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abdominal nerves. The synlptoins noted for  one bird 
mere "injury or paralysis of the right leg." This one 
improved and was yeturned to the laying pen. She 
was probably injured rather than paralyzed. Another 
fowl showed symptoms of unsteadiness on legs and 
jerking head movements. This bird apparently recov- 
ered, but one of the controls showing similar symptoms 
recovered without any treatment and hatched 33 out 
of 34 eggs in the past breeding season. 

Twenty-one hens mere fed wheat germ oil, 1 4  receiv- 
ing G cc or  more, and of theje fourteen, 8 received 14 
cc or more. Of the 21 birds 1 4  sllo11-ed a t  autopsy 
gross lesions of neurolymphomatosis, one sllomed 
lymphomatosis of the liver, another showed tumors 
of the feet. comb and internal organs. Two others, 
with typical symptoms, were negative. Of two birds 
with uncoordinated head movements, one improved and 
laid 29 eggs in the next 50 days. The other is still 
affected, sho~ving no improvement. 

Of the 10  controls 7 showed gross lesions of neuro-
lymphoinatosis on autopsy, one sho~ved lymphomatosis 
of the liver and ovary, and one which had shown only 
uncoordinated head movements as symptolns was nega- 
tive. One bird returned to 1a)ing condition f o r  a brief 
period but eventually died. This hen never regained 
control of its paralyzed right leg. One bird (men-
tioned above) recovered conlpletely. 

Fowls slio~ving uncoordinated head movements, 
twisting of neck to one side or over the back, gen- 
erally eventually die of inanition. I n  some cases gross 
and microscopic lesions of neurolymphonlatosis have 
been obser~~ed  in the eighth or ninth cranial nerves 
of these birds. I n  other cases it is doubtful if the 
condition actuall) represents true neurolymphoma-
tosis. 

The evidence presented, involving 31  paralyzed 
fowls treated with cold-pressed wheat germ oil in  
amounts similar to or greater than those suggested by 
Butler and XTarren, does not support their contention 
that vitamin E or  wheat germ oil can bring about 

quick recovery f r o ~ n  true neurolymphornotosis galli-
narum. 
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A PARADOX I N  THE SCORING O F  COM- 
PETING TEAMS 

LETUS suppose that a number of teams of three men 
each are  competing in an academic contest and that 
the best three teams are to be selected on the basis of a 
special examination. How shall the merits of the sev- 
eral teams be computed? 

Two possible inethods of scoring suggest themqelves : 
(1) we may list all the contestants in order of rank, 
and define the rank of each team as the sum of the 
ranks of its members; or (2)  we may consider only the 
actual examination-grade of each contestant, and 
define the score of each team as the sum of the scores 
of its members. The first method we may call the rank 
method, the second the sum-of-the-grades method. 

The rank nlethod is regularly used in scoring inter- 
collegiate cross-country runs. It should be noted, how- 
ever, that the situation in the case of the cross-country 
run is not the same as  the situation in the case of the 
academic examination. I n  the athletic contest, the 
order of rank in ~vhich the men cross the finishing line 
supplies the only data available (since the individual 
times are  not usually recorded), vhile in  the academic 
case me have not only the rank of each contestant but 
also his actual examination-grade, on the basis, say, 
of 100. The sum-of-the-grades method is used in the 
popular frog-jumping contests. Here the score fo r  
each "team of three" (consisting, to be sure, of three 
jumps of a single frog)  is computed by adding the 
lengths of the individual jumps recorded for  that team. 

I n  many practical cases it will make no difference 
which method is used. NF-ertheless, the question has 
a certain theoretical interest which seems to be worth 
discussing. 

The purpose of the present paper is to show that 
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the rank method, when applied to the academic case 
here considered, fails to satisfy the following postulate, 
which may be regarded by many people as a funda- 
mental principle : 

Pos tu la te  of relevaecy.  The relative position of any 
two teams-or the relative position of any three teams 
among themselves-ought to be determinable on the 
basis of the actual examination-grades obtained by 
the members of these teams alone. I n  other words, in 
determining the relative standing of any teams among 
themselves, i t  ought not to be neecssary to take into 
account the performance of any contestants who do 
not belong to these teams. 

To show that the rank method fails to satisfy this 
postulate, we construct the six following examples, 
each of which is a hypothetical, but entirely possible, 
case. There are  four  teams of three men each: "team 
A" has members Al, A2, AS; "team B" has members 
B1, B2, B, ; and similarly fo r  "team C" and "team D." 
The actual scores obtained by each of the twelve con- 

TABLE I1 

Case  Case  
V I I  V I I I  

testants, in each of the six cases I, 11,111,IV, V, VI, 
and shown in the table; and the question is, how shall 
we determine the relative merits of teams A, B, C, in 
each of the six cases l 

I f  we accept the postulate above, the relative stand- 
ing of the teams A, B, C, whatever it  may be, must 
obviously be the same in all six cases, since the actual 
grades obtained by the members of these teams do not 
vary from case to case. On the other hand, if we 
adopt the method of ranks, we see frqm the table that 
each of the six possible orders ABC, ACB, BAG, BCA, 
CAB, CBA, is represented by one of the six cases. 
The actual scores recorded in the six cases differ only 
in the scores obtained by two men, Dl and D,; and yet 
the variation in these two supposedly irrelevant items 
is enough to upset completely the o d e y  of merit among 
the three teams A, B, C. 

No such ambiguity arises if the sum-of-the-grades 

method is employed. This method gives A 268, B 267, 
C 266, thus determining the order ABC. 

As a n  even more striking illustration of the para- 
doxes which may result from the rank method, we con- 
struct two further examples, V I I  and VII I ,  as  shorn  
in  the second table. Here there are four teams A, B, 
C, D, and the question raised concerns the order of 
the two teams A and B. I n  passing from case V I I  to 
case V I I I  every member of team B has improved his 
grade, while every member of team A has lowered his 
grade. P e t  if the method of ranks is adopted, B starts 
out higher than A in case V I I  and then falls below A 
in case V I I I .  The change which has brought about this 
reversal of order is due entirely to changes in the 
grades of two men, Dl and DP, who do not belong to 
either of the teams A or B. 

This paradoxical situation would not occur if the 
sum-of-the-grades method were used. According to 
this method me would hare A 271 and B 268 in case 
VII ,  and B 271 and A 268 in case VIII ,  so that the 
change in the final order of merit in passing from 
case V I I  to case V I I I  would reflect in  a natural man- 
ner the improvement in B's grade and the deterioration 
in A's grade. 

These examples may suffice to  show that if the pos- 
tulate of relevancy is accepted, some method other than 
the method of ranks must be adopted. 

BOOKS RECEIVED 
BECK, REGENA C. Laboratoky Nanual  of Hematologic 

Technic, Including Interpretations. Pp.  389. 79  fig-
ures. Saunders. $4.00. 

BENSLEY',R. R. and S. H. BENSLEY. Hanclbook o f  His-  
loloaical and Cutoloqical Technique. Pp. viii t 167. 
university of C1Gcago Press. $2.0b. 

CROWTHER, About Petrolezl?n. Il-J. G. Pp. viii t 181. 

lustrated. Oxford University Press. $2.25. 


GOLDBLATT,L. A., Editor. Readings i n  Elementary Or-
ganic Chen~istry.  Pp. 150. Illustrated. hppleton-
Century. $1.25. 

HARROW,BENJBNIN. Biochemistry for. Hedical, Dental 
and College Students .  Pp. 383. 52 figures. Saund-
ers. $3.?5. 

HOGBEX,LANCELOT.Science for the Citizen; A S e l f -
Educator Basec7 on  the Social B a c k g r o ~ c l ~ d  of Scienf i f io  
Discozerg. Pp. xiii + 1082 xlx. 480 figures. Knopf. 
$5.00. 

National Research Council of Japan. Japanese Journal 
of Botany;  Translations and Abstracts. Pol. I X ,  No .  2. 
Pp. r i i  + 121-267 t98. Japanese Journal o f  Geology 
nnd Geography; Translations and Abstracts, Pol. X V ,  
Xos. 1 and 8. Pp.  iv f 129 + 37. Both illustrated. 
The Council. Tokyo. 

SKINNER,B. F. T h e  Behavior of Organisn~s;  An Bzperi-
mental Analysis. Pp. ix + 457. 148 figures. Spple-
ton-Century. $5.00. 

TIXKER, XILES A, and KEKNETHH. BAKER. Infrod71.c-
tion t o  Xe thods  i n  E.rperin~enta1 PsychoZogy. Pp. vi t 
222. 26 figures. Appleton-Century. $2.75. 

PATES,RAYMOND 9Zaktng and Operata~bg Xodel  Rail- F. 
roads. Pp. xxii 1315. Illustrated. Appleton-Cen-
turp. $3.00. 


