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This raises the further question of how to combine in  the above problem if we should undertake to form 

the data in  case there are, as  there needs must be, from X and Z a t  the earlier age and from Y and W 
irregular onlissions in  the data. I t  is a general rule a t  the later age the overall age means . 

of statistics that if we have two independent and con- nX+lZ n F - ~ n t r
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sistent, estimates Q, and Q, of a quantity with two n t l  n + ~n 

standard deviations a, and a,, the weighted mean and their difference 
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error 
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but this would be a bad way to estimate G if r were 
--1 12 +- l m  large and I and 7% were not Iarge compared with m. 
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U; - eruNu,, Indeed, if we take the simple illustrative case as  
I f  we use fo r  illustration the assumption a,=a,=a,=a,, 
1 = m = tn, 

and it  is clear that if r is Iarge so that 1- r is small, t 
must be considerable before an appreciable reduction 
is made in a,. 

I t  is well known in statistics that the sampling error 
of a quantity inrolves the method of estimating the 
quantity. Thus if a universe is symmetrical, its 
center may be estinlated froin a sample drawn from 
the universe by the mean of the sample or by its 
median or by its mode or by the mean of the least and 
of the greatest element in  the sample, but the standard 
deviations of the four  estimates will be different. So 

before, a, = a, = a, = a,, 1= Pn = t ~ zwe have 

This is greater than if we had-omitted-altogether the-
extra observations which were not coinnion to both 
years unless t 2 (2r  - 1 ) / ( 1 - r ) .  I f  r = -96 we sliould 
have 23 times as  many non-common as  common obser- 
vations before we should be as well off using general 
means to estimate growth. 

This discussion will show, it is hoped, how important 
it  is when establishing norms for  increments of growth 
(i.e., of ~ v o z L ' ~ ? ~ )to maintain throughout the study a 
discipline on the part  of the students and of the 
studied mhich mill bring about the maximu111 con- 
tinuity of the record. 
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W. R. B. ROBERTSONwas born on May 31,1881, and 
spent his early life on a fa rm a t  Nanchester, Kansas. 
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for the observations to which the formulas are applied. 
PIlui if the theoretical sampling error of some quantity Q 
for samples of f i  items be a, and if me take a considerable 
number of samples of n items we may find that the stand- 
ard deviation of the values of Q observed in the different 
samples is considerably more than the theoretical ~ a l u e  0. 
I f  we evaluate the amount of grolrth by subtracting aver- 
ages taken for two groups at each of two ages and also 
evaluate i t  by averaging the amount of growth betlreen 
those ages for a single group measured a t  both ages, doing 
this a considerable number of times for different single 
groups on the one hand and for different pairs of groups 
on the other, me may well find that  the variations observed 
are not those given by theory and further that  they are 
not in the same ratio as that given by theory. I t  often 
takes extended experience to correct for such differences 
between theory and observation, but in the absence of such 
experience we have to make our estimates according to the 
theory. 

2 The qualification that  the estimates have to be con-
sistent is usually omitted. There are cases to  be  found 
in the literature lrhere inconsistent estimates have been 

H e  died in  Iowa City on March 15, 1941. H e  was 
one of C. E. McClung's eager students of cytology in 
the 'C-nirersity of Kansas (A.B., 1906; A.M., 1907). 
H e  also studied with E. L. Nark)  1909-1912, in  Har-  
vard (Ph.D., 1915). H e  then spent the rest of his 

combined by the rules which I believe to be appropriate 
only for consistent estimates. Thus W. S. Eichelberger 
and Arthur Newton, "The Orbit of Neptune's Satellite 
and the Pole of Neptune's Equator," Astronomical 
Papers of the American Ephemeris, Vol. 9, P t .  3, 1926, pp. 
275-337, discuss on p. 329 the value of the reciprocal of 
the mass of Neptune, finding from reduction of the visual 
observations 19176 - 25 and from reduction of the photo- 
graphic observations 19655+ 36. The difference is 479, 
which is many times as  much as ~vonld be consistent ~ ~ i t h  
the indicated errors, yet they obtain 19331 t 2 1  by com-
bining the observations as  if they were consistent, even 
reducing the estimated error of the combination in accord- 
ance with the rule. With the high standard in the reduc- 
tion of observations set for the American Ephemeris and 
Nautical Almanac by Simon Ne~vcomb over many years, 
I have to be somevhat hesitant in suggesting the above 
criticism, yet I must say that  I have never seen any 
theory of least squares which seems to me to validate the 
process by which the final result 19331 J: 21 is obtained 
from its immediate antecedents. 



- - 

life in  the University of Kansas, the University of 
ilIissouri, the Kansas lgr icul tural  Fxperiinent Sta-
tion and the University of 101%-a. I Ie  was s life meln- 
ber of the Icansas Acadenly of Science; fellow of the 
Anlerican Society of Zoologists; meinber of the 
American S o c i e t ~  of Naturalist,, the Genetics Society, 
Afedical Association, Poultry Xocietx, Eugenics Re- 
search Association, Ph i  Beta Icappa, Signla Xi  and 
others. 

Robertson's early papers, 1915-17, dealt with chro- 
mosomal inequalities, deficiencies, shapes and homolo- 
gies in  relation to synapsis, taxononly and genetics 
in  seven species of the sclbfaniily Tetriginae. as  well 
as in  a few species of the larger grasshoppers. Dur-
ing the period of 1920-27, he derived a valuable set 
of data, including nlang skins and feather samples, 
f~.olil the extensive breeding of turkeys to which he 
devoted himself with nleticulous care and great zeal. 
I-Ie never published on the turkey data but left then1 
in such f o r ~ n  that they will be available, i t  is believed, 
for  forthcoming contribntions of importance to the 
understanding of inheritance in these birds. 

I n  1927, Robertson calrie to the L3epartment of 
Zoology of the Icansas State College as  guest collabo- 
rator. EIe ren~ained for  three Fears, devoting hinlself 
esclusi~ely to the cytogenetics of P ~ ~ a t o t t i xte-calzzrs 

IIancock and -4pote / t i x  e z ~ ~ y c e 2 i h a l n s  Hancock. B e  

published fire papers in 1930 and 1931 roverinp the 

work of this period. These researches dealt with the 

cb~omoso~llal
relations in  partheno-prodnced (I think 
that he introduced this useful ~l-ord) pigmy locusts, 
inclacling gonoineric grouping, synapsis-like tenden- 
cies, types of parthenogenesis, hybrid vigor, split 
chro~i~osomes.the origin of the rarely partheno-pro- 
duced ~nalcs  and other cytogenetic featureb of par-
theno-prodnction. Snbsequent joint papers (1933, 
19-11) have reported on inheritance in  Cortlrippats 
lo~zgicor?lisand his accu~a te  concatenalion of cytology 
with the gross genetics of x-ray induced aberrancies 
in -4. e l , rgcepbcr l~r~ ,including a n  antosorne-sex chromo- 
some translocation. 

Robertson mas exiren~ely sensitive by nature and, 
like nlost people of sinlilar dispositions, he coni~nonly 
iniscon~trued the intentions aiid actions of his family, 
frielldh aiid colleagues to a greater deqree, perhaps, 
than he was himself misunderstood anct ill-jadged. 
Nevertheless, he mas n staunch and loyal friend and 
beneficently devoted to the wclfare and p r o g e s s  of 
his students, the work of several of whom he directed 
to doctorate theses. As a scientist he n7as extuaordi- 
narily painstaking, exacting and demanding of high 
standards in  his own and students' researches. Con-
sequeiit1~-, he proceeded slolvly and, when lneasured 
beside stream-lined researches, perhaps awkwardly, 
and t h m  in a t  least a few instances hc was subjected 

VoL. 95, No. 2457 

to the facile and inconsiderate opprobritun of dilatori- 
ness. Due to his peculiarly sensitive nature he was 
unable to meet such imputations with that saving 
coll~ples of disdain, aplonlb and sense of hnnlor so 
essential to the peace of mind and welfare of the 
creatire nncl critically experilllental scientist such as 
he was. But let it be recorded to the enduring'excel- 
leilce of Robertson's scientific cllaracter that, althougli 
~taggeredbp the forces of financial, s p i ~ i t u a l  and pro- 
fessional embarrassment, he ne~-er  relenteci nor devi-
ated fro111 the high and exacting standards rrllich 
he had irrevocably set for  hirilsrlf in the days of his 
apprenticeship with 3IcClung and Mark. I t  was clur-
ing one of the nloct iliitressing periods fo r  him that 
the rrhearch which will perhaps eventually be con-
sidered of considerable significance was accomplished. 

I n  1930. Robe~tsonwent to the University of Iowa. 
There. with the sagacious, understanding and genial 
I\li~cEnen, Bodine, Ingraln, otller staff meliibers and 
graduate students as  colleagues. his long perturbed, 
thwarted and lonesome spirit was restored to a. degree 
of composure and hope such as he had scarcely ex-
pc~ienced since those early days of happy pa~t ic ipa-  
tion in the beginning.: of cytogenetics on 31t. Oread. 
Tlleie remaining eleven years of his life were happily 
devoted to teaching, graduaie stuclents, varions re-
searches, including furtiler cytogenetics of x-rayed 
pigmy locusts and some larger grasshoppers. He 
also gave atlention to hninan hcredity and contrihntecl 
a cllaytter dealing n~i th  tlie biological background of 
the fanlily to June's "1Tociern 3I:irriage." 

DEATHS AND MEMORIALS 

PROFCSQOIZ E. DAVIS, l~rofessor of plantT'ILSIEII 
p1lysiolog~- at  the Kansas State College of lgr icnl ture 
and Applied Science, died on January 17  a t  the agc 
of seve~ity-five years. 

DR. CITARZE~ sur-D.ITIPOX,profesor  emeritu;: of 
gery at  the University of Illinois College of Jlcdicine, 
died on January 19 at the age of eighty-four years. 

DR. HARRYCIPPS, assidant professor of p,ychol- 
ogg, Louisiana State riiirer3ity, >eon to have been 
inducted into tlie Arrny, died by suicide on January 
17. I l e  was thirty-three yea1.z old. 

DUNIXGthe recent crle1)ration of the fiftieth anni- 
versary of the foundine' of the School of 3liiies of the 
Cniversity of Illinnesota, the Board of Regents hon- 
ored its founder aiid first dean, the late STTilliani 
Reinsen Appleby, by naming the School of Mines 
hailding "8pplel1y Flail." A plaque, unveiled a t  a 
ceremony in his honor on January 13, vi l l  be plnceil 


