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Correlations of Information Density and
Syllabic Rates in English and Japanese

Takahiro Iwahata

1. INTRODUCTION

Almost every learner of foreign languages would be surprised to find
out how different one language can be from another. One of those
differences relates to how languages sound; one language, for example,
when compared with another may sound faster or slower. Additionally,
there may be many differences in terms of tone, accent, and so on.
Pellegrino, Coupé, & Marsico (2011) emphasized one of those differences;
they investigated the correlation between syllabic rates and information
density among eight different languages and claimed that the eight
languages demonstrated more or less similar information rates (i. e. the
multiplication of the value of syllabic rates and the value of information
density). However, as explained later in this paper, they imply that the
Japanese language is clearly different from other languages in that it has a
much lower information rate than the other seven languages compared.
Does this infer that Japanese people need relatively more time to say what
they want to convey, compared with speakers of other languages? As a
native speaker of Japanese and a learned speaker of English, I do not
believe there is such a difference. Clearly the two languages sound
different, but I did not believe that the native English speaker conveys
information faster than the native Japanese speaker. Therefore, this paper
investigates the above claim made by Pellegrino et al., focusing mainly on
the relation between English and Japanese.



2. PELLEGRINO, COUPE, AND MARSICO (2011)

Pellegrino et al. chose seven languages, as well as Vietnamese to use as
an external reference. They prepared some short paragraphs in English
together with corresponding translations in the other languages. They
analyzed the paragraphs and calculated the values of information density,
or how much information was contained in one syllable. They then asked
some native speakers of each language to read the paragraphs, to
determine how fast a native speaker of each language reads on average,
which is shown as the syllabic rate.

2)
LANGUAGE INFORMATION SYLLABIC INFORMATION
DENSITY RATE RATE
D, (#syl/sec)

English 091 (= 0.04) 6.19 (= 0.16) 1.08 (= 0.08)
French 0.74 (£ 0.04) 718 (£ 0.12) 0.99 (= 0.09)
German 0.79 (= 0.03) 597 (= 0.19) 0.90 (* 0.07)
Italian 0.72 (£ 0.04) 6.99 (= 0.23) 096 (= 0.10)
Japanese 049 (= 002) 784 (= 0.09) 0.74 (£ 0.06)
Mandarin 094 (£ 0.04) 518 (£ 0.15) 094 (= 008)
Spanish 0.63 (£ 0.02) 782 (£ 0.16) 098 (= 007)
Vietnamese 1 (reference) 522 (+ 0.08) 1 (reference)

TABLE 1. Cross-language comparison of information density, syllabic rate, and
information rate (mean values and 95% confidence intervals).
Vietnamese is used as the external reference. (ibid., p. 544)

The table above suggests that the cited languages are more or less
similar in terms of the values in information rates, with the exception of
Japanese, which had a value of 0.74 (shown in shadow). English is the
language with the highest information rate, at 1.08. Next, is Vietnamese,
with a rate of 1, as it is the language providing the reference value. Third is
French, at 0.99, followed by Spanish, Italian, Mandarin, and German, which
is the next lowest to Japanese but still has a value of 0.90. This implies that
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all seven languages except Japanese center around the value of 1, with a
variance only to the extent of 10% higher or lower. Nevertheless, Japanese
has a value of information rate 26% lower than that of the reference
language, Vietnamese. What's more, Japanese has an information rate
31.5% lower than English. In other words, Japanese has only about two-
thirds the information rate of English. Is Japanese therefore one-third less
effective than English in terms of communication? Given the same time
span, can a Japanese speaker only convey two-thirds of the information of
English speakers?

In order to determine whether the claim is true, let us take a look at a
piece of data cited in Pellegrino et al. Only English and Japanese sections
are referred to, for ease of reference.

(3) ENGLISH: Last night I opened the front door to let the cat out. It
was such a beautiful evening that I wandered down the garden for
a breath of fresh air. Then I heard a click as the door closed behind
me. I realized I'd locked myself out. To cap it all, I was arrested
while I was trying to force the door open!

JAPANESE : HEfZ. FAEMEZAMCH L TR 572012 % Bl T
AbLE, HENIZKHLDOVWHTZE - 720OT, Pt 2K % WB
IELDOVEL S EEANED-OTY, $25L%ATRTHH
FoC, AFvEVIEDPEHIA, BoEGEMOMLTLE S
722 LA DT . BIFAORTIS, AITHERHE BT
EZLRT LI ELTWEREZAZEHEINTLES7-DTY,
(ibid.: p. 553)

Although the translation contains no mistakes, and given that there is no
finite answer to a translation, as a native speaker of Japanese I believe the
translation contains some redundancy and is somewhat lengthy. I therefore
attempted to write a more concise version, as below:

(4)  JAPANESE : Mgt Rz sMcZ ) L XM EmIT72. T4 &,
ETHAERLDVWHEZ 72D T, R 22b 2 Wds ) L&z
CENEN 720 $2ENTF v EV)EDPHIZ. FTHPHE-T



LEo7e FTDPHETHTITSTLIIL R RoTLE 72D
720 ZOH, BEELH N 72 UHITL Y LTwAEI AR R
HWEINTLEIEWIHI I FFETTONV,

This example is shorter than the original Japanese version. The original
version contains 156 syllables, whereas the edited version contains only 143
syllables, which is 84% less.

This indicates that if the Japanese text has 84% more information
density than the texts used in the study, the Japanese information rate
quoted in the study could be increased by 89% to around the value of 0.80.

The value of 0.80 for Japanese sounds better, but it is still 10% lower
than German and 30% lower than English. However, it was noted that the
kind of text used was a narrative that does not show one of the most
prominent characters of the Japanese language: the high frequency of the
omission of recoverable elements. The following examples demonstrate

this point:
Number of syllables
(5) A Did you finally give the money back to John? 12
B:Yeah, I gave it back to him. 7

This can be a quite natural conversation in English, but its direct
translation to Japanese, as shown below, makes for a fairly unnatural

Impression.
Number of syllables
6) A HRBEIEIY a v ICBEE R LD ? 16
B: Hd. BEIMGICEFNERELL L, 15

Rather, Japanese native speakers would intentionally omit the recoverable
elements and the conversation would end up more like the following:

Number of syllables
(7 AR, YaricBERELEZD? 13
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B: &, EL7zL, 7

Without overt omission, the rather literal translation has 31 syllables, while
the natural version of the dialogue has only 20 syllables, 30% less.

If this tendency is accurate, the information rate in Japanese would
increase by up to 30%, especially in the realms of daily conversations. This
factor goes a long way in answering the question of why only Japanese has
a 16-34% less information rate in the table. In this regard, it does not.

3. DATA

Upon arguing the correlations between information density and
syllabic rate across the eight different languages including English and
Japanese, Pellegrino et al. only presented one set of data”. It therefore
seems impossible to further investigate the appropriateness of the data,
such as the accuracy or appropriateness of the translations.

Therefore, instead of examining the data collated by Pellegrino et al,, I
have used a different set of data: a bilingual script from the movie Back to
the Future Part 1 with the number of syllables counted shown in
parentheses following each line in the dialogue. Here is one example:

Number of syllables
(8) MARTY : Do you know where sixteen forty riverside... 11
LOU: You gonna order somethin’, kid ? 8
MARTY: Uh, yeah. Gimme, gimme a Tab. 8

-Marty sits down at the counter-
LOU: Tab? I can't give you a tab unless you order

somethin’. 1
MARTY : Right. Gimme a Pepsi-free. 7
LOU: You want a Pepsi, pal, you gotta pay for it! 12
MARTY: Well, just give me somethin” without any 16

sugar in it, okay ?
LOU: Somethin’ without sugar. 6
(p.60)
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This short dialogue in English contains 82 syllables in total.
Here is the example translated into Japanese.

Number of syllables
(9) =74 1 UN=HA Nl D 1640 FHo T 20
L _ﬁ)iuo/( ...... o
V= T IPELT 200, K7 X? 11
R—=T A4 ZRo TIT. ¥ T % TS\, 10
— =TI TS — DR (—
V— 1 F 7 fUDEL L e & o igRkEIT e 7
W7ZAh,
=T EN R LedbRT Y - T %, 10
W= RTIUDPHL Wb, &b E W0
R 21
FRWnWiZh,
Y=74  Lod, MTHLLLRLBHEDA- 93
THRWVRDIZLT, Win?
JV— IR & DA, 9
(p.61)

This corresponding dialogue in Japanese contains a total of 120 syllables.

As these examples show, the Japanese translation contains more
syllables than the English example, indicating that the information density
of each syllable is presumably less in Japanese. It is worth noting the ratio
of the syllables counted. In the examples above, the Japanese count is 120
and the English count is 82, which means the number of syllables in
Japanese is 1.46 times higher than the number in English.

However, the research by Pellegrino et al. claimed that the information
density of Japanese is 049 and that English is 091, indicating that the
number in Japanese is 1.85 times higher than the number of syllables in
English. This does represent a discrepancy in the numbers 1.46 and 1.85.
However, recalling the observation made earlier regarding the text
exemplified by Pellegrino et al,, there’s a chance that it is rather redundant
and lengthy because it was too much of a direct translation and resulted in
unnatural Japanese.
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Let us assume for a moment that 146 is a better suited number than
1.85, and that we have determined a 26% decrease in the information
density for Japanese. This infers that we can replace the ID with 0.61,
which is 26% more than the 049 originally found.

In the following chart, the highlighted row labeled “Japanese” is the
original row from the 2011 study by Pellegrino et al; and the other
highlighted row, labeled “JP from transcript,” refers to the numbers
deducted from the bilingual text.

(10)
Information | Syllabic . . Information

Density }Ilzate ID'SR IDSR522 Rate

English 091 6.19 563 1.08 1.08
French 0.74 7.18 531 1.02 0.99
German 0.79 597 472 0.90 0.90
Italian 0.72 6.99 503 0.96 0.96
Japanese 0.49 784 384 0.74 0.74
Mandarin 094 518 487 093 0.94
Spanish 0.63 7.82 493 094 0.98
Vietnamese 1.00 522 522 1.00 1.00
*ID=Information Density *SR=Syllabic Rate *5.22=divided by 5.22

As illustrated in the rightmost cell of the orange highlighted row, the
information rate with the corrected Japanese text is now 092, which is
pretty close to the other languages, and Japanese no longer stands out as
different in this regard.

A Japanese native speaker would notice that the Japanese translation
of the dialogue cited above still contains a fair amount of redundancy and
lengthy expressions, the likely purpose being to retain the original meaning
and flavor of the text. However, it is possible to change the text into the
following:

Number of syllables
(1) ~—=F4 :UN—=HA Fili) D 1640 Fo>TEZ - 17
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— ATPEL L DD ?
Y=TA4 I hdH, THIDP. FTET I,
— =T AT I —DREITHE L —

b —

Y—=T4 72, LedHRNTL - T —,

V—  RTIUDPKL WG S, &b X%,

CETY EX LR E R EKEFIHALS,

Y= 4 LedH, [MTHOWIFERHER LI
L<C?
JU— HbHET L DA,

10

14

16
16

This corrected Japanese text contains only 98 syllables. Given that the

original English text contains 82 syllables, there are 1.2 times more

syllables in the Japanese than in the English text. The ratio of the number

of syllables used in the original research was 1.85, which is 54% more than

the 1.2 calculated from the example (11). We can therefore calculate 0.49

multiplied by 1.54, which gives us 0.75. Thus, the calculated information

density would be 0.75 (0.91 instead of 0.49 as shown in the original paper),

or 0.61, based on the direct translation seen in the bilingual transcript book.

(12)
Information | Syllabic . . Information

Density }I’Qate IDSR ID"SR5.22 Rate
English 091 6.19 563 1.08 1.08
French 0.74 7.18 531 1.02 0.99
German 0.79 597 472 0.90 0.90
Italian 0.72 6.99 503 0.96 0.96
Japanese 049 7.84 384 0.74 0.74
Mandarin 0.94 518 487 093 094
Spanish 0.63 7.82 493 0.94 0.98
Vietnamese 1.00 522 522 1.00 1.00

We can therefore conclude that the actual information rate for Japanese

lies somewhere between 092 and 1.13, which is more in line with the

numbers seen in the other six languages.
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The related numbers stay about the same with other texts from the
bilingual transcript of Back to the Future. Here are some examples below:

(13)  GEORGE: You' re right. But, uh.. Biff just happens to be my
supervisor and I'm afraid I'm just not very good at... confrontations.
(30)

MARTY: The car, Dad! I mean, he wrecked it. He totaled it. I
needed that car tomorrow night, Dad. I mean, do you have any idea
how important this was to me? Do you have any clue? (36)
GEORGE: I know, and all I can say is I'm.. I'm sorry. (12)
Va—Y  BEIASELV, TH % 73D EFRZL. 2D,
INFHE LR R VAT L e (36)
N—=T74 T HeRTE 7% QR DVOPELIZAL, A
F X AFvIZ LA L HEDOHIZHDHENPEST-AT, Zh
MEABRIZEE LR L 207 hbe TNDTHDHD? (48)
Va—T k5 hbs L. THONIEZDLDE B LRZ W
LV Z L2, (28)

(pp. 28-9)

The original English dialogue contains 78 syllables in total, whereas the
Japanese translation contains 112 syllables. This pair of dialogues reveals a
Japanese count 43% higher than that of English. This indicates that it may
be more accurate to use the information density value of 063 (i. e, 091
divided by 1.43), rather than 0.49.

(14) GEORGE: Believe me, Marty, you're better off without having to
worry about all the aggravation and headaches of... playing at that
dance. (35)
DAVE: He's absolutely right, Marty. The last thing you need is
headaches. (16)
LORRAINE: Kids... we're gonna have to eat this cake by ourselves.
Your uncle Joey didn't make parole again. (25)
Va—=V I X—T A, FUA =T 4 THEHETDHDITLAELL T,
A4 L7720, HERDZ) L o TEDho2ATZ L,
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Eok, (45)

T=7  F oKD EEBYE, =T 4, HERD L

B ATV, (26)

Tl = BRAT F=FRBRRLHETENZVEVIT R 2o

Tobo Va—ARKEANE BRI RS o720, (42)
(pp. 28-9)

The original English dialogue in this example contains 76 syllables, while

the Japanese translation contains 113. This represents 48% more syllables
in Japanese, which means it may be preferable to use the value of ID 0.61
(i. e, 091 divided by 1.48), given the dialogue in this example (14).

(15)

MARTY: Too loud. I can’t believe it. I'm never gonna get a chance
to play in front of anybody. (24)
JENNIFER: Marty, one rejection isn't the end of the world. (13)
MARTY: Naw, I just don’t think I'm cut out for music. (11)
JENNIFER: But you're good, Marty, You're really good. And this
audition tape of yours is great. (21)
JENNIFER: You've gotta send it into the record company. It’s like
Doc always says... (20)
MARTY: Yeah, I know, I know. “If you put your mind to it, you can
accomplish anything.” (20)
X—=T7 14 RETEDEoT, BULONAR VL, L AFITCIl
BTELRMELATL ) BV Lr v, (35)
VrZ 77— X —=T7TA4, lAFATH, ZNTHEDY Lr i
bo (17)
V=74 i) L. BEIEEEOT SR or L Bo T (22)
VrZ 77— FABRIEEVD, X—T 1, HHIIHRRIED
DY, TOF—=F 4 ay - F—ThADPKE. (30)
Vi T 7 — 1 IRELI- FEIICHELIRE L, wob R
BEoTWwATL L (27)
N=T4 L bdh. FroTh L, o Th, [REIXH5. H
bl 727, (23)

(pp. 18-9)
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The original English dialogue contains 109 syllables here, while the
Japanese translation count is 154. The Japanese count is 41% higher,
which means we might want to use the value of ID 065 (i. e, 091 divided
by 141) for this example.

(16)
Information | Syllabic . . Information

Density 3lf?ate ID'SR ID"SR5.22 Rate
English 091 6.19 563 1.08 1.08
French 0.74 7.18 531 1.02 0.99
German 0.79 597 472 0.90 0.90
Ttalian 0.72 6.99 503 0.96 0.96
Japanese 0.49 784 384 0.74 0.74
Mandarin 094 518 487 0.93 0.94
Spanish 0.63 7.82 493 0.94 0.98
Vietnamese 1.00 5.22 522 1.00 1.00

Given these three example dialogues, the inference is that the value of
0.61-0.65 is the appropriate value of information density for Japanese
conversations. If we take this value as appropriate, then the value of the
information rate would be 0.92-0.98, as shown in the chart above.

The Japanese translations (i) to (iii) contain aspects of direct
translation and are therefore somewhat unnatural, just as claimed above.
Thus, for the sake of reference, the translation is refined as below:

17) Ta—Y &5 %, THh 73 EREIZL. £, 29N
NEFRET LOREFTRAIZE . (33)
T—=F 4 L EITHIECVAL L, HVOPHEE AT v 7 F ¥
LcAZE. WHHDK, HOFBEPEDLDIZ, KERKIE>12A7,
2SNZAI A D P (43)
Va—=Y ghbik, THo FTERV, KRBT FE LV, (16)
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(18)

(19)

TVa—V  F AN T A THEHETLHATT IVWEIET LT
Li. ZI9G5TICTATID ALK, &Eo&, (33)

T EAE, COSDEIEBN L, FALGBELARLTY
WL, (22)

— AR EADRF AN S o 72 AT 5 Ty (35)

X—=T4 RETEEo5To TALH D)UY —bo A
Eob—HETERWVWAL, (21)

V77— X =74, 1HAFATEL, TRk
W, (17)

YT A4 E o LEIEEEOF RS VAT, (15)

VIZT el FARIERVE, ¥ =T 4, =T 11213 HE
NhbLe COF—F1ary  F=THOLZTETIWVWEDRS
7= ko (37)

V77— LaA=FEHIIESLB? WOb FIPEST
WBHTL ke . (21)

R=T 4 DA GPoTh LI [HRETHL, TFHDL] 725,
(18)

The numbers of syllables are: 92 for (17), 90 for (18), and 129 for (19).
Each corresponding original English dialogue contains 78, 76, and 109

respectively. Thus, the Japanese translations contain 18 % more in all three
cases, which indicates using the value of ID 0.77 (i.e., 091 divided by 1.18),
as per the dialogues (17)—(19).

With this number, the chart would look like this:

(20)
Information | Syllabic . . Information
Density SIIQate ID'SR ID"SR5.22 Rate
English 091 6.19 5.63 1.08 1.08
French 0.74 7.18 531 1.02 0.99
German 0.79 597 472 0.90 0.90
Italian 0.72 6.99 503 0.96 0.96
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Japanese 049 784 384 0.74 0.74
Mandarin 094 518 487 093 0.94
Spanish 063 782 493 094 0.98
Vietnamese 1.00 522 522 1.00 1.00

The value for the information rate, 1.15, is very close to the rate of 1.13 used
in the main examination of the paper. The significant amount of data that
appears to support the argument has been elucidated in the main body of
this paper.

4. EXAMINATIONS

Now let us examine why such a difference appeared in the numbers
among the Japanese text used by Pellegrino et al. and the Japanese text
from bilingual text used in this study. In order to first consider the question,
we need to observe the English dialogue and the corrected Japanese
translation, this time line by line, to examine the difference in detail:

Number of syllables
(21)  MARTY: Do you know where sixteen forty riverside.. 11
=T A UN=HFA FE)D 1640 F o TL T 17

The literal Japanese translation of this example is “Riverside Street one
thousand six hundred forty is where...” Note that there is no element
corresponding to “Do you know.” However, the number of syllables (17) for
Japanese is relatively more than that for English (11). The likely cause is
the fact that in Japanese the numerical articulation is “one thousand six
hundred forty” instead of just “sixteen forty” in English.

Number of syllables
(22)  LOU: You gonna order somethin’, kid ? 8
o= ATHPEL L RO ? 10
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There is no Japanese expression of the explicit pronoun “you” in this
sentence. We do not usually see the vocative expression such as “kid” in
Japanese either, as seen in this sentence.

Number of syllables

(23)  MARTY: Uh, yeah. Gimme, gimme a Tab. 8

LOU: Tab? I can't give you a tab unless you order 14

somethin’.

MARTY : Right. Gimme a Pepsi-free. 7

R—=T 4 DD, ZTHIWP. ¥ T2 T E, 9

V=1 &7 FENLREEKRFIHALA, 14

Y—=T4 172, LedHRTY T —, 3

The pronouns used in the original English sentences do not appear in the
Japanese translation at all, which saves a lot of syllables in Japanese. The
same thing can be said about the rest of the dialogue pair.

Number of syllables
(24)  LOU: You want a Pepsi, pal, you gotta pay for it! 12
MARTY: Well, just give me somethin” without any

sugar in it, okay ? 16
LOU: Somethin’ without sugar. 6
V= RTIPR LGRS, &b RE %, 16
T—=74 L%dH, MTHLWITERELRLOICLT? 16
V— L ibHER L DA, 6

5. CONCLUDING REMARKS

In this paper I have demonstrated that the value of the information
rate in Japanese is not less compared to that of the other languages in this
study, unlike the value 0.74 for Japanese and the value around 1 for other
languages such as English, Spanish, Chinese, etc. It is true that, as shown in
Pellegrino et al, the information density of Japanese is significantly less
than that of other languages, and that Japanese has a higher syllabic rate
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than other languages to compensate for the smaller value of information
density. However, what Pellegrino et al. did not state was that there are
other signifiers in the Japanese language to compensate for its
comparatively small value of information density. For example, the
Japanese language basically omits recoverable pronouns, or has zero-
pronouns, as opposed to he/she/it/they in English. Another signifier could
be the fact that vocatives are rarely used in Japanese.
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NOTE

D The following is the text cited in the paper, referred as “text p. 8"

ENGLISH: Last night I opened the front door to let the cat out. It was such a beautiful
evening that I wandered down the garden for a breath of fresh air. Then I heard a
click as the door closed behind me. I realized I'd locked myself out. To cap it all, I was
arrested while I was trying to force the door open!

FRENCH: Hier soir, j'ai ouvert la porte d'entrée pour laisser sortir le chat. La nuit était si
belle que je suis descendu dans la rue prendre le frais. J'avais a peine fait quelque pas
que jai entendu la porte claquer derriére moi. J'ai réalisé, tout d'un coup, que j'étais
fermé dehors. Le comble c'est que je me suis fait arréter alors que jessayais de
forcer ma propre porte!

ITALIAN: Ieri sera ho aperto la porta per far uscire il gatto. Era una serata bellissima e
mi veniva voglia di starmene sdraiato fuori al fresco. All'improvviso ho sentito un clic
dietro di me e ho realizzato che la porta si era chiusa lasciandomi fuori. Per
concludere, mi hanno arrestato mentre cercavo di forzare la portal

JAPANESE: FE®., FAIHE 2 L TR A 7:DICKBEEZRITTAL L, HF IR
FOWWEZo 72D T, P BR A2 MBI L. DAL o LEARD 20T,
FTHEBRATRTHMEST, #F v V) EPHI 2. HoHEZROMLTL
F o2 LR TY B WORTIZ, RIFEHEE N7 %22 U &
FELTWBEZARFEHENTLES7ZDTY,

GERMAN: Letzte nacht habe ich die haustur geoffnet um die katze nach drausen zu
lassen. Es war ein so schoner abend daf ich in den garten ging, um etwas frische luft



18

zu schopfen. Plotzlich horte ich wie tur hinter mir zufiel. Ich hatte mich selbst
ausgesperrt und dann wurde ich auch noch verhaftet als ich versuchte die tiir
aufzubrechen.

MANDARIN CHINESE: WeHgFATFFril Do th el , B2 AR3E, whit FE0,
AR AL bl HLIP W PR T 28 7, I T B B RIS — 7, RE T CEBIPET 1O T
ORI, MIRIREUE I I G sl T,

SPANISH: Anoche, abri la puerta del jardin para sacar al gato. Hacia una noche tan
buena que pensé en dar un paseo y respirar el aire fresco. De repente, se me cerro la
puerta. Me quedé en la calle, sin llaves. Para rematarlo, me arrestaron cuando
trataba de forzar la puerta para entrar.
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