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betterment is emphasized as well as its dircct 
value in the advanccrnelit of knowledge, and 
strong claims are made for its support. 

It certainly is thc casc that animal psychol- 
ogy in this country has, in the past decadc, 
done vcry solid and in~tructive work with vcry 
little financial support from universities or re- 
search funds. The experiments here rcported 
rcprcselit a gift of the time of one man of sci- 
ence and a gift of material resources from an- 
other. They arc typical of thc scientific dc- 
votion and self help which the public can 
profitably reward by any means in its power, 
and which any individual honors himsclf by 
supporting. EDIVAI~D1,. TIIORNDIIIE 
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ITis generally suspected among a limited 
group of scicntific men that although we sceru 
to be improving in  matters of health we are 
doing so in spite of adverse conditions a t  the 
more advanccd ages. 

We have certairsly improvcd on the whole, 
for the area in the Unitcd States from which 
acceptable records in mortality statistics are 
received annually (the registration area) has 
doubled in tho number of states included, 
within the past decade (1900-1910), although 
i t  is still no more than half of the total nuin- 
her of the states of the Union, to the shame of 
such great states as Illinois, Iowa, ICansas, 
Nebraska, etc. That mortality conditions have 
improved in the neighborhooil of the age of 
birth and in  fact, at  all the earlier ages, is so 
well established that i t  needs iio comment. 
Also, the general death rate in this country 
has decreased more in the past decade (2.6) 
than in tho previous two decades taken to-
gether (2.2). 

Bu t  all this iml~rovement is too deceiving; 
i t  covers up the fact that i n  some respects we 
are tvclrse off now Illan we were twenty years 
or more ago. Stated concretely we expect to 
show in  this paper that individuals between 
the agrs of about 50 arid 75 do not, on the 

average, live as long now as they did twenty 
years ago; and the extcnt of this retrogression 
is increasing. We shall refer to this period or 
interval of agcs as the Period of Retrogres-
sion. 

We hope to point out ,also slight indications 
of tendencics to "come baclc" a t  the still more 
advanced agcs, say from 75 on. That the indi- 
viduals at  thcse cxtrelrie ages arc "coming 
baclt" scems pretty firmly indicated by the 
results of this investigation, but not only is the 
"come baclt" small but i t  is also manifested 
at  ages where statistical data are faulty; hcnce, 
we rccomn~end that these indic*ations be held 
in abeyance until they are rnorc clcarly vcri- 
fied by other investigations of siniilal. nature. 

The English statistician and actuary, l f r .  
Georgc Icing, has explained a short method of 
constructing abridged mortality tablcs wherein 
only representative poytions of the tables atid 
the corresponding death rates and expccta-
tions of life are given. We have utilized this 
method to construct six abridged ~l~ortnli ty 
tablcs bascd upon thc mortality statistics of 
each of the sexes, and for the thrce sindo 
years 1890, 1900, and 1910. The year 1880 
was not inclndetl because the population data 
and mortality statistics for that year which 
were reliable do not cover cxactly the sarnc area. 
The mortality statiqtics of all years previous 
to 1880 are worthlcss for our purpose. Thc 
essential purpose of this paper is to compare 
and discuss the rcsults obtained through the 
construction of these mortality tables. 

The fact that each mortality table is con-
structed from datn covering but 21, single year 
absolutely prohibits thr  nse of such tablcs cx- 
cept to point out general conclusions such a+ 
are indicated in this paper. Our attitude in 
this matter should not be forgotten. 

As the explanation of the method of con-
struction of the tablcs is technical and has no 
special bearing upon the interpretation of the 
final results, we shall n~ercly refer the reader 
who desires further information to Mr. Xing's 
explanation--which, however, will bear much 
simplificat,ion-in the Registrar General's re-
port for 1014, 

The statistical dal,a for the year 1890 coxn- 
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prise the population and deaths of the nine 
registration states of that year : Connecticut, 
Delaware, Massachusetts, New Elampshire, 
New Jersey, New Yoh,  Rhode Lsland, Ver- 
mont, and the District of Columbia. The 
statistics of the sears 1900 and 1910 which 
were used in this investigation comprise those 
of the saine states enumerated above, except 
Delaware, and of the states Indiana, Maine 
and Michigan. 

The mortality tables were completed at  the 
extreme and relatively unimportant ages not 
covered by reliable data, in  the rather arbi-
trary manner discussed by N-r. King. 

The abridged mortality tables are given here 
for visual compnrison, but our discussion will 
be directed solely to the death rates and ex-
pectations of life given later. 

MORTdLITY TABLES -P 

lQW 1910 

Malcs / Females I males 1 Females 

I t  is to be noticed that the ages in the 
neighborhood of the age of birth are ignored. 
This is practically necessary in the use of such 
short methods, considering the great varia-
tions in death rates at the ages of this period. 
However, examination of various mortality 
tables constructed upon mortality conditions 
in the United States will reveal little differ- 
ence between the expectation of life at age 
twelve and that at  the age of birth. Thus, 

the expectation of life at age twelve i s  a fair 
estimate of the average length of the whole of 
American life, especially when used for pur- 
poses of coinparison of two or more sets of 
mortality conditions. 

The abridged list of death rates and corre- 
sponding differences are as follows: 

DEATH RATES PER 100,000 
Males 

- -. -

-Ages Diff. 

12 - 55 

17 - 64 

22 - 165 

27 - 230 

32 - 196 

37 - 273 
42 - 204 
47 - 313 
52 - q06 
57 - 283 
62 + 53 
67 + 159 

72 + 874 

77 + 475 

82 +1,967 

87 

92 


-. 

Femabs 

' 2 i 


I n  the table of death rates given above, at- 
tention is called not so much to the absolute 
values and their differences-for the results 
lack graduation-but rather to the trend of 
mortality conditions as indicated by them. 
This trend among both the males and females 
is unquestionably forward at  all ages below 
60, except in the decade 1900-1910, in which 
the advance among the rnales is terminated at- 
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about age 45. We might go farther and say 
that for this same decade the males did not 
advance as much a t  the ages a t  which they did 
advance as they did in  tho previous decade. 
On the other hand, the females maintained or 
even excelled their record of 1890-1900 in the 
decade 1900-1910. 

The rrrost important feature of the table of 
death ratcs is the group or period of ages at  
which both males and fernales have retro-
gressed. This retrogression is significant in  
value whercver indicated, and that i t  is not due 
to faulty statistics or errors is clearly shown 
by the fact that i t  appears iu both decades in 
both sexes. Further, the retrogression is not 
ipasmodic, but contirlues firmly from about age 
60 on to the end of the table. 

EXPECTATIONS O F  LIFE 

Males 

Ages 1 1890 I DIP~ I 1900 1 Din / 1910 

1 1 
ihere  are a few widely varying values a t  
the terminal ages, but, as mentioned above, the 
statistics at  these agcs are so faulty that little 
or no interpretation is possible. 

Summarizing the results indicated by the 
table of death rates, mortality conditions stem 

to have been improved at  ages below sixty 
during the two decades 1890-1900 and 1000- 
1910 among both the males and the fmrales, 
steadily so among the fernales but not so rnuclr 
so among the males. At ages sixty and above, 
both ~llales and females seem to have retro- 
gressed, particularly the males whose period of 
retrogressiorl during the decade 1900-1910 b ~ -
gan as far  hack as age 45. This period of 
retrogression among death rates for both sexes 
continues steadily toward the last ages of 
human life. 

As indicated in the table of expcctationr of 
life given above, the average future life time 
of males at  age twelve seems to have lel~gthenc+l 
2.19 years in  the decade 1890-1900 arid only 
.59 of a year in the decade 1900-1910, or 2.78 
years in  both decades. The gain of only .59 
is rather difficult to ex])lain, for even the gcn- 
eral death rate snfferccl a relapse in  1910, and 
no one seems to lcrrow exactly why. I t  is pos- 
sible that the fact that the period of retro-
gression encroached upon the earlier ages 
might offer a t  least a partial explanation. The 
period of retrogression among the expectations 
of life of the males is scen to begin about age 
fifty in the decade 1800-1900 and about age 
thirty in the decade 1900-1910. 

That the initial agcs of the period of retro- 
grcssion in both decades precede the corre-
sponding agcs in the table of death rates from 
10 to 18 years is what might be expected and 
is really quite important in  that i t  crrlphasizes 
the fact that il retrogression in death rates a t  
any period ol  ages will affect the expectation 
of life of all those living a t  any carlier ages. 
The two initial ages, fifty and thirty, Inen- 
tioned above, differ from earlier ages only in 
the fact that these are the first ages at  which 
the effect of retrogression a t  the advanced 
agcs outweighs the cffect of improvement a t  
the earlier ages. 
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The amount of retrogression in the expecta- 
tion of life of the males rarely exceeds half of 
a year, but the mere fact that individuals a t  
ages above fifty do not live as long now as 
they did several decades ago is of tremendous 
significance. If this period or retrogression 
could be made to vanish, so much more would 
the expectation of life at  the earlier ages be 
increased. It would be serious enough if no 
advance were registered in this period; an 
actual retrogression amounts to a calamity. 

It is very remarkable that the period of re- 
trogression of the males in the decade 1900- 
1910 ends about age sixty-five and from that 
age on we notice a tendency to "come back," 
a tendency not found in the decade 1890-1900. 
The value of this "come back " is small, it is 
true, but the values give no indications of un- 
certainty by interposing occasionally a nega- 
tive value (a retrogression). Whether this 
period of advance at the most extreme ages 
actually exists or not, we shall not presume to 
say, but the above figures are highly suggest- 
ive. 

The period of retrogression among the ex- 
pectations of life of the females also begins 
about age fifty, but there is quite a difference 
between the two decades considered. I n  the 
decade 1900-1910 the females seem to have 
overcome to a great extent the retrogression 
registered in the decade 1890-1900; this fact is 
not true of the males. Noreover, this period 
is now restricted to only about twenty years, 
whereas before i t  seemed to extend firmly to 
the end of the table. 

Here again, we see evidences of an effort to 
"come back" appearing at the extreme ages. 
The fact that this period qf " come back " ap-
pears among the expectations of life of the 
females in the same decade (1900-1910) as i t  
does among the males adds strength to the 
probability of its actual existence. 

The casual reader may have wondered how 
the period of retrogression among the death 
rates could extend to the end of the table 
while that of the corresponding expectations 
of life could end at some age such as '75. This 
is perfectly possible, for in obtaining the ex- 

pectation of life a t  any age we divide the total 
number of years lived, by the population at  
that age, and this total number of years may 
be lessened without decreasing the expectation 
of life if the population at  the given age is alvo 
lessened in the proper proportion. 

I n  this paper we have pointed out a great 
field for work; we have pointed out the exact 
location of a serious problem. It still remains 
for others to diagnose the trouble, and that 
task might well be left to those familiar with 
the diseases operative a t  the ages covered by 
this period of retrogression. However, we 
dare suggest that far the greater part of the 
trouble is due to a peculiar state of indiffer- 
ence and ignorance in  regard to the ordinary 
laws of nature, and therefore can be overcome 
best by a systematic plan of education along 
lines of elementary hygiene. 

Every one knows that few individuals be- 
tween the ages of thirty and sixty take any 
constructive forethought for their physical 
welfare; few carry out any definite plans for 
regular daily exercise or proper breathing of 
fresh air. Fewer still have even a fair con- 
ception of their own physical make-up or their 
condition at  any particular time; this fact is 
due likely both to lack of time and to reluc- 
tance to face the truth. 

One of the best ways to arouse interest in 
practical hygiene would be through the organi- 
zation of a National Health League which 
would hope ultimately to have a representa- 
tive organization in  every large community. 
It should be the duty of such a body to encour- 
age right living among its members and all 
individuals associated with them. This work 
should be supplemented by a systematic and 
regular program of study and discussion. For 
local organizations made up of individuals who 
insist they are too busy to make a personal 
study of the subject, practical lectures could 
be arranged at regular intervals, calculated to 
keep interest aroused. The lecturers could be 
obtained among broadminded and altruistic 
physicians or the faculty of the state univer- 
sity. The central organization, whether state 
or national could employ a part of its time and 
energy in no better way than in providing 
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a complete corps of efficient lecturers who 
could answer the call to some local organiza- 
tion. 

There are many individuals who are look- 
ing for a Geld in which they can utilize their 
executive powers in a worthy way. There are 
many wealthy people who are ready and even 
anxious to donate funds to a worthy cause. 
We believe a no more worthy cause exists than 
the one just suggested. 

Much work has already bcen accomplished 
by organization such as the.Y. M. C. A. to en- 
courage right living among young men, but 
little of i t  touches thc group of busy individ- 
uals who are the victims as well as the causes 
of the Period of Itetrogression. 

SPECIAL ARTICLES 
A M E T H O D  O F  P L O T T I N G  T H E  I N F L E C T I O N S  

O F  T H E  V O I C E  

S o n i ~time ago, while the writc.r was en-
gaged in the study of the " tones " of certtin 
oriental languages, it became desirable to rep- 
resent visually the tonal movements or figures 
executed by the voice in actual speech. 
ltecords of native specch were taken by the 
Rou~selot apparatus, and the wa~e-lengths in 
each tracing were measured throughout, re-
sulting in a series of numbers for each utter- 
ancc-which series we may for the moment 
suppose as included within the compass of two 
octaves, from 10 to 40 of our scheme. 

I n  default of any record of previous at-
tempts of this kind, the following scheme was 
first tried as the most obvious and simple. 
Reginnillg at  the top, the unit lines of the co- 
ordinate paper wcrc numbcred in succession 
downward from 10 to 40. Then bcginninq at  
the Icft-hand margin the mcasurcd numbers 
from the record were plottcd in ordw, each 
upon its numbercd linc, but each advanced bc- 
yoiid it3 predecessor by a constant interval 
chosen aftcr experiment as best suited to bring 
out the features of the voice-inflection. A 
continuous linc drawn through the series of 
plotted points would then represent the move- 
ment of voice as rcgards pitch. Finally the 

whole was brought into relation with concrrt 
pitch hy measuring the wave-lcngth of tllc 
rccord of a C-fork and marking its place 
among the numbered lines, and computing the 
positions of the other notes of the scale ac- 
cording to the well-known ratios of the dia- 
tonic scalp. 

The results seemcd convincing; but a study 
of them revealed a certain distortion of vcr-
tical value? similar in kind to the horizol~tal 
distortion of Mercator's maps. This was due 
to the fact that the nnmber-intervals were 
eclually spaced, whereas to our thought arrd 
visual imagination thc semitone intervals are 
equal. The f i s t  step toward remedying the 
difficulty was obvious and easy. The letters 
of the twelve scmitones took the places of the 
integers on the unit-lines of the chart. The 
next step-to find the new places of these 
integers-was not so easy. AIter some funl- 
bling and groping tho following points be-
came clear. 
1. Each semitone of the series brings with 

it to its new place the same numerical value 
which it had in its former position as a dcfi-
nite term of a geometrical progression of 
twenty-four tcrms between 10 and 40, with 
' 4 2  for thc common ratio. 111 Table I. below 
are givcri these values for the nppcr octave. 
r 'l1hose for the lowcr octave arc simply twice 
t'iresc. Thcse numbers were c~ntered on the 
chart against their respective scmitones. 

2. The integral numbers must next be ar-
iipned to thcir proper stations within this 
decimal series. IndeetX 10, 20 and 40 already 
appear in that series, and so are assigned to 
position; while 15 and 30 are so close to semi- 
tone position3 as to be practically coinciclcnf 
with them. A rough determination of the 
other positions might be made by the metllod 
of proportional parts, but the ordy real deter- 
mination is by solving the equation of the 
geometrical progression just described. That 
cquation is y =ax, in which g and x arc vari- 
ables, and a is constant, namely the common 
ratio "42. The values of y are the integral 
numbers from 10 to 40. Bg applying these 
valucs in succession to the equation, the corre- 
sponding values of x are obtaincd, that is the 


