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The state of our union is ... dumber:

How the linguistic standard of the presidential address has declined

Motivation

e AFIT of Today is the Air Force of Tomorrow.
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Using the Flesch-Kincaid readability test the Guardian has tracked the reading level of every state of the union

2 December 1823

James Monroe delivers an address that would later become

2 December 1913

Woodrow Wilson's speech follows more than
100 years of the address being delivered to
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The AFIT of Today is the Air Force of Tomorrow.

1. What is special about the State of the Union Address (SUA)?
» Generally annual, constitutionally required feedback from Pres.

2. What iIs the Flesch-Kincaid (FK) Readability Metric?

« Should be somewhat familiar to anyone that remembers MS
Word'’s spell-check in the 90s...

3. Goals of this Research

1. Analyze Avalilable Data
1. Using more than just FK

2. See If FK reflects changes in the SUA

1. Will define classes
2. Apply Artificial Neural Networks and
3. Feature Screening used to reduce data

4. Interpretation and Conclusions
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* One of the few Constitutional requirements of the President
» Annual requirement, but date not specified
» Frequency not specified either, Washington gave 2 in 1790
« Form not specified — Jefferson to Wilson had written SUAS

« The form, medium, content, and use have changed over time

 We are considering Joint Addresses (1981, 1989, 1993, 2001,
2009) as SUAs — (supported in literature)

« 227 data points — should be enough to observe trends
 Some years had none (1841, 1881, and 1933)
« Some years had 2 (1790, 1953, and 1981)
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 [tis impossible to guantify Eloquence
« Eloquence is subjective and individual

« The Flesch-Kincaid, a fairly common algorithm, is used to
calculate grade level based onlrfl

total words total syllables
) + 11.3( ) —15.5

FK = (.39 (
total words

total sentences

 This function is also built into MS Word, which was used
for calculation — actual MS Word coefficients are unknown

[ref] DuBay, William, The principles of readability, Impact Information, 2004.
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Flesch-Kincaid Reading Level

22

20

6
1790 1800

Initial Regression Analysis
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The AFIT of Today is the Air Force of Tomorrow.
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Flesch-Kincaid Reading Lewel

mm— | inear Fit R? = 0.757 H
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The Flesch-Kincaid readability s¢8res can be explained by a
linear line with an equation,

FK = —0.0456 - year + 101.35

R2 =0.757
p-value < 0.05
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Selecting Data Features
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The AFIT of Today is the Air Force of Tomorrow.

So, What Data is Available?

« Content Analysis — Analyze words in the SUA
* Not selected: a) Timely; b) Subjective

* Non-subjective components of the SUA were selected.:
« Total Words, Average Words/Sentence, Average Chars/Word
« FK Reading Level

* |Incorporate External Factors?
« Want to avoid any political inferences and potential political fallout
« Also want to avoid older parties that no long exist
« S0, Presidential Education Level selected
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The AFIT of Today is the Air Force of Tomorrow.
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The AFIT of Today is the Air Force of Tomorrow.
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Examining Data Features

A few regions appear to exist in the data

WEe'll just examine FK, but the same locations appear in all features except Pres. Ed.
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This gap is at first evident
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Another gap

The AFIT of Today is the Air Force of Tomorrow.

Similar behavior seen In otherB%qFIT
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No gap, but wild behavior
beginning around the same time
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Defining Classes
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Scenario Class 1 Class O Number Number
inClass1 | inClass O
Written vs Oral | Orally delivered SUA Written SUAs 97 130
Televised vs All , ,
Televised SUAs All non-televised SUAs 65 162
Others
" All Written SUAs and
Public vs All SUAs broadcast to )
, SUAs delivered orally 78 149
Congress the US public
to only Congress
All televised SUASs
Prime-Time SUA delivered to a All other SUAs 48 179
primetime audience
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Data Classification
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The AFIT of Today is the Air Force of Tomorrow.

|t appears that a relationship does exist in the data
« Can we use it to classify the data?

« Artificial Neural Networks (ANNs) with SNR Feature
Screening are explored for data classification

« ANNSs are nonlinear classifiers that apply weights
between connections and use activation functions in the
hidden nodes to classify points

Output Layer

« Time was included as
a feature for one of the
two ANN models

Hidden Layer

Input Layer

Total Words/ Characters/ Flesch- President’s
Words Sentence  Word Kincaid Education
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| osetngs

Activation Function Logarithmic Sigmoid

Hidden Layers 1

Decision Threshold 0.5

Hidden Layer Nodes 4

Maximum Training Epochs 100

MSE Stopping Rule 0.001

Training Method Scaled conjugate gradient backpropagation

Data Splitting: Training/Testing/Validation sets of 65%, 10%, and 25%
146, 23, and 56 data instances per group
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The AFIT of Today is the Air Force of Tomorrow . e ———
General Procedure:

Add a uniform (0,1) random noise parameter x,, to the original dataset
Standardize all parameters to have zero mean and variance of one
Randomly select training, test and validation sets

Train the ANN using training and test data

Apply validation set to ANN model

Compute classification accuracy

Compute SNR for each

Repeat steps 4-7 until only one non-noise parameter remains in the

o N 1o~ W N

dataset
9. Apply classification accuracy results to determine an appropriate

parsimonious dataset. T

Fratuency
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The AFIT of Today is the Air Force of Tomorrow.

* ANNSs are criticized for finding patterns where none exist

 As a rebuttal we examine vectors of random classes

« Same number of 1’'s and O’s like the true classes
« But, randomly chosen

 |dentical data splitting % for ANN building

 |deally classification of these random classes should
result in around 50% accuracy

E————— Ajr University: The Intellectual and Leadership Center of the Air Force m—
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100. | | | Performance begins to decline
\ ¥ L
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80/~ | 4F1: Televised vs All Others

Public vs Congress Only

Prime Time vs All Others

70— Randomly Contrived - 96 vs 130

*Randomly Contrived - 64 vs 162
Randomly Contrived - 77 vs 149
Randomly Contrived - 47 vs 179

60
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_

It is safe to keep 2-
3 features based on
the accuracies

@
Iteration | Written vs Oral | Televised vs Public vs Prime-Time vs
All Others Congress Only All Others
1 Words/Sent Characters/Wor | President’s President’s
Education Education
2 President’s President’s Characters/Word Total Words
Education Education
3 Characters/Wor | Words/Sent Words/Sent Flesch-Kincaid
4 Flesch-Kincaid Total Words Total Words Characters/Word
5 Total Words Flesch-Kincaid Flesch-Kincaid Words/Sentence
Iteration | Writtenvs Oral | Televised vs Public vs Prime-Time vs
All Others Congress Only All Others
1 President’s President’s Words/Sentence President’s
Education Education Education
2 Words/Sent Total Words President’s Characters/Word
Education
3 Total Words Characters/Wor | Total Words Words/Sentence
4 Characters/Wor | Words/Sent Flesch-Kincaid Year
5 Year Flesch-Kincaid Characters/Word Total Words
6 Flesch-Kincaid Year Year Flesch-Kincaid

Oorce
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Conclusions
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« What does this show?
» The defined classes can be used to accurately describe the SUA

« SUA FK data doesn’t appear to show anything about the US
getting dumber (or smarter)

* |t appears to show self sorting as the SUA medium changes

« Otherslretllref?] 3lso examined types of speech, and newspapers
in the 19 century

 These found that it is common for mediums to self sort over time
for efficiency

* This research extends beyond them through using statistical
methods

[refl] Hallin, Daniel C., "Sound bite news: television coverage of election, 1968-1988." Journal of Communication, 1992, Issue 2, Vol. 42, pp.
5-24.

™ [ref2] Ryfe, David M. and Kemmelmeier, Markus., "Quoting practices, path dependency and the birth of modern journalism." Journalism
Studies, Sept 22, 2010, pp. 1-17.
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QUESTIONS
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