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The purpose of this section is to describe and explain the procedures utilized in my study on the frequency of modals and
semi-modals in the THC and COHA corpora. Enough detail has been supplied to explain how the procedures were carried
out.
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Note the URL to access the COHA corpus. The level of access | needed required the creation of a free acount. Anyone can
apply for, and receive permission to, open an account.

Next, | wanted to collecy frequency data for both modals and semi-modals on a historical basis. For this aspect of the
search to work, the bottom-left box (Sorting and Limits) has to have Frequency highlighted under Sorting, and the
Frequency needs to be set to 10 years. The next graphic shows how to set up these parameters for COHA. Again, this
process can be replicated by anyone wishing to verify my analyses.
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Now let’s examine the result:

MIMNIMLIP

CORPUS OF HISTORICAL AMERICAN ENGLISH
400 MILLION WORDS, 1810-2009 [00WNLOAD ALL 115,000 TEXTS] :

TELVT | SEE CONTEXT: CLICK ON WORD (ALL SECTIONS), NUMBER (ONE SECTION), OR [CONTEXT] (SELECT) [HELP..]

1810 | 1820 | 1830 | 1840 1850 | 1860 1870 | 1880 1890 | 1900 1910 | 1920 | 1930 1940 | 1950 1960 1970 1980
u u u u u u u | u | u u

» | 23945 | 22195 | 24927 | 26438 | 24783 | 22788 | 21954 | 20638 | 18251

The graphic above can’t be seen well, because it is horizontally ruled, so let’s zoom in:
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The key point here is to note that, for each word in the search, the automated results return the frequency of that word for
every 10 years in COHA. For example, in the search for must, the graphic above shows that there were 2198 uses of this
word in 1810, 8589 in 1820, and 15693 in 1830. In fact, given the parameters | entered earlier, COHA returned a
frequency for the word must in every decade from 1810 to 2000. Note that these results are for raw frequency. In order to
ensure more valid comparisons, | delimited my results to words per million, which accounted for the different size of the
virtual corpus in different years.

DISPLAY RAW FREQ (default): The number of tokens in each section of the corpus
[RAWFREQ ¥ | PER/MIL: Tokens per million words; allows better comparison across sections of different sizes. “
RAW FREQ+: Raw frequency + per million
PER/MIL+: Per million + raw frequency
In any case, the coloring of the cells in the results table is a function of the normalized frequency (tokens per million words).

What these figures allowed me to do is to perform some statistical analyses on how the frequencies of must (and the other
modals and semi-modals in my analysis) changed over time.

So now these data can be entered in a program for statistical analysis. | used Stata for this purpose, but I used also eViews
for one of the analyses.

File Edit Data Graphics Statistics User Window Help

FEHS 85 -0 #-H3E 00

_ (R)
/I A B S |
7 S/ A /! A 14.1 Copyright 1985-2015% StataCorp LP
Statistics/Data Analysis StataCorp
4905 Lakeway Driwve
Special Edition College Station, Texas 77845 USA
800-5TATRA-PC http://www.3tata.com
9T9-696—-4600 statafstata.com

979-626-4601 (fax)

Single-user Stata perpetual license:
Serial number: 401406214766
Licensed to: User
Userl

Hotes:
1. Unicode is supported; see help unicode advice.
2. Maximum number of variables is set to 50007 see help sSet_maxvar.
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Excel Read - Step 2 of 3 ]

Column headers Column info

Header lines: 1 |2 Click in preview to select column for editing

Name: year
Header type:

Description:
[ ClearEdited ColumnInfo |
Text representing NA
=N/A Data type: Date v

\'a| the would|the will [the canluhc couldlthc may|thc should |thc must |th
L8] 7035.79 803.01 €64.95 3683.59 €12.1 3540.02 1372.! a
7626.87 857.87| €65.94 3591.37| €01.19 3305.84) 1416.7( |
8576.5 956.85| 505.13 3181.62| 502.9¢ 3828.2| 1396.3:
7740.32] 1408.42| 801.02 2835.05| 761.19 3421.28 1383.:
7536.7 1583.71| 861.57 2533.68| 900.64 3685.57| 1289.€:
7481.59| 1904.68 980.07 2314.5¢] 1026.33 3591.05| 1173.¢€!
7978.34] 1693.9¢] 854.22 2529.¢ 910.98] 3676.51] 1145.3:

m | »

[T]Read series by row (transpose incoming data)

[ cancel | [ <Back | mext> | [ Fmsh |

lViewlProclObjectJ lSavelFreezelDetails +/-J lShowlFetchlStorelDeletelGenrlSample]

Range: 18102000 - 20 obs Filter: *
Sample: 1810 2000 - 20 obs Order: Name
(B] c resid

&4 coha_begoingto 4 thc_begoingto

£ coha_beto £ thc_beto

£ coha_can M thc_can

&4 coha_could 4 thc_could

£ coha_havegotto £ thc_havegotto

£ coha_haveto & thc_haveto

£ coha_may £ thc_may

&4 coha_might £ thc_might

&4 coha_modal_avg £ thc_modal_avg

£ coha_must £ thc_must

£ coha_need & thc_need

£ coha_ought £ thc_ought

£ coha_semimodal_avg A4 thc_semimodal_avg
£ coha_shall & thc_shall

£ coha_should £ thc_should

£ coha_usedto £ thc_usedto

£ coha_wantto £ thc_wantto

£ coha_will & the_will

£ coha_would & thc_would

£ Incoha_modal_avg £ year

&4 Incoha_semimodal_avg

& Inthc_modal_avg

4 Inthc_semimodal_avg

Note that, for the variable names in Stata and eViews, THC refers to the Hansard Corpus, while COHA is the Corpus of
Historical American English. The names of the variables can be more easily understood once the prefixes are udnerstood,
but there are some special terms that require explanation. Note that | created average (semimodal_avg and modal_avg)
variables by averaging out all of the modals and semi-modals in the THC and COHA corpora. This procedure allowed me
to trace the frequency changes of all modals and semi-modals, which was an important consideration when trying to
understand the higher-level trends in frequency changes. Of course, | analyzed the frequency change of individual modals
and semi-modals as well, but the creation of a single, averaged variable for both modals and semi-modals let me achieve
insights that couldn’t have been generated by analyses of the individual modals and semi-modals.
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Note also that the In prefix refers to a logarithmic transformation. Because raw frequencies were quite different (in terms
of magnitude) between modals and semi-modals, | needed a method to compare them on the same graph. Using a
log-transform procedure allowed me to achieve this kind of comparative insight, which was an important part of the
analysis. Consider the graph below:

.

T T T T T
1800 1850 1900 1950 2000
year

’ —— COHA Semi-Modal Frequency (Average) COHA Modal Frequency (Av{erage)

Also, note that the syntax to reproduce this graphic in Stata is as follows:
tsline coha_semimodal_avg coha_modal_avg

Note that the raw count of modal frequencies is much higher, so it isn’t really possoble to see the convergence of modals
and semi-modals. Now, when log-transformed data are used, the result is as follows:

T T T T T
1800 1850 1900 1950 2000
year

Log COHA Semi-Modal Frequency-{Averagey COHA Modal Frequency )(Average)

Note that the syntax to reproduce this graphic in Stata is as follows:
tsline Incoha_semimodal_avg Incoha_modal_avg

What takes place in the log-transformed model is a much easier illustration of the convergence of the frequency of modals
and semi-modals in COHA over time. This analysis tells us that, in COHA, the ratio of semi-modals to modals has been
increased over time. Following Smith’s substitution thesis, I wanted to see if the relationship between modal decline and
semi-modal increase in COHA could be quantified through linear regression. In Stata, the command for this analysis
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would be reg coha_modal_av coha_semimodal_avg, and the results are as follows:

. reg coha modal avg coha_semimodal avg

Source S8 df MS Number of obs = 20

F(1, 18) 45.91

Model 504309.655 1 504309.655 Prob > F = 0.0000

Residual 197736.128 18 10985.3404 R-squared = 0.7183

Adj R-squared = 0.7027

Total 702045.783 19 36949.778 Root MSE = 104.81
coha modal_avg Coef. Std. Err. t P>|t] [95% Conf. Interval]
coha_semimodal avg -2.868013 .4232912 -6.78 0.000 =3.757315 -1.978711
_cons 1563.754 50.0822 31.22 0.000 1458.535 1668.973

These results were actually part of my study; a Ctrl-F search for 45.91 will identify where they occur in the document.

I created several histograms in Stata for inclusion in the thesis. The dialog box below demonstrates how histograms are

created in Stata.

EZ] histogram - Histograms for continuous and categorical variables = %
Main |#/n | Weights | Density plots | Add plots | Y axis | Xaxis | Titles | Legend | Overall [By |
Data
Variable: @ Data are continuous
l [ZI () Data are discrete
Bins Y axis
El 1012 Number of bins © Denstty
© Fraction
[l Width of bins _
(©) Frequency
[ Lower limit of first bin ® Percert
[ Bar properties ] (] Add height labels to bars
Bar label properties
[ Recalculate bin sizes when by() is specified
@@ [ (oK J [ Cancel ][ Submt |

I used eViews for modeling the effect (as an impulse repsonse function, or IRF) of large changes in semi-modals on the
subsequent frequencies of modals. | perfomed this analysis for hoth TCH and COHA. Note that, for the IRF to work in
eViews, the 2 variables of interest (in this case, modal and semi-modals averages for COHA for every decade from 1810

to 2000) have to be opened as part of a vector autogression, or VAR:
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VAR Specification L= |
Basics
VAR Type Endogenous Variables
© Unrestricted VAR coha_semimodal_avg
(©) Vector Error Correction coha_modal_ava
() Bayesian VAR
Estimation Sample Lag Intervals for Endogenous:
1810 2000 12
Exogenous Variables
c

Lok [ cancel |

Once the variables are opened as a VAR, then the IRF can be generated as follows:
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Display Format
(1 Table
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=

Response Standard Errors
(") Mone
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Display Information

Impulses:
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In this dialog box, semimodal average is the independent (impulse) variable, and modsl average is the response
(dependent) variable. Once OK is clicked, the model generates the graphs | used in my paper.

The same procedures that | used for COHA were used for THC as well. First, let me show how the Hansard Corpus can be

retrieved:

corpus.byu.edu

corpora, size, queries = better resources, more insight

Created by Mark Davies, BYU. Overview, search types, looking at variation, corpus-based resources, upcoming.

The most widely used online corpora -- more than 130,000 distinct researchers, teachers, and students each mo

English

Wikipedia Corpus (with virtual corpora)

Global Web-Based English (GloWhRE)

Corpus of Contemporary American English (COCA)
Corpus of Historical American English (COHA)
TIME Magazine Corpus

Corpus of American Soap Operas

British Mational Corpus (BYU-BNC)*

Strathy Corpus (Canada)

m (British Parliament)

# words
1.9 billion
1.9 billion

520 million
400 million
100 million
100 million
100 million
50 million

1.6 billion

language/dialect
English
20 countries

American

American

American

American
British

Canadian

British

time period
-2014
201213
1990-2015
1810-2009
1923-2006
2001-2012
1980s-1993
1970s-2000s

1803-2005
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BYU has a corpus site where both COHA and TCH can be accessed. Note that, in order to pull up modal or semi-modal
frequencies by decade, the same procedure is followed for THC as was followed for COHA (see screen shot on following
page). Again, the key with this form of analysis is to choose 10 for the Frequency, and to highlight the Frequency box.
Once these steps are taken, then the resulting readout sorts the search word into frequencies per decade. Now that, as with
COHA, | configured the THC results to be frequency per million words, which allowed better comparisons from year to
year (which is an important consideration for all virtual corpora, given that the size of each corpus changes from year to

year). Raw frequencies are therefore not an appropriate input for analysis.

HANSARD CORPUS (BRI

/7.6 MILLION SPEECHES, 1.6 B

DISPLAY
® LIST ) CHART /KWIC ) COMPARE
SEARCH STRING
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1550 »

SORTING AND LIMITS

SORTING | FREQUENCY ¥ |
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CLICK TO SEE OPTIONS

MINIMUM

Finally, here are partial screenshots of my Stata dataset:

\ol. 1, No. 1; 2018
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File Edit View Data Tools

FEE® DA BB T-
thc_must([25]

year thce would the will <the can thc could the may

1 1810 7035.75 803.01 €€4.95 3683.55 €12.1
2 1820 7626.87 857.87 €65.94 3581.37 €01.19
3 1830 857€.5¢ 956.85 505.13 3181.62 502.9¢
4 1840 7740.32 1408.42 801.02 2835.05 761.19
S 1850 7536.76 1583.71 861.57 2533.¢69 900.64
€ 1860 7481.59 1904.69 980.07 2314.56 1026.33
7 1870 7978.34 1693.9¢ 854.22 2529.¢6 910.98
8 1880 7115.66 2654.35 1179.25 2068.7 1073.44
9 1830 5638.17 3954.82 1778.64 1486.3¢ 1435.¢6¢
10 1500 $92€.54 3688.2¢ 1776.79 1749.73 1261.88
11 1910 376z2.8 5544.18 28€9.1¢ 903.37 2056.1
12 1520 3577.49 §322.01 3055.82 926.35 2001.83
13 1930 3825.44 5589.¢ 3095.88 940 2045.79
14 1940 3854.65 6043.58 3324.9¢ 1055.09 2047.28
1s 1950 3881.74 $598.87 3243.51 1134.3 29%5:857
16 1960 4230.43 5928 3146.74 1230.9¢ 1851.33
17 1970 3971.5% €303.0¢ 2991.04 1217.75 1758.5
18 1580 3714.47 €6€17.56 288¢€.8 1126.¢66 1567.11
19 1930 3574.¢61 €985.¢6¢ 2832.59%9 1079.62 1558.84
20 2000 3709.s8 €876.96 2881.58 1141.02 1509.0¢

Note that all of the raw data for the study have been presented in full in the body of the study itself.
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