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A MARKOV CHAIN
REPRESENTATION

* Polarity and Emotions
* lambic Pentameter
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Polarity and Emotions

Tossing their heads in sprightly  Sprightly
Positive dance

A poet could not but be gay Gay

In such a jocund company Jocund

Which is the bliss of solitude Bliss; Solitude
Negative

| wandered lonely as a cloud Lonely

In vacant or in pensive mood Vacant; Pensive




lambic Pentameter

(like heartbeats)

* stressed sound: “/” (ictus syllable=4)
e Unstressed sound: “x” (non-ictus syllable=1)

» standard 1ambic pentameter:
X[ x/[x] x [ (five pairs of iambs)

* Example:
1 41414 141 4
ex [ x [ x| x [x |/
* To be or not to be, that Is a question.



lambic Pentameter

*u fu [ u [ u |/
 They flash upon that inward eye

* U lfu [ u/lul

 Which is the bliss of solitude;

U [ u |/ u / u |/

« And then my heart with pleasure fills,
*u [u [ ul ul

 And dances with the daffodils.
a. “Daffodils” by William Wordsworth



MULTI-STEP MARKOV CHAIN
CHARACTERIZATION WITH
MEMORY
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1 41 4 1 41 31 4
ex [ x | x | x | x |/
* His brandisht Sword did blinde men with his beames.

Markov
Model

0 02 0.3
0 O 0
0 O 0
0 O 0

_ - O O



William Shakespeare’s

Henry LV,

Part 2

1 414141414

e x [ x| x| x| x|

M arkOV  His sparkling eyes, repleat with wrathfull fire.

can be constructed simply as

Model 00 0 1

0 0 0 O
0 0 0 O
1 0 0 O



Convex Combination of Transition Matrices
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Markov Chain i1s Memoryless
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Simple Markov Chain Has No
Memory of Past States
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Cartesian Product of the Markov State Space

Incorporate Memory by Forming the
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Multi-Step Markov Model

1 41 4 141412
X | X | X | X | X |
His cushes on his thighs, gallantly arm 'd,

Q=SXS={(1,1),(1,2),(,3),(1,4),

1 41 4 141413 (2,1),(2,2),(2,3), (2, 4).

X | X | X X | X (3, 1), (3,2), (3, 3), (3,4),
Rise from the ground like feathered Mercury,
(4,1),(4,2),(4,3),(4.4)}

1 41 3 14141 4
X | X | X | X | X |/
And Vaulted with such ease onto his seat



Space Reduction Eliminates Impossible
Transitions

1 41 4 141412
X | X | X | X | X |
His cushes on his thighs, gallantly arm 'd,

1 41 4141413 Q=53 X35={&H.12),(13), (1,4,
X | X | X | X | X | (2, 1), 2-22,-3)}2-4),
Rise from the ground like feathered Mercury,

(3’ 1)’ (E ’2)’ (g’ 3)1 (3’ |>1
1 41 3 141414
X | X | X X1 X (4, 1), (4-2)A4-3)4-4) }.

And Vaulted with such ease onto his seat






Linguistic Experiment on Exclamatory Lines

Table 1- Exclamatory Lines

References Frequency | Total lines | Percentage
quency 9° AN 3506
600 30%
Act One (Total) [P 506 3304 500 25%
0
Scene | 11 177 6% 400 20%
300 15%
Scene |1 6 150 4% 200 10%
Scene 111 11 90 12% 100 I 5%
Scene IV 6 111 . o ™ -5 - = 0%
5% ActOne Scene |l Scenell Scene Ill Scene IV Scene V Scene VI
(Total)
Scene V 2 37 504
Scene VI 0 31 0%
mm Frequency mmTotal lines ——Percentage

(Source: Act one, Part one, King Henry the Sixth)



Linguistic Experiment on Exclamatory Lines

Total lines
Act One (Total 36 596 33%

11 177 6% _ i
- 1L " Table — Exclamatory Lines
Scene 111 11 90 12%
6 111 5% 700 70%
2 37 5%
0 31 0%
O ] 0 600 60%
Act Two (Total 26 556 26%
il 82 13% 500 50%
6 134 4%
Scene 111 3 82 4%
3 134 2% 400 40%
3 124 2% |
O ] \
0,
Act Three (Total) RS 474 30% 300 1 30%
15 201 7% !
16 137 12% 200 20%
Scene 111 6 91 7%
2 45 4%
O ] 100 10%
Act Four (Total 47 557 62% | |
ETTR o % , LI, d LN LD e s N,
0 == == = =o—== === =—== —= =—==
Scene 111 7 53 13% Se3-22> Eggz23 Ee3z2 Te3z23>5 Fezzaa
E88ccsge £388ccg £388cc L28gceczgee 28§5ceg
[ ScenelV_ & 46 7% 5933888 923388 39338 93883888 T923388
3 55 5% 5 2 £ 3 27
5 57 9% g 3 - 3 g
Scene VII 11 96 11% <
O ] .
AciFive (Total 39 561 38% mmm Frequency mmm Total lines ——Percentage
3 62 5%
3 21 14%
Scene L1} 15 195 8% (Source: Part one, King Henry the Sixth)
16 175 9%
2 108 2%



Linguistic Experiment on Interrogative Lines

700 60%
600
50%
500
40%
400
30%
300
20%
200
10%
100
... |||| I il . 1 H1.ddl,
Act Scene Scene Scene Scene Scene Scene Act Scene Scene Scene Scene Scene Act Scene Scene Scene Scene Act Scene Scene Scene Scene Scene Scene Scene Act Scene Scene Scene Scene Scene
One I 1l 1 v \% \ Two I 0] 1 v \% Three | 1l 1 v Four | 1] 1] v \ Vi Vil Five I 1l 1 v \%
(Total) (Total) (Total) (Total) (Total)

mmmm Frequency s Total lines == Percentage

Figure 2. Interrogative lines in Henry VI, Part |
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Conclusion

= Simple Markov Chains provide
unique representation of literary
passages

» Multi-Step Transition Matrices
enable versatile and detailed passage
and style characterizations

= Sparse Transition Matrices from

reduced state space greatly smplify
computation
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Thank you!




