical items than it is for grammatical ones (Stubbs,
1995), or that M| tends to suffer from overestimation in extreme
cases of collocations (Gries & Stefanowitsch, 2004), or even the
presumption that association measures (AMs) such as Mutual
Information (MI) and t-score are symmetric / bidirectional in nature
(Gries, 2015), are some examples of the limitations of their
statistical devices and a reflection of English as a highly variable
language. Therefore, in short, the results are as good as the corpus
itself. Any results obtained by these statistical devices are limited to
the dataset of House M.D.. They should not and cannot be compared
to results obtained using another corpus of TV drama or a

combination of several ones.
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