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Abstract

This pap er summarizes �ndings of a literature review on v erbal uncertain t y expres-

sions. There ha v e b een sev eral studies in this �eld in the last t w en t y y ears. The main

motiv ati on b ehind these studies is that using v erbal express ions is preferred b y h umans

in certain situations and ma y b e practically applied in decision making. It is p ostulated

to re
ect b etter non-n umerical nature of the data, a v oid the misleading impression of

precision b y b eing implicitly v ague, and b e easier for p eople to deal with.

Tw o ma jor �ndings of this researc h are that p eople are in ternally consisten t in their

use of these express ions and that there is a great b et w een-sub je ct v ariabil it y . The

probabilistic meaning of the phrases is also sho wn to b e highly con text sensitiv e, with

an asymmetry and a large o v erlap b et w een di�eren t phrases. V ariabilit y of v erbal

expressions is sev erly underes timated b y p eople using them and v erbal comm unication

p oses the danger of considerable misunderstandings. On the other hand, there exist

phrases that most of the p eople agree up on and a careful c hoice of a small v o cabulary is

able to facilitate precise comm unication. App endix giv es a list of all v erbal uncertain t y

phrases encoun tered in the literature.

In tro duction

The concept of sub jectiv e probabilit y , mapping of p erson's b elief on to the real n um b er

b et w een 0 (ev en t b eliev ed to b e imp ossible) and 1 (ev en t b eliev ed to o ccur with certain t y),

pla ys a ma jor role in an y mo dern theory of decision making. Ho w ev er, on v arious grounds,

p eople often resist expressing their opinions n umerically , preferring instead to use non-

n umerical terms, lik e pr ob able , chanc es ar e , almost c ertain , etc.

�
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There are sev eral reasons wh y suc h preference migh t exist. First of all, the real w orld infor-

mation, on whic h the describ ed data is based, is often not su�cien tly precise to b e translated

in to n umerical statemen ts and linguisti c terms are re
ecting b etter its non-n umerical na-

ture. Second, n umerical descriptions carry a misleading precision: they suggest that the

probabilit y of the ev en t in question is measurable, while it is often not the case. Exp erts

feel that it is not ethical to pro duce precise n umerical judgmen ts while the uncertain t y itself

is of a v ague form. Consumers of the informatio n, decision mak ers, are argued to b e p o orly

serv ed when pro vided with forecasts that are more precise than w arran ted b y the a v ailable

informatio n [ 4 ]. F urther, exp erts ma y feel less threatened b y a p ossible v eri�cation of their

predictions when giving a v erbal estimation. Also, recipien ts of the probabilit y estimatio ns

ma y feel that it is more understandable and easier to digest when it is giv en in a more \nat-

ural", v erbal rather than n umerical form. Probabilit y concepts w ere formally dev elop ed

around three cen turies ago, while language expressions for di�eren t degrees of uncertain t y

existed in man y languages long b efore then [20 ].

Researc h on v erbal uncertain t y expressions is relativ ely y oung. Imp ortan t w ork in this

�eld has b een done only in the last t w o decades. Studies ha v e concen trated on the p os-

sible applications of v erbal uncertain t y expressions in comm unication b et w een individuals

(exp erts and decision mak ers) and b et w een automated decision supp ort systems and their

users (eliciting uncertain kno wledge and explaining the results). The main question that

researc hers ha v e b een trying to answ er is: Do the verb al unc ertainty phr ases have a r e a-

sonably pr e cise, c ommunic able pr ob abilistic me aning? This pap er is in tended to summarize

the most imp ortan t �ndings of this researc h and mak e suggestions for its p ossible further

directions.

Exp erimen tal metho ds

Most of the empirical w ork on uncertain t y expressions has fo cused on in v estigati on if a

v erbal phrase carries a probabilisti c meaning, i.e. if there is a n umerical probabilit y or a

range of probabiliti es corresp onding to that phrase. An equally imp ortan t issue is if that

n umerical equiv alen t is stable and consisten t b oth within and b et w een sub jects.

The simplest setting in v olv es asking the sub jects directly what they understand b y a giv en

v erbal expression or what expression they asso ciate with a giv en n umerical probabilit y .

Phrases can b e studied in isolation from an y real life con text or within a con text. In con text

free exp erimen ts, it is understandable that the sub jects ma y disagree in their in terpretatio ns

of the phrases, b ecause eac h sub ject ma y pro vide a di�eren t seman tic con texts in his or her

mind. \In con text" tasks bring the danger that the sub ject's deep in v olv emen t with the

ev en ts describ ed ma y cause correlation of his or her p ersonal opinion on the topic with the

probabilit y terms used, encouraging p ersonal statemen ts rather than indep ende n t meanings

of uncertain t y expressions. F urther, if the con text is not de�ned with su�cien t precision,

the sub jects ma y add their o wn in terpretatio n, resulting p ossibly in a high b et w een-sub ject
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v ariabilit y .

An en tire class of exp erimen ts is concerned with a practical use of di�eren t phrases in

decision making and a p erformance comparison with use of n umerical or graphical repre-

sen tation. Exp erimen ts can b e conducted in real life settings, with sub jects selected among

exp erts, whose ev eryda y job is to estimate probabilities, or in lab oratory conditions. In

the latter case, the sub jects are requested to mak e b ets on ev en ts, whose probabilit y has

b een describ ed v erbally . T o test e�ectiv eness of v erbal comm unication, the game can b e

enhanced b y dividing the roles in to \exp ert" and \decision mak er", the �rst estimating the

probabilit y of an ev en t and comm unicating it v erbally , and the second using this informa-

tion to b et on the ev en t. P erformance and consistency of v erbal comm unication can b e

compared against the p erformance and consistency of n umerical comm unication.

Ma jor �ndings

Preference for v erbal expression

It emerges from the existing literature that the v erbal informatio n pro cessing is preferred

b y p eople and is more e�cien t for some tasks and in some en vironmen ts, while n umerical is

more e�cien t in others. It has b een found that p eople rely more hea vily on v erbal informa-

tion when the data are not easily quan ti�able, and more hea vily on n umerical informati on

when it is a v ailable. Zimmer [21 ] found that bank clerks making n umerical predictions of

future currency exc hange rates relied on v ariables that are usually stated n umerically (e.g.

GNP) in deriving their predictions. Clerks making v erbal predictions emplo y ed b oth these

and qualitati v e v ariables, suc h as the stabilit y of the go v ernmen t. The p erformance of the

second group w as found to b e b etter and its sup eriorit y w as suggested to b e the result of

using a broader kno wledge base.

Budescu, W ein b erg, and W allsten [6 ] found that their sub jects preferred v erbal expressions

to n umerical when dealing with lotteri es in v olving gains. In lotteries in v olving losses, the

sub jects preferred n umerical estimations.

It has also b een observ ed that p eople tend to prefer to output their uncertain t y in v erbal

form, but generally prefer to receiv e informati on in n umerical form [16 ]. Brun and T eigen [2 ]

demonstrated that ph ysicians (general practitioners) prefer to express probabilities v erbally ,

while mothers of small c hildren prefer to receiv e n umerical estimations ab out their c hildren's

health risks.

Zimmer [21 ] suggested that forcing p eople to giv e n umerical estimates causes them to op er-

ate in a mo de that requires more men tal e�ort and is therefore more di�cult to use. This,

ho w ev er, has not b een con�rmed in a study done b y Budescu, W ein b erg, and W allsten

[6 ]. There ha v e b een no signi�can t di�erences in resp onse time for the three metho ds of

comm unication: n umerical, graphical, and v erbal.
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Ric hness of the uncertain t y v o cabulary

It is generally agreed up on that although eac h individual uses a relativ ely small set of

phrases, there is a considerable amoun t of v arious v erbal uncertain t y expressions activ ely

used b y p eople. F or example, in an exp erimen t where the sub jects w ere free to generate

their o wn v erbal expressions to describ e probabilities, a surprising ric hness of the probabilit y

v o cabulary w as found. Although eac h sub ject used on the a v erage 13 phrases, the total

n um b er of di�eren t phrases generated b y 20 sub jects w as 111 [6 ].

There are sev eral t yp es of v erbal uncertain t y expressions. Some of them describ e probabilit y

directly , but other phrases ha v e a distinctly frequen tistic rather than probabilistic meaning

(e.g. usual ly , r ar e , seldom ), some are logical relatio ns (e.g. c onsisten t with , is c omp atible

with , e�e ctively excludes ), utilit y considerations (e.g. b est b et ), etc. A list of 178 phrases

found in the literature is included in the App endix.

High b et w een-sub ject v ariabilit y

The o v erwhelming result of all studies has b een that there is great b et w een-sub ject v ari-

abilit y in the n umerical v alues assigned to probabilit y terms [3] [12 ]. This result has b een

replicated ev en with sub jects selected among exp erts using v erbal descriptions in their w ork

[1 ] . Some phrases, lik e p ossible , pr ob able , or pr e dictable w ere assigned v alues b et w een 0.01

and 0.99 [12 ]. The ranks giv en b y di�eren t sub jects to v erbal phrases ha v e b een found to

di�er, although subsets of suitably spaced phrases w ere rank ed similarl y b y most p eople [3 ]

[10 ]. High b et w een-sub ject di�erences w ere attributed to individual di�erences in language

usage and to con text e�ects. Beyth-Marom [1 ] found that b et w een-sub ject v ariabilit y w as

higher within sp eci�c con texts than in con text free settings.

Study of b et w een-sub ject consistency in the medical �eld, p erformed b y Kong, Barnett, and

Mosteller [11], indicated an encouraging degree of agreemen t - the median v alues assigned

to di�eren t phrases b y ph ysicians, medical studen ts, and other professionals w ere almost the

same. The v ariation in the probabilit y equiv alen ts observ ed among the results of di�eren t

studies indicate the need for co di�cation of expressions b efore they can b e used in clinical

settings. Other studies (e.g. b y Beyth-Marom [1 ]) sho w ed less consisten t results.

In
uence of the con text

Numerical probabilit y equiv alen ts for v erbal phrases ha v e b een observ ed to b e con text

sensitiv e. Con text in
uences mainly the assignmen t of v alues, but it do es not substan tiall y

in
uence the order of phrases.

An app ealing example of con text e�ect is giv en b y Lic h tenstein and Newman [12 ]. There is

a large di�erence in n umerical probabilit y equiv alen t of the w ord likely in the follo wing t w o

sen tences presen ted to English sub jects: The L ab or Party is likely to win the next ele ction
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and We ar e likely to have a �ne Summer (in England!).

W allsten, Fillen baum, and Co x [19 ] demonstrated that in terpretation of v erbal uncertain t y

expressions dep ends on p erceiv ed base rate of the ev en t b eing describ ed.

Within-sub ject consistency

Within sub ject v ariabilit y is not minor, but it is considerably less than b et w een-sub ject

v ariabilit y . Meanings of probabilit y phrases to individuals, although v ague, ha v e b een

observ ed to b e stable within particular con texts [16 ]. Sub jects ha v e b een found to ha v e a

stable rank ordering of di�eren t phrases o v er time [3].

F uzziness

All studies to date agree that there is an enormous o v erlap among terms. The study

p erformed b y Lic h tenstein and Newman [12 ] indicated an o v erlap of 0.2 ev en b et w een terms

lik e likely and unlikely . In some cases, the o v erlap reac hed 0.98! Careful selection of sev eral

w ords, su�cien tly \apart" of eac h other eliminates this o v erlap greatly [1 ].

Some of the v erbal expressions (e.g. always , toss-up , never ) turn out to b e in terpreted

v ery consisten tly among sub jects. Budescu, W ein b erg, and W allsten [6] call them anc hor

phrases.

Lic h tenstein and Newman [12 ] found that the probabilit y equiv alen ts for v erbally symmetric

phrases, e.g. quite likely and quite unlikely , sho w asymmetry .

Adv erbs attac hed to phrases shift the phrase in to higher or lo w er probabilit y range. Lic h t-

enstein and Newman [12 ] found the follo wi ng sequence t ypical: very > quite > no adv erb

> r ather > fairly > somewhat .

Beyth-Marom [1 ] and later Budescu and W allsten [3] suggested that b ecause of cognitiv e

limitat ions sev en distinct probabilit y categories are the most h umans can handle e�cien tly .

It is arguable that it is this lev el of resolution that explains wh y v erbal uncertain t y ex-

pressions, with all their fuzziness, pro vide a satisfactory medium for comm unication of

uncertain t y .

Other �ndings

It turns out that the v ariabilit y (i.e. lo w consistency) of v erbal expressions is sev erely

underestimated b y the judges themselv es. Whenev er a p erson outputs a phrase, he or she

thinks that it is more precise and more extreme (i.e. farther from 0.5) than it really is.

The n um b er of alternati v es a v ailable has b een observ ed to ha v e a signi�can t in
uence on

the meaning giv en to the v erbal phrases [14 ].

5



Related w ork

W allsten, Budescu, Rap op ort, Zwic k, and F orsyth [18 ] prop osed a theory of ho w the n u-

merical corresp ondence of v erbal expressions is b eing selected. According to this theory , an

individual when required to act on the basis of a linguistic uncertain t y , selects a single prob-

abilit y from a set of probabilit y v alues, that are su�cien tly w ell describ ed b y the phrase.

This set is essen tially a mem b ership function, similar to the functions prop osed b y Zadeh

in F uzzy Set Theory . Probabilit y v alues describ ed b y the phrase dep end on the task. Mem-

b ership functions v ary b et w een sub jects. F urthermore, eac h function has a task sp eci�c

threshold. The higher the threshold, the narro w er probabilit y in terv al the phrase describ es.

T o the degree that p eople p erceiv e the con text similarl y , their in terpretation of the phrase

is a�ected similarl y . The threshold v alue reduces the full range of v agueness to a smaller

in terv al, that is b eliev ed b y the sub ject to b e most consisten t with the comm unication.

Elsaesser prop osed a list of relativ e probabilit y comparison phrases that could b e used in

explanation engines of decision supp ort systems [8].

Op en questions

An area that still needs exploration is ho w the v erbal uncertain t y expressions are pro cessed,

i.e. ho w will a phrase expressing p erson's b elief c hange when new evidence (also expressed

v erbally) is presen ted. If v erbal expression is closer to the cognitiv e represen tation of un-

certain t y than n umerical, w ould p eople follo w the normativ e rules of probabilit y calculus

b etter than when using n um b ers?

It w ould b e in teresting to com bine the �ndings of the researc h on v erbal uncertain t y expres-

sions with the researc h on h uman reasoning under uncertain t y , where v ery often n umerical

probabilities w ere applied. An in teresting question is if the biases that sub jects demon-

strated in those exp erimen ts w ould also app ear when v erbal expressions w ere used and, if

y es, if their magnitude w ould b e preserv ed.

W allsten, Fillen baum, and Co x [19 ] found that sub jects reacted in their in terpretation of

v erbal uncertain t y expressions to the p erceiv ed base rate of the ev en t. This result w as dif-

feren t than the results of a large n um b er of other exp erimen ts (see for example Tv ersky and

Kahneman [15]) in whic h sub jects (using n umerical probabilities) w ere sho wn to b e insen-

sitiv e to base rates. This result is quite puzzling and certainly needs further in v estigat ion.

One of the most in teresting studies on v erbal uncertain t y expressions in v olv ed a real de-

cision making setting [6 ]. It has sho wn that using v erbal expressions is not as inferior to

n umerical estimatio ns as one w ould exp ect. Esp ecially those sub jects who c hose v erbal

form as preferred form of comm unication, did just as go o d as those who c hose n umerical or

graphical form. In another study , Zimmer [21 ] ask ed bank tellers to predict the exc hange

rate b et w een US Dollar and German Mark one mon th ahead. One group w as ask ed to mak e

a v erbal prediction (this is what his sub jects usually did in their w ork) and the other group
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w as ask ed to giv e n umerical estimates in terms of p ercen tage of c hange. The �rst (v erbal)

group w as found to b e more correct and more in ternally consisten t. F urther exp erimen ts

in v olving studies of h uman comm unication in real (decision making) settings ma y pro vide

the most in teresting ideas and should in m y opinion b e giv en a high priorit y .

Conclusion

F rom the �ndings summarized in this pap er, it is clear that v erbal uncertain t y expressions

are not to o go o d means of comm unication. Di�erences in in terpretati on of phrases b et w een

the comm unicating and receiving side ma y lead to confusion in usual comm unication, while

giving the illusio n of m utual understanding. There is a lot of anecdotal evidence supp orting

this. Also, Brun and T eigen [2 ] demonstrate this in an exp erimen t in v olving ph ysicians

(general practitio ners) and paren ts of small c hildren. Use of n um b ers rather than v erbal

phrases eliminates this confusion.

On the other hand, it has also b een observ ed that not all phrases are equally v ague. Meaning

of a small n um b er of anc hor terms is generally agreed up on and some expressions preserv e

b et w een-sub ject ordinal relatio nships. One could select a reduced set of phrases whose

ordinal prop erties are generally agreed up on and whic h could b e used with little or no

confusion. Alternativ ely , this subset ma y ev olv e naturally in comm unication. One could

argue that suc h a serious restriction of the v o cabulary w ould reduce discriminating p o w er.

Cognitiv e psyc hologists generally agree up on that h umans cannot handle, discriminate or

reliably transmit information con taining to o man y categories. Discriminat iv e p o w er of the

full v o cabulary ma y b e illusory . Use of v erbal expressions instead of n um b ers in some situ-

ations allo ws to a v oid incorrect impression of precision and implies a v agueness asso ciated

with lac k of informati on and with sub jectiv e judgmen t.

Study of the area of v erbal uncertain t y expressions is an imp ortan t direction to w ards un-

derstanding the cognitiv e represen tation of uncertain t y .

The results of studies of v erbal uncertain t y expressions are still to o mo dest to b e of a

practical imp ortance. Recen t w ork allo ws for some optimism. Exp erimen ts in decision

making settings pro v e that there are situatio ns in whic h v erbal expressions are not inferior

to n umerical and graphical forms of comm unication.
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App endix: V erbal Phrases

L etter denotes class:

C - c omp ar ative expr essions

E - exp e ctation,

F - fr e quentistic,

L - lo gic al,

U - utility c onsider ations

a reasonable hop e

a v ery real p ossibilit y

according to c hance

almost alw a ys (F)

almost certain

almost imp ossible

almost nev er (F)

alw a ys (F)

as lik ely as not

barely p ossible

b est b et (U)

b etter than ev en

can't rule out en tirely

cannot b e excluded (L)

certain

c hance asso ciatio n

c hances are

c hances are not great

c haracteristical ly

classic (?)

close to certain

common (F)

commonly (F)

compatible with (L)

conceiv able

consisten t with (L)

consisten tly (L)

de�nite

de�nitely

de�nitely not

doubtful

e�ectiv ely excludes (L)

equally lik ely

ev en o dds

exceptionally

exp ected (E)

extremely lik ely

extremely unlik ely

fain tly p ossible

fair c hance (E)

fairly lik ely

fairly unlik ely

feasible

few (F)

�gh ting c hance

frequen t (F)

frequen tly (F)

go o d c hance (E)

go o d hop e (E)

great c hances

half the time (F)

high c hance

high probabilit y

highly improbable

highly probable

highly unlik ely

hop efully

imp ossible

improbable

inconceiv able

inconclusiv e

indeed

inde�nite

infrequen tly (F)

it could b e

it ma y

it seems

it seems to me

less than ev en

less than half the time (F)

lik ely

lo w c hance

lo w probabilit y

man y (F)

ma y

meaningful c hance (E)
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mo derate probabilit y

mo derate risk

more often than not (F)

most lik ely (C)

nearly certain

necessary

nev er (F)

non-negligible c hance

normally (?)

not certain

not conceiv able

not de�nite

not feasible

not improbable

not inevitable

not infrequen tly (F)

not lik ely

not m uc h c hance

not necessary

not p ossible

not probable

not quite ev en

not unreasonable

not unreasonable

not v ery lik ely

not v ery probable

o ccasionally (F)

o dds on

often (F)

on o ccasion (F)

on the con trary

one can exp ect

one m ust consider

one should assume

pathognomonic (?)

p erhaps

p erio dically (F)

p o or c hance

p ositiv e

p ossible

p ossibly

practically all (F)

practically none (F)

predictable

prett y go o d c hance

probable

quite lik ely

quite p ossible

quite probable

quite unlik ely

rare (F)

rarely (F)

rather improbable

rather lik ely

rather probable

rather unlik ely

reasonable c hance

reasonable to assume

reasonably lik ely

remote p ossibilit y

seldom (F)

sev eral (F)

signi�can t c hance

sligh t c hance

sligh t o dds against

sligh t o dds in fa v or

sligh tl y less than half the time (F)

sligh tl y more than half the time (F)

small c hances

small doubt

some c hance

sometimes (F)

somewhat lik ely

somewhat unlik ely

suggests

supp orts

supp ose

sure

there is a c hance

think

toss-up

t ypically asso ciated (F)

uncertain

uncommon (F)

unfeasible

unlik ely
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unnecessary

unpredictable

usually (F)

usually not (F)

v ery go o d c hances

v ery high c hance

v ery improbable

v ery lik ely

v ery lo w c hance

v ery often (F)

v ery p o or c hance

v ery p ossible

v ery probable

v ery probably

v ery unlik ely

virtually alw a ys (F)
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