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An Information Theory Approach to the Measurement
of Messages in a Close Test

WxF kFR XNEE

Close procedure has been widely adopted in the field of language testing, chiefly a measure
of reading comprehension. It is not really a new measuring technique because the method was in-

troduced by Taylor in 1953 in an academic journal called Journalism Quarterly. Close procedure

consists of a set of rules for constructing close tests over samples of written or spoken materials,
administering these tests to subjects and scoring them, and determining from the close scores the
degree of comprehension of the written materials.
Close procedure is based on the assumption that language is a system of habits of communi-
_cation. In other words, a subject’s close score represents the degree of comprehension between
his habits of communication and those of the sender of the message. Thus, there will be an infor-
mation transmission from an individual in one culture (source system) to another in a second cul-
ture (receiver system) via printed messages in a common code (message system) as summerized

by Osgood (1959) in the following model:
SOURCE SYSTEM MESSAGE SYSTEM RECEIVER SYSTEM

Writer Printed Words Reader
or - or - | or
Speaker Spoken Words Listener

A
NOISE SYSTEM

Mutilation of

the Message

Fig. 1 A model for the language correspondence of a source
system to a receiver system ’

In the above model, noise system refers to such factors as frequency of word deletions, type
of word deletions, number of deletions, and cutting across all of these, scoring procedures. All
these contribute to the readability of the massage system. In this way, a close procedure has been
linked to modern information theory by which an estimate can be made of the reduction in uncer-
tainty of the behavior of the individual in the second culture as a function of the message re-
ceived.

According to Wilson, the chief contribution made by information theory to language study is
the provision of a quantitative tool for describing language processes. One such contribution is the

...~.1_



application of information measures to messages, and Taylor was the first to link close procedure
to modern information theory. Suppose that a clese test has been administered to a sample of sub-
jects. It is possible to estimate the reduction in uncertainty for the sample of subjects and express
this as a ratio of the subjects’ initial (maximum) uncertainty before the test was administered and
in this way estimate the redundancy of the passage over which the close test was constructed.

Shannon and Taylor derived some mathematical equations to predict the entropy or uncer-
tainfy of printed English using letters and words as sign units. A message in information theory
is defined as a sequence of events, signs, or symbols that have been agréed upon by encoder and
decoder for message transmission. In close tests, the signs are printed English words as the unit
of analysis.

According to Shannon, for N equiprobable alternatives, the information required to remove
all uncertainty is log,N bits (binary digit as the unit of measurement). The amount of informa-
tion or average rate of uncertainty is designated as H. Thus, for N equiprobable events

H = log,N (D

If event are not equiprobable, the average rate of uncertainty equals —Zp; log, p: bits where

pi is the probability of occurence of event i, events being mutually exclusive and exhaustive, i.e. ,
H =— Zplog,N (2) (Shannon’s equation)

H has a number of important properties or characteristics;

1. When there is only one outcome, there is no uncertainty and hence the minimum value of H is

Zero, . €. 5

Hmm =0 (3)
2. When all outcomes are equiprobable, H reaches a maximum.
Hyax = log;N 4
3. The units of uncertainty are additive.
. ) — Zplog,p;
Relative uncertainty = Htx{u = loz ZNgzP (5)
Redundancy = Eﬂﬁ"% =]1—H/Hux=1— Relati‘ve uncertainty (6)

If a sample of N subjects is to complete a close test, the uncertainty before the test is admin-

istered is called the initial uncertainty denoted by the symbol Hy, and the uncertainty after the

close test has been completed is named the final uncertainty represented by the symbol H;. Then
the following equations can be derived from the formulae presented above.

Initial Uncertainty

Consider first the initial uncertainty for one item in the test. Before the blank is filled in,
there is maximum uncertainty. Therefore, from equation (4) it follows that
H, = log,N D
For a test containing d items, initial uncertainty is
H, = d log;N : ¢:))
Final Uncertainty
— 9 —




When the sample of N subjects has filled in one blank, there is a distribution of responses
with response A selected by n, subjects, response B selected by n, subjects «:+ and response I se-
lected by n; subjects, such that En;=N. If in Equation (2) we suppose that it is reasonable to set
pi=n;/N, we obtain

H, = — Splog.pi = — = ;—}logz % ao
where n; is the {requency of the response in item j, and n;is the number of distinct responses to
item j.

Reduction in Uncertainty

H, — H, = log,N + 3 log, & = %Enilogzni an
d 5
For d items, h, —h, = %z Znulogznij a2
=1 i=1 )
Passage Redundancy
_Ho - Hl
Redundagcy ==
d 0
Z Z nlog,n;
_ =1 i=j
= dNlog,N 13

Application of these mathematical formulae is a useful and precise means to measure any
message which is to be used in a close test. Incorporation of modern information theory into lan-

guage study will undoubtedly make language testing more objective and scientific.
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The Tragic Character —Cahterine in Wuthering Heights
KEXF B F

Emily Bronte has always been a peculiar figure in the English pantheon. Her reputation rests
emireTy on her single novel, Wuthering Heights, wherein among her passionately loved moors
she set a-tragedy of love at once fantastic and powerful savage and moving. The central action of
the novel evolves around Heathcliff’s unparalleled relationship with Catherine; from union to sep-
aration, then from separatioh to reunion in death.

This strange tale is without question great tragic love story and plot of novel moves the read-
er. But especially the heroine of the novel Chatherine made a strong impression on me. She has
extremely intense emotions. She lo;res Heathcliff deeply and the love is unchanging as the hills.
However, she becomes a tragic character in the end. After finishing reading this novel, I came to
realize it is Catherine herself that killed herself. As you know, on the one hand, she has intense
emotions and her true love, on the other hand, she has vanity, so she married Edgar Linton by
betraying her true nature and her real love. The contradictory choice between her emotions and
her marriage leads to her tragedy.

Catherine was a complex character, by turns loving and violent, gentlé and passionate, af-
fectionate and willful when she is young. She 1s to be a high-spirited mischievous child “wicked
slip”, but who 1s always plaguing her humorless father with her haughtiness. At last her father
says he can not love her because he can not understand her. The despise of her father hardens the
girl against him and confirms her in her waywardness, where her brother Hindley, feels dispos-
sessed by Heathcliff.

Catherine sees in the dark boy a reflection of her own wild nature and she is fond of Heath-
cliff —indeed, the greatest punishment she can imagine is being separated from him. So we can
know the lovely mischievous Cathy, passionate in her attachments but fond of teasing and tor-
menting the very people she loves best. She and Heathcliff play on the moors, their natural habi-
tat, absorbing the savage beauty of the countryside. Catherine does not like Heatheliff, but she
loves him with all the strength of her being. In a sublime passage she tells Nelly Dean that she
loves him.

“Not because he's handsome, Nelly. but because he’s more mysel f than I am. Whatever our
souls are made of . his and mine are the same, and Linton’s is as different as a moonbeam from
lighting or from fire - My great miseries, and I watched and felt each from the being. My
great thought in living is himsel f. 1f all else perished , and he remained s I should still continue to
be, and if all else perished, and he were annihilated. the universe would turn to a mighty
stranger: I should not seem a part of tt. My love for Linton is like the foilage in the woods: time

— 8§ — .



will change it, I'm well aware the trees. My love for Heatclif f resembles the‘etemal rocks be-
neath a source of little visible delight , but necessary. Nelly, I am Heathcliff) He's always in my
mind ; not as a pleasure, any more than I am always a pleasure to myself . but as my own being.”

The quality of these emotions is as remote from that of the ordinary lover’s passion as its ori-
gin. For all its intensity, Chatherine’s love is sexiess, as devoid of sensuality as the attraction
that draws the tide to the moon, the steel to the magnet.

But Catherine has a fatal weakness. She finds herself irresistibly attracted to gentility of
Thrushcross Grange, to the calm of the lovely old house, so refreshing after the storms of the
Heights. Indeed, the love of Cathy and Heathcliff is doomed only when Cathy begins to be at-
tracted to the gentle ways and the social graces of Thrushcross Grange and is led, through them
to abandon her true nature. ,

In Chapter Six Cathy’s first visit to Thrushcross Grange and the contact is made for the first
time between Wuthering Heights and Thrushcross Grange, and the picture we get of Cathy,
seeming at home after only a few minutes in the wealth and the social status. So after the return
to Wuthering Heights, her manners much improved. She is now fashionably dressed and enters
the house with dignity, no longer, in Mrs. Dean’s significant phrase.. “A wild, hatless little
savage -~ rushing to sequeeze us all breathless. ” From then on, Cathy begins to lead a kind of
double life, without actually intending to deceive. At Thrushcross Grange, where she hears
Heathcliff referred to as “a vulgar young ruffian” She tries to put into practice all the refinements
of behavior she has learned from the Lintons. Home at the Heights, however she refused to act
with a politeness that will earn her instead of praise, only Heathcliff’s scorn. She must, of
course, suffer for her presence, and Nelly Dean cannot help but make fun of the social difficul-
ties, which the girl’s pride makes for her. At the same time, Cathy becomes more and ‘more ar-
rogant and ambitious. Until she accepts Linton’s proposal. Though she feels in her head or in
her heart— “in whichever place the soul live” — that she has done wrong. Her love for Linton
she can explain only in superficial terms of money and position being. However, to marry Heath-
cliff. she believes, would degrade her and so she has accepted Edgar.

The inner truth that Cathy seeks to ignore for the respectability which her life at the Heights
is a kind of fierce energy, which will twist and torture the inhabitants of both houses. It is plain
that she has acquired only a superficial appearance of respectability, and that his real nature
stands ready at any moment to break through the pretense of civility.

After the marriage of Edgar and Cathy. life goes on smoothly at Thrushcross Grange. But
it comes to an end at the return of Heathcliff after a three-year absence. The feeling of passionate
release with which Cathy greets Heathcliff contrasts markedly with Edgar’s own coolness. It
suggests how most of Cathy’s nature has remained unfulfilled in her marriage. No doubt that
Cathy becomes crazy when she is tortured by this misery. Cathy’s delirium is one of the lyric
high points of the book, one of the scenes. which makes Wuthering Heights, unique among
English novels. Cathy’s vision is her mystical feeling of unity with heathcliff and her desperate
sense that fate has framed their lives, they can in this world, experience love only through giving
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and receiving pain. Cathy doesn’t care whether her death will make Heathcliff unhappy or not.
She fears only least it may break the bound between them. If inconsolable anguish will keep him
faithful to her, she is glad of it.

In one word, it is Cathy herself irresistibly attracted to the wealth and the gentle of
Thrushcross Grange that she is led to betray what she herself knows to be her true nature—a na-
ture that is one with Heathcliff’s — for the sake of worldly refinement. Her decision to marry
Edgar because the brutish Heathcliff is socially beneath her, is what precipitates the tragedy of
the novel, a fact she acknowledges in the powerful scene of her reunion with heathcliff in Chapter
Fifteen.

It is on this point that Heathcliff and Cathy differ most markedly, for however cruel, how-
ever wicked Heathcliff becomes, he never betrays his dream, his own private vision of himself.
Where Cathy seeks a kind of worldly success, for its own sake, Heathcliff seeks it only as a way
of returning to Cathy. Though both acknowledge that they are inexorably a part of one another,
only Heathcliff is willing to face the consequences of that acknowledgement little by little. He
brings Cathy to the point where she too, can confess her love, but it is no accident that the terri-
ble moment of her surrender to the truth is also the moment of her death.

Though Cathy dies before the book is half over, the spirit continues to rage in the turbulent
air of Wuthering Heights haunting Heathcliff and also returns, healthily subdued, in her daugh-

ter and hér nephew Harton.



