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Automatic Generation of Multiple-Choice Questions Based on
Statistical Language Model
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ABSTRACT

A fill-in—the-blank with choices are widely used in classrooms in order to check whether students’ understand
what is being taught. Although there have been proposed many algorithms for generating this type of questions,
most of them focus on preparing sentences with blanks rather than generating multiple choices. In this paper, we
propose a novel algorithm for generating multiple choices, given a sentence with a blank. Because the algorithm
is based on a statistical language model, we can generate relatively unbiased result and adjust the level of diffi-
culty with ease. The experimental results show that our approach automatically produces similar multiple—choices
to those of the exam writers.
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<Table 1> Example Sentences with a Blank

Sentence with a blank [4] choice 1 choice 2 choice 3 choice 4
Joseph is preparing for tomorrow’s big ___ to the president and is enough presentation
Mr. Singh listened ___ to the president’s announcement to is intently carefully
e e e o of g e e et
Ms. Havlat received a memo from the CEO ___ the employees’ conduct. of the and regarding
The amount of money in the budget decreased ___ over the past year. by all from significantly
Mr. Gomez is ___ quickly; however it will be a log time before a as ot learning

he gets used to the job.

The boss can never get around to ___ off his desk. the cut take cleaning
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ALE 2 FE 4-gramo|t}.

(A9 2) n-gram &&: n-gram FEL n-gramo]
L]'E}Jé]— Q—EE ,]U]t\?l—]:]— W, wi,l,...,wi,(n,l)ii :IL
3 n-gram¢] YEld &2 o33 o] ALteETh

P(w Wy gy wees W (y— 1))
= H P(wk|w (n—1) w; - (n—2)7" 7wk*1)

k=i—(n—1)

(Fig. 1) 5-gram && #E9 A& vepd Aol
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S5-gram probability
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14E-09

1.2E-09
1E-09
BE-10
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4E-10
KRR

have yet to have yet to have yet to have yetto have yetto have yetto have yet to
decideon  decide decide  decide how  decide if decide  decide the
whether what which

(Fig. 1) Example 5-gram probability
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5-gram probability of each word

on whether  what how upon which the

(Fig. 2) The 5-gram probability of each word for
“I have yet to decide __ the exact terms”
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have yet to decide on
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(Fig. 3) An example visualization generated by Google n-gram Viewer
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TEPS £W/013l A5 3 fzte] & woldl AdE  2Ze] (), ©, @ O #AUZ 98 iz,
G ste] AbgaIT,

4.2, NEO| M5 2|9 SAM H|ID <Table 2> &ag]Fo] wjxl &9k 3HAgo] wjxl
TS wad oz T oA & dHaAst 9
B dugEe dojEe £HE wyle el W 2 B F Atk 1A BFolA] SIS Mgl gt
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g} 43 Hre g vEod i g o in, at oAtk ¥ duEE $UIF AR on, to,
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<Table 2> A Comparison of the Examples Generated by Human and the Computer Algorithm

Sentence

Ranked by % students selecting each item

Ranked by the algorithm

... have yet to decide ___ the ...

on(62%), t0(22%), in(10%), at(6%)

on, to, in, at

... find it impossible to __ for long ...

survive(94%), suffer(3%), outlast(2%), revive(1%)

survive, revive, suffer, outlast

... always kept her home quite ____

tidy(70%), pure(17%), sturdy(9%), patient(4%)

pure, sturdy, patient, tidy

... planned to ___ from her job as ...

resign(83%), divert(10%), remove(4%), deflect(3%)

resign, remove, divert, deflect

... unlikely that they would ___ the ...

reach(70%), arrive(22%), accomplish(6%), obtain(3%)

reach, obtain, accomplish, arrive

he medicine had a(n) ___ effect, ...

instant(87%), eventual(6%), current(6%), present(3%)

instant, eventual, current, present

... of consumers our website ...

visit(98%), run(1%), spend(1%), place(0%)

visit, run, spend, place

A ___ formed in the bottom ...

leak(87%), flow(5%), drip(4%), loss(3%)

flow, drip, loss, leak
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Low

on, against, at, by

resign, hear, separated, received

reach, seem, give, by
visit, who, would, all

extraordinary, similar, greater, to

survive, ask, have, reason

te] n-gram®th o U2 o} &

°

(¢}
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=

=

Medium
on, between, where, with
survive, account, wait, sleep
resign, learn, take, obtain

Difficulty Levels
reach, cancel, gained, reaching

extraordinary, indirect, beneficial,

marked

4e Yoy
visit, with, for, from

High

on, what, to, that
resign, resigned, move, withdraw

reach, have, ever, do

extraordinary, immediate, strong,

survive, do, think, resist
profound

visit, check, see, in

the ...
for long ...
effect, ...

<Table 3> A Comparison of English Examples Generated by the Level of Difficulty

our website ...

A
from her job as ...

Sentence

... unlikely that they would ___ the ...

... have yet to decide
The medicine had a(n)

... find it impossible to

MER R
... planned to

... of consumers
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