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C a r l  C h a r l e s  H o y t

A B S T R A C T

A s e r ie s  of th re e  e x p e r im e n ts  w e re  conducted to d e te rm in e  the 

p ro te c t io n  a ffo rd e d  the egg by the c a rto n , and consum er a c c e p ta b i l i ty  

of eggs packed  in  carto ns  of d i f fe r e n t  c o lo rs ,  s izes  and s ty les .

F o u r te e n  d i f fe r e n t  cartons w e re  eva lu a ted  both by  la b o ra to r y  

and tru c k  tests in E x p e r im e n t  I ,  to d e te rm in e  the p ro te c t iv e  q u a lit ie s  

of the c a rto n  fo r  eggs. A m e c h a n ic a l  v ib r a to r  was used in the l a b o r a 

to r y  to tes t these carto ns  under conditions a p p ro x im a tin g  r a i l  sh ipm ents  

a t  f i f t y  m i le s  an hour fo r  1200 m i le s .  T r u c k  tests of 100 m i le s ,  200 

m ile s  and 277 m i le s  w e re  used. No s ig n if ic a n t d if fe re n c e s  in  egg b r e a k 

age w e re  found betw een these fo u rte e n  cartons by an a n a ly s is  of v a r ia n c e .  

W o lf  f la ts ,  used to p ro v id e  a d d it io n a l p ro te c t io n  to carto n ed  eggs, w e re  

found to have l i t t le  va lue  in p ro te c t in g  the eggs under n o rm a l  t r a n s p o r 

ta tion cond itions . Egg b re a kag e  in  cartons tes ted  in  the la b o ra to r y  was  

found to be s ig n if ic a n t ly  g r e a te r  than in  t ru c k  tes ts .

M o ld e d  and p la s t ic  type cartons w e re  found to be m o re  s a t is fa c to ry  

than c a r to n -b o a r d  type carto ns  fo r  le a k e rs  or b ro ke n  eggs. C arto n s  

w ith  w indow s exposed the eggs conta ined th e re in ,  to so iling f r o m  b ro ke n  

or le a k in g  eggs above these carto ns  in  the case.

T h ir te e n  s ep ara te  s e r ie s  of f iv e  cartons  each w e re  ra n k e d  by  the 

D e t r o i t  C o n su m er P r e fe r e n c e  P a n e l in E x p e r im e n t  I I .  A l l  ca rto n s  w e re  

f i l l e d  w ith  la r g e ,  grade A eggs, and consum ers  w e re  asked to r a n k  these
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carto ns  in  the sam e m a n n e r  they would  i f  p u rch a s in g  them . W hen p r ic e  

was used in  the c a rto n  e v a lu a tio n , the p r ic e  c h arg ed  fo r  the eggs was  

that p r ic e  c o m m e n s u ra te  w ith  p ro c u re m e n t  and carto n in g  costs .

A p a s te l  g re e n  co lo r  on w h ite  c a r to n -b o a rd  was p r e f e r r e d  m o re  

often than o ther c o lo rs  by  the panel m e m b e r s .

Eggs in  p la s t ic  cartons  w e re  p r e f e r r e d  over carto ns  w ith  windows  

when the p r ic e  was the sam e, but w e re  ra te d  lo w e r  when a p r e m iu m  

p r ic e  c o m m e n su ra te  w ith  p ro c u re m e n t  and c arto n ing  costs was in d ica te d .

Eggs in  c a r to n -b o a rd  cartons w ith  windows w e re  p r e f e r r e d  over  

eggs in  cartons  w ithout w indow s. N o n d iv is ib le  cartons w e re  p r e f e r r e d  

o v e r  d iv is ib le  c a rto n s .

Eggs packed in two dozen g reen  on w hite  c a r to n -b o a rd  ’’p ig g y -b a c k "  

cartons  w e re  p r e f e r r e d  by 40 . 2 p e rc e n t  of the panel m e m b e rs  when th e re  

was no p r ic e  d i f fe r e n t ia l  be tw een  single and m u lt ip le  dozen u n its . Tw o  

dozen un its  w e re  found to be p r e fe ra b le  to three dozen u n its , and 1/2 

dozen un its  w e r e  le a s t  p r e f e r r e d .

E ig h ty - f iv e  p e rc e n t  of the pane l m e m b e r s ,  when given a choice ,  

p r e f e r r e d  a m u lt ip le  dozen un it  of eggs when there  was a 2 cent p e r  

dozen p r ic e  advantage fo r  the m u lt ip le  dozen c a rto n s .

Eggs of s im i la r  q u a lity  w e re  c a rto n ed  and o ffe re d  fo r sale in  four  

s u p e rm a rk e ts  in  the L a n s in g  a re a  in  E x p e r im e n t  I I I .  D u r in g  a tw e n ty -  

one w eek  p e r io d  n e a r ly  74, 000 dozens of eggs w e re  m a rk e te d  through  

these r e t a i l  o u tle ts .
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S p e c ia l r e f r ig e r a t e d  d is p la y  cabinets  w e re  p lac e d  in  each of the 

fo u r  s to res  in  s im i la r  lo ca t io n s . D u r in g  p a r t  one of this e x p e r im e n t  

c o n s u m ers  had a choice of f ive  d i f fe r e n t  c a r to n s , of w hich two w e re  

two dozen u n its ,  w ith  a p r ic e  advantage of 1 1/2  cents per  dozen fo r  

the m u lt ip le  pa c k . D u r in g  p a r t  two a l l / 2  cent per  dozen p r ic e  a d v a n 

tage was given fo r  two dozen p u rc h a s e s , w h ere  eggs w e re  c a rto n e d  in  

r e g u la r  one dozen c a rto n s . P a r t  th ree  of this e x p e r im e n t  in tro d u c e d  

a new b ra n d  of eggs to c o n s u m e rs , w ith  four choices of c a rto n s , two of 

w hich  w e re  the two dozen c a rto n s . These m u lt ip le  cartons w e re  a lso  

p r ic e d  a t  a saving of 1 1/2  cents p e r  dozen fo r  the m u lt ip le  dozen u n it .

C o n s u m ers  p r e f e r r e d  m u lt ip le  dozen units  when a v a ila b le  a t  

1 1 /2  cents p e r  dozen less  than s ing le  dozens. F i f t y - f i v e  to 60 p e rc e n t  

of the eggs p u rc h a se d  w e re  in two dozen c a rto n s . In  one t r ia l  m o re  eggs  

w e re  p u rc h a s e d  in  two dozen side by  side c a r  tons, w h ile  in ano th er m o r e  

w e re  p u rc h a s e d  in the "p ig g y -b a c k "  c a rto n s .

W hen p r ic e  advantage fo r  pu rchases of two dozen was used w i t h 

out the two dozen c a rto n , sa les  w e re  17 p e rc e n t  lo w e r  than when the 

p r ic e - m u l t ip le  c a rto n  com bin ation  was used.

A p r ic e  advantage of 1 1 /2  cents p e r  dozen a p p e a red  to be the 

d e te rm in in g  fa c to r  in  consum er acceptance of eggs packed in m u lt ip le  

dozen u n its .

O n ly  s l ig h t  d if fe re n c e s  w e re  found betw een  the panel p re fe re n c e  

and s tore  sales in  p re fe re n c e  fo r  eggs carto n ed  in m u lt ip le  dozen c a r to n s .
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Th e  s ize  of r e f r ig e r a t e d  d is p la y  a r e a  a l lo c a te d  to eggs, and the 

s ize  of to ta l s to re  sales a r e a  w e re  found to be c lo s e ly  c o r r e la te d  w ith  

egg s a le s .

Egg sales d u rin g  the p e r io d  w hen the new  b ra n d  of eggs was  

fe a tu re d ,  w e re  11 p e rc e n t  lo w e r  than when an es ta b lis h e d  b ra n d  was  

sold .
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IN T R O D U C T IO N

The packag ing  of eggs has lagged  behind that of m an y  other a g r i 

c u l tu ra l  p roducts  and has changed l i t t le  d u rin g  the past f i f t y  y e a rs .

U n t i l  r e c e n t ly ,  in m a n y  s m a ll  r e t a i l  o u tle ts , eggs w e re  o ffe re d  f r o m  

"bu lk"  d isp lays  and d ispensed in paper bags.

A lthough  m a n y  im p ro v e m e n ts  have been m ade in packag ing  and  

m e rc h a n d is in g  m o s t food p ro d u c ts , egg cartons used today have not 

been des igned  to p ro m o te  the sale  of the eggs conta ined th e re in .  

S e lec tio n  of eggs in  r e t a i l  outlets th e re fo re ,  is often based on w h at is  

expected  in  the inadequate and f re q u e n t ly  u n a ttra c tiv e  package.

S te rn  (1954) re p o r te d  that the package used fo r  food products  has 

th re e  m a in  purposes:

a . P ro te c t io n  of the p rod uct,
b. C onvenience of the c u s to m e r ,
c . Sales ap p ea l.

M o s t  egg carto ns  a r e  inadequate in  a l l  these fa c to rs .

Studies have been conducted to d e te rm in e  the econom ic loss to 

the p o u lt r y  in d u s try  caused by b roken  eggs. M i l l e r ,  D akan and C r a y  

(1951) re p o r te d  that 8 . 8  p e rc e n t  of a l l  eggs produced a t  the f a r m  w e re  

re m o v e d  in m a r k e t  channels because they w e re  c ra c k e d  or b ro k e n .  

Since the a v e ra g e  re d u c t io n  in va lue was e s t im a te d  to be 17. 5 cents  

p e r  dozen, the to ta l annual "p o te n t ia l  lo ss"  to the Ohio p o u lt ry  in d u s try  

was c a lc u la te d  to be $2 , 9 9 9 ,8 4 0 .  0 0 .  I t  was fu r th e r  e s t im a te d  that
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about ten p e rc e n t  of this loss o c c u rre d  a f te r  the eggs w e re  c a rto n e d ,  

w h ich  in d ica te s  that egg losses  in  ca rto n s  re s u lts  in a d e c re a s e d  e x 

pected  revenue  of $ 2 9 1 ,9 8 4 .0 0  a n n u a l ly  to Ohio p o u lt ry  p ro d u c e rs .  T h is  

’ ’p o te n tia l  lo s s "  does not include dam age to o ther carto n s  caused by  

l e a k e r s ,  nor does i t  inc lude  the b ro k en  eggs found by the ho usew ife .

Lfittle e f fo r t  has been m ade to d e te rm in e  the cause of b rea ka g e  in c a rto n s ,  

or to e v a lu a te  the p ro te c t iv e  c h a r a c te r is t ic s  of d i f fe re n t  s tandard  carto ns  

a v a i la b le  on the m a r k e t  today.

A c tu a l  consum er p re fe re n c e s  re g a rd in g  sty le  or co lo r  of c a rto n  

have not been ad eq u a te ly  d e te rm in e d ,  e ith e r  by r e s e a r c h  or by t r ia l  

and e r r o r ,  and seldom  have such e x is t in g  p re fe re n c e s  been p r o p e r ly  

re f le c te d  back to the egg p a c k e r  to fo rc e  a continued im p ro v e m e n t  in  

c a rto n  deve lo p m en t.

The  im p o rta n c e  of co n su m er p r e fe re n c e  and d is t r ib u to r  a c c e p ta 

b i l i t y  was r e p o r te d  by  S te rn  (1 954 ) as fo llow s: " I t  is  a m a z in g  how often

the co n su m er who uses the p ro d u c t and the d is t r ib u to r  who hand les  i t  

can, by  th e ir  c o l le c t iv e  and o b jec tive  c r i t ic is m  and suggestions , shock  

the p re c o n c e iv e d  and often co m p la c en t thinking of a p ro d u ct m a n u fa c 

tu r e r .  "

U ndoubted ly  m a n y  fa c to rs  in fluence  c o n s u m e rs ' choice of a p a c k 

a g e . H o y t e t  a l .  (1957 ) re p o r te d  that c o lo r ,  p ro d u ct v is ib i l i t y  and s ize  

of u n it  w e re  im p o r ta n t  fa c to rs  in fluenc in g  c o n s u m e rs ’ choice. S e v en ty -  

e ig h t p e rc e n t  of a s m a l l  se lec ted  sam p le  of M ic h ig a n  c o n s u m e rs  in d ic a te d



a p re fe re n c e  fo r  p u rc h a s in g  m o re  than one dozen eggs a t  a t im e .  

L a r z e le r e  and S h affe r  (1955 ) found that over tw o -th ird s  of the p u rc h a s e rs  

re p o r te d  a p u rch ase  of m o re  than one dozen eggs a t  one t im e . Some of 

the people s u rv e y e d  p u rch ased  as m a n y  as e igh t dozen eggs a t one t im e .  

T a y lo r ,  Owens and Jasper (19 54) found that 38 p e rc e n t  of a sam ple  of 

Rhode Is la n d  c o n su m ers  p u rc h as ed  eggs in two dozen lo ts ,  and 11 p e r 

cent p u rc h a s ed  th e ir  eggs in lo ts  of e ith e r  o n e -h a l f ,  one and o n e -h a lf  

or th ree  and o n e -h a lf  dozens. S lo cu m  and Swanson (1954) re p o r te d  that  

30 p e rc e n t  of the p erso n s  su rv ey e d  in  W ashington showed a p re fe re n c e  

fo r  two dozen eggs p e r  p u rc h a s e , w h ile  5 and 3 p e rc e n t  pu rchased  four  

and f ive  dozen eggs re s p e c t iv e ly .  In  spite of these in d ic a ted  p r e fe re n c e s  

fo r  m u lt ip le  dozen u n its , l i t t le  e f fo r t  has been m ade to m a r k e t  eggs in  

m u lt ip le  dozens.

W ith  the in tro d u c t io n  of s e l f - s e r v ic e  m e rc h a n d is in g  m ethods and  

m ass  d is p la y s , the des ign  and a t t ra c t iv e n e s s  of egg carto ns  have b e 

com e m o re  im p o r ta n t  as fa c to rs  in  c o m p e tit iv e  s e ll in g . The  advantages  

of an a t t r a c t iv e  package have a l r e a d y  been d e m o n s tra te d  in  the m e r 

chandis ing  of m a n y  p ro d u c ts , but the va lue of eggs in a t t ra c t iv e  carto ns  

to the p o u lt r y  in d u s try ,  or to the e n te rp r is in g  m e rc h a n d is e r  is as yet  

unknown. T h is  is one a r e a  of m e rc h a n d is in g  w h ich  has m uch o p p o rtu n 

i t y  fo r  im p ro v e m e n t  and ad v an c em e n t in  the y e a rs  ahead.

Th e  po pu la tion  of the U n ite d  States has expanded r a p id ly ,  and  

d u rin g  the p a s t  tw elve  y e a rs  has in c re a s e d  22. 1 p e rc e n t  (F ig u r e  1 ) .
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T h is  re p re s e n ts  a s iza b le  to ta l popula tion  in c re a s e  during  this p e r io d ,  

but c o n c u r re n t ly  the p e r  capita  consum ption  of eggs has d e c re a s e d  

1 0 .9  p e rc e n t  (F ig u r e  Z). Good m e rc h a n d is in g , coupled w ith  q u a l i ty  

c o n tro l and co n su m er education  m a y  he lp  to in c re a s e  consum er dem and  

fo r  egg products  and r e v e r s e  the do w nw ard  consum ption tren d .

In  this study an a t te m p t  has been m ade to s e lec t egg c a rto n s  w h ich  

o ffe r  the n e c & s s a ry  p ro te c t io n  to eggs and w h ich  could be com bin ed  into  

a t t ra c t iv e  m u lt ip le  u n its .  These, f i l l e d  w ith  G ra d e  A  eggs, w e re  o ffe re d  

to co n s u m e rs  in fo u r  L a n s in g  a re a  s u p e rm a rk e ts .
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L I T E R A T U R E  R E V IE W

In  re c e n t  y e a rs  trem end ous  advances have been m ade in m e r c h a n 

d is ing  food p rod ucts  in  the U n ited  S ta tes . In spite of this a d v a n c e m e n t  

in  m a n y  food a r e a s ,  l i t t le  has been done to m ake  the egg package m o re  

a t t ra c t iv e  to the c o n s u m e r . In  fa c t ,  l i t t l e  is known concern ing  c o n 

s u m e r  p re fe re n c e s  fo r  types of c a r to n s , sales appeal of d i f fe r e n t  c a r 

tons, or p ro te c t iv e  c h a r a c te r is t ic s  of carto ns  c u r r e n t ly  being used in  

m a r k e t  channels .

V a r io u s  in v e s t ig a to rs  have studied the in fluence of c e r ta in  c h a r a c 

te r is t ic s  of egg cartons  as they a f fe c t  the egg and the c o n s u m e r .

Egg B re a k a g e

The f r a g i l i t y  of the egg m a kes  the c a rto n in g , t ra n s p o r ta t io n  and  

handling of eggs m o re  d i f f ic u l t  than m a n y  other p ro d u c ts . Studies  

in d ica te  that a h igh p e rc en tag e  of the dozens of eggs sold through r e t a i l  

outlets  have one or m o re  c ra c k s  in  each  c a rto n . W i l l ia m s  (1958) r e 

p o rte d  that 11 .0  p e r c e n t  of the eggs p u rc h as ed  du ring  a one y e a r  p e r io d  

had unsound s h e lls .  S ix t y - o n e  p e rc e n t  of the dozens p u rc h a s e d , h o w 

e v e r ,  had one o r  m o r e  eggs w ith  unsound s h e lls . S im i la r  re s u lts  w e re  

re p o r te d  by  B e c k e r  (1953 ) who found that 50. 0 p e rc e n t  of the dozens  

p u rc h a s e d  f r o m  r e t a i l  s to res  conta ined one or m o re  eggs w ith  checks  

or b ro k e n  s h e lls .  B ro k e n  eggs w e re  found less  f re q u e n t ly  in c a rto n e d
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eggs than in p ap er bags.

D a r r a h  and M o o re  (1956) found e s s e n t ia l ly  no d i f fe re n c e  in  egg 

b re a k a g e  betw een  eggs in r e g u la r  cartons  and those in  p la s t ic  c a rto n s .  

T h e y  found that egg b re a k a g e  in p la s t ic  carto ns  was not as g re a t  when  

packed e ith e r  len g th w ise  or c ro s s w is e  in  the case, as when the carto ns  

w e re  p acked  a l te r n a te ly  c ro s s w is e  and len g th w ise .

Egg b re a ka g e  a t  d i f fe re n t  le v e ls  in  the m a rk e t in g  channel was r e 

p o rte d  by M i l l e r ,  D akan  and C r a y  (1 9 51 ).  T h e y  found 2. 8 p e rc e n t  

b ro k e n  and re m o v e d  a t  the f a r m ,  2 . 6 p e rc e n t  re m o v e d  a t  the t im e  of 

g ra d in g , 2. 5 p e rc e n t  c ra c k e d  in the g rad in g  s ta tion , and 0. 9 p e rc e n t  

c ra c k e d  betw een  the grad ing  station  and the w h o le s a le r .  T h e y  point  

out that this loss is a b so rb ed  by  the p ro d u c e r ,  since p r ic e s  and m a rg in s  

a r e  ad ju sted  to absorb  the share  of loss o c c u rr in g  a t  that po in t. T h e y  

e s t im a te d  that the d e c re a s e d  reven u e  to the Ohio p o u lt ry  in d u s try  in  

1948 was $ 2 ,9 1 9 ,  840.

D am ag e  o c c u rr in g  to eggs in  r a i l  sh ipm ent was re p o r te d  by M y e rs  

and R ingw ood (1945 ) to be 1. 9 p e rc e n t  of a l l  eggs shipped. T h is  dam age  

was c la s s ed  as h idden , thus was in  add it ion  to c la im s  paid  by r a i l r o a d s  

fo r  egg dam age w h ic h  w as , a c co rd in g  to M y e rs  and B ix b y  (1 945 ),  

$ 6 5 0 ,0 0 0  fo r  the y e a r  1944.

C o lo r  and C a r to n  P r e fe r e n c e  

Bevans (19 58 ) re p o r te d  that package appeal is the m a in  re as o n  a 

c o n su m e r buys one package in p re fe re n c e  to an o th er . He s ta ted ,
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" In  our p r e s e n t  s e l f -s e le c t io n ,  im p u ls e  buying m a r k e t ,  the package is  

the m o s t  p o w e rfu l s a le s m a n , "

The e vo lu tion  in  egg m e rc h a n d is in g  d u rin g  re c e n t  y e a rs  is p r o 

nounced. A s  r e c e n t ly  as 1948, N y b ro te n  (1952) found that over o n e - 

h a lf  of a l l  eggs in a sam ple  of W e s t V i r g in ia  s to res  w e re  sold in  paper  

bags. W h e re  carto n s  w e re  used, the 3 by  4 m o ld ed  c a rto n  was the 

m o s t  p re v a le n t .  S im i la r  f ind ings w e re  r e p o r te d  by  B e c k e r  (1 9 53 ) ,  

a lthough he did  f in d  that am ong chain  s to res  in the P it ts b u rg h  and  

P h ila d e lp h ia  a r e a ,  a l l  eggs w e re  c a rto n e d . In  c o n tra s t  to these e a r l i e r  

r e p o r ts ,  T a y lo r ,  O w ens, and Jasp er (1954 ) re p o r te d  that 97 p e rc e n t  of 

a co n su m e r sam ple  in  P ro v id e n c e ,  Rhode Is la n d , pu rchased  th e ir  eggs 

in  c a r to n s . S im i la r  find ings w e re  r e le a s e d  by  G o o d ric h  (1958 ) fo llo w in g  

a study in  552 s u p e rm a rk e ts  in  the N ew  Y o r k  a r e a .  A l l  eggs sold in  

these s to res  w e re  c a rto n e d , and the 2 by  6 p a p e rb o a rd  c a rto n  was the 

m o s t p r e v a le n t .

D a r r a h  and C a rp e n te r  (1954) r e p o r te d  that the use of w indow ed  

cartons  in c re a s e d  egg sales in  C e n tra l  N ew  Y o r k ,  and that the a r e a  

de voted  to w indow s in  the c a rto n  was d i r e c t ly  c o r r e la te d  w ith  egg sa les .  

G o o d r ic h  (1958 ) found, in the sam e a r e a ,  that 39 p e rc e n t  of 552 sam p le  

s to res  w e re  s e ll in g  some eggs in  w indow ed c a r to n s . A l l  of these s to res  

fe a tu re d  a t  le a s t  one ro w  of carto ns  w ith  w indows in th e ir  d is p la y s .

The use of p la s t ic  carto ns  has been a re c e n t  innovation . Studies  

b y  Saunders  (1 9 5 6 ) ,  D a r r a h  and M o o re  (1 9 5 6 ) ,  P a s vo g e l (1 9 5 8 ) ,  and
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N y b ro te n  (1958 ) have a l l  in d ic a ted  a  co n s u m e r p re fe re n c e  fo r  a p la s t ic  

type c a r to n . D a r r a h  and M o o re  (1956) re p o r te d  that only 10 p e r c e n t  of 

a c o n su m er sam p le  w e re  w i l l in g  to pay  the p r e m iu m  p r ic e  n e c e s s a ry  

fo r  the p la s t ic  c a r to n . N y b ro te n  (19 58 ) found only 4 p e rc e n t  w i l l in g  to 

p ay  the p r e m iu m  p r ic e  and P a s v o g e l (1958 ) re p o r te d  that consum ers  

would  not p ay  a p r e m iu m  fo r  eggs packed in  p la s t ic .

Egg D is p la y s

Egg m e rc h a n d is in g  techniques in r e ta i l  outlets have often lagged  

behind  other food p ro d u c ts . Eggs u s u a l ly  com pete  fo r  space w ith  m i lk  

and m i l k  p roducts  in  the d a ir y  case . N y b ro te n  ( 1952) re p o r te d  a d e fin ite  

r e la t io n s h ip  be tw een  the n u m b er of "egg o ffe r in g s "  and tota l sales of 

eggs p e r  s to re .  Egg o ffe r in g s  w e re  defined  as any  d is t in c t io n  that gave 

the cu s to m e r  a choice in  the egg se lec tio n .

R e f r ig e r a te d  egg d isp lays  w e re  found in on ly  o n e -h a lf  of 500 

sam ple  s to re s  in  a W ashington  state s u rv e y  (S tade lm an  and Jensen, 1950).  

T h is  c o n tra s ts  s h a rp ly  w ith  f ind ings  e igh t years  la t e r ,  by G o o d r ic h  

(1958) in  a study of 552 sam ple  s to res  in  New Y o r k  sta te . He re p o r te d  

that 96 p e rc e n t  of the s to res  had r e f r ig e r a te d  d is p la y  space fo r  the eggs. 

S to res  w e re  a r b i t r a r i l y  c la s s if ie d  a c co rd in g  to s ize  on the basis  of the 

n u m b e r  of cash r e g is te r s .  S tores  w ith  two to fo u r  cash r e g is te r s  w e re  

c la s s e d  as s m a l l ,  those w ith  f iv e  to s ix  w e re  c lassed  as m e d iu m , and  

those w ith  seven or m o re  w e re  c la s s e d  as la r g e .  The l in e a r  fe e t  of 

egg d is p la y  space was found to be 3 .7  in the s m a l l  m a r k e ts ,  5 .4  in the
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m e d iu m  m a r k e ts ,  and 7. 2 in  the la r g e  m a r k e ts .  Th ese  f ind ings  w e re  

in  l in e  w ith  a tre n d , fo r  a r e f r ig e r a t e d  d is p la y  a r e a  in  s u p e rm a rk e ts ,  

w h ich  was g e n e r a l ly  o b s e rv ab le .

Egg P u rc h a s e s  and Size of U n its  P u rc h a s e d  

The  in c re a s e  in  n u m b e rs  of m o d e rn  food s u p e rm a rk e ts  and h o u s e 

ho ld  r e f r ig e r a t o r s  has undoubted ly  encouraged  the p ra c t ic e  of p u rch as in g  

food c o m m o d it ie s  in  la r g e r  qu an tit ies . T a y lo r ,  Owens and Jasper (1954 )  

r e p o r te d  that 66 p e rc e n t  of the fa m i l ie s  in  a Rhode Is la n d  s u rv e y  p u r 

chased eggs in q u an tit ies  of two dozen or m o r e .  S im i la r  find ings w e re  

r e p o r te d  by  L a r z e le r e  and S h a ffe r  (1955 ) in  a M ic h ig a n  study. H o w e v e r ,  

S lo cu m  and Swanson (1954 ) found only 51 p e rc e n t  of a consum er sam p le  

in  W ashington  state p u rch ased  m o re  than one dozen eggs each p u rc h a s e .

Th e  in tro d u c t io n  of the th ree  dozen "E conopack"  re s u lte d  in a 

m a r k e d  in c re a s e  in  egg sales in sam ple  s to res  in  Ohio (L e v in s o n  1957). 

T h r e e -d o z e n  carto n s  w e re  p r ic e d  advantageous ly  to the c u s to m e rs .  

M e r e d i th  (1957) found a s im i la r  th re e -d o z e n  c a rto n  to be p a r t ic u la r ly  

d e s ira b le  fo r  m e rc h a n d is in g  p u l le t  eggs during  the t im e  of y ear  when  

p r ic e  w as fa v o ra b le .

B ra n d  N a m e  In f lu en ce  in  Egg P u rc h a s e s  

The  tren d  to w ard  s e ll in g  m o re  c a rto n ed  eggs has in f lu e n c e d  the 

use of b ra n d  nam es in m e rc h a n d is in g  eggs. R e p o rts  in d ic a te  that the 

a c tu a l in flu en ce  of a b ran d  nam e on the c a rto n  v a r ie s  betw een g e o g ra p h 

ic a l  a re a s  and am ong types of c o n s u m e rs . G o o d r ic h  (1958) r e p o r te d
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that 84 p e rc e n t  of a l l  s to res  in  a N ew  Y o r k  s u rv e y  sold on ly  "b ran d ed "  

eggs. E a r l i e r  studies c o n tra s t  s h a rp ly  w ith  these f in d in g s , thus in d i 

cating the tre n d  to w a rd  c a rto n in g , and the use of b ra n d  n a m e s . In  a 

W ashington  s u rv e y , S tade lm an  and Jensen (19 50) found that 50 p e rc e n t  

of a c o n su m e r sam p le  l ik e d  b ra n d s  and p u rch a se d  eggs of a p a r t ic u la r  

b ra n d  u n t i l  they got a bad egg; then u s u a lly  changed b ra n d s . S lo cu m  

and Swanson (1 954 ) found b ra n d  nam e a s so c ia ted  w ith  q u a lity ,  but on ly  

one th ird  of those in te rv ie w e d  had p u rc h a s ed  a p a r t ic u la r  b ra n d  a t  the 

la s t  p u rc h a s e . L a r z e le r e  and N ic h o ls  (1950 ) found that b ra n d  nam e  

was co n s id e re d  im p o r ta n t  by  on ly  20 p e rc e n t  of a sam ple  of M ic h ig a n  

c o n s u m e rs . B a k e r  and G o ld m an  (19 51 ) re p o r te d  that on ly  7 p e rc e n t  of 

a sam p le  of Des M o in e s  co n su m ers  p u rch as e d  eggs by  b ra n d , w h ile  

Jasp er  and C r a y  (1 953 ) found less  than 0 .3  p e rc e n t  of the co n s u m e rs  

in te r v ie w e d  in  an Ohio study c o n s id e re d  b ra n d  nam e when p u rc h as in g  

eggs. S im i la r  find ings w e re  re p o r te d  b y  C o rb e tt  ( 1933).

N y b ro te n  (1 9 52 ) found b ra n d  in f lu e n c e  im p o r ta n t  on ly  in  la rg e  

s to re s  in  la r g e  c it ie s  in W e s t V i r g in ia .  S locum  and Swanson ( 1954) 

found b ra n d  in f lu en c e  m o re  pronounced among h igher incom e than am ong  

lo w e r  in co m e  groups in  W ash ington .

P r ic e

Since such i te m s  as food and c loth ing a re  co n s id e re d  n e c e s s i t ie s ,  

p r ic e  should have less  e f fe c t  on sa les  than i t  has on lu x u r y  i te m s .  

S heph erd  (1 947 ) r e p o r te d  that e la s t ic i ty  of dem and fo r  eggs on an annual
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b a s is  is  about - 0 , 4 ,  w h e re a s  on a m o n th ly  data a n a ly s is ,  i t  is  found to 

be - 3 . 0 .  T h is  m eans that a 1. 0 p e rc e n t  change in  annual supplies is  

a s s o c ia te d  w ith  an annual p r ic e  change of on ly  . 4 of a p e rc e n t ,  but a

1 .0  p e rc e n t  change (m o n th ly  data) in  supplies is asso c ia ted  w ith  a 3. 0 

p e rc e n t  change in  p r ic e .  In  o ther  w o rd s  sh o rt  t im e  flu c tu a tions  in  supply  

a f fe c t  p r ic e  m o re  than do long t im e  f lu c tu a t io n s .

E v e n  though egg p r ic e s  a re  r e la t iv e ly  in e la s t ic ,  p r ic e  d if fe re n c e s  

w ith in  the sam e m a r k e t  or m a r k e t  a r e a  could co n ce iva b ly  have a m a rk e d  

in f lu en ce  on egg s a le s .  H o w e v e r ,  on a long t im e  b a s is ,  egg p r ic e s  

would  be expected  to have r e la t iv e ly  l i t t le  in fluence  on egg p u rc h a s e s .  

T h is  was substantia ted  b y  B a k e r  and G o ld m an  (1951 ) who found on ly

5 .0  p e r c e n t  of a D es M o in e s  co n su m er sam ple  c o n s id e re d  p r ic e  an  

im p o r ta n t  fa c to r  when buying eggs. H o w e v e r ,  L a r z e le r e  and N ich o ls  

(1950 ) r e p o r te d  that 57 p e rc e n t  of a consum er sam ple  in  M ic h ig a n  con

s id e re d  p r ic e  to be an im p o r ta n t  buying fa c to r .  C ro n , B u rd e t te ,  and  

D e V a u l t  (1 939 ) found p r ic e  to be an im p o r ta n t  buying fa c to r  by on ly

23 p e r c e n t  of a co n s u m er sam ple  in  B a l t im o r e .  S im i la r  re s u lts  w e re  

re p o r te d  by Jasp er and C r a y  (1 9 53 ) and S locum  and Swanson (1 9 5 4 ) .

G o o d r ic h  (1 9 58 )  r e p o r te d  that the p r ic in g  of eggs on the o d d -cen t  

was an o v e rw h e lm in g  p ra c t ic e  of s u p e rm a rk e ts  of d i f fe r e n t  types and  

s iz e s .  T h i r t y - f i v e  of 552 sam ple  s to re s  p r a c t ic e d  m u lt ip le  and s p li t  

u n it  p r ic in g ,  tw e n ty -s ix  s to res  p r ic e d  two dozen eggs to g e th e r ,  two 

p r ic e d  th ree  dozen eggs together (e m p lo y in g  the r e la t iv e ly  new 6 by  6



p a p e rb o a rd  c a r to n ) ,  and seven s to re s  p r ic e d  eggs in  o n e -h a l f  dozen  

u n its .  L e v in s o n  (1 9 57 ) r e p o r te d  that a p r ic e  d i f fe r e n t ia l  of one to two 

cents p e r  dozen on a th re e  dozen p a ck  in f lu en ce d  m a n y  c u s to m e rs  to 

p u rc h a s e  l a r g e r  qu an tit ies  of eggs a t  a t im e  as w e l l  as m o re  to ta l eggs.
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P U R P O S E  A N D  G E N E R A L  P R O C E D U R E

T h is  study was designed to eva luate  the p ro te c t iv e  p ro p e r t ie s  

and co n su m er a c c e p ta b i l i ty  of the m a jo r  types of egg carto n s  now being  

used, and to d e te rm in e  the co n su m er p re fe re n c e  fo r  sp ec if ic  co lo r  of 

c a rto n s , design of ca rto ns  and s ize  of units  o ffe re d  fo r  sa le .

In  eva lu a tin g  p re fe re n c e  fa c to rs ,  i t  was decided to u t i l iz e  the 

D e t r o i t  P r e fe r e n c e  P a n e l “ ^and a c tu a l sales in  four s u p e rm a rk e ts  in  the 

L a n s in g  a r e a .  U t i l i z a t io n  of id e n t ic a l  r e f r ig e r a te d  d is p la y  units in  

each s to re  m ade p o ss ib le  an e v a lu a tio n  of this a d d it io n a l d is p la y  space, 

and an ev a lu a tio n  of c e r ta in  p r ic e  d i f fe r e n t ia ls ,  some of w h ich  w e re  

c o n tro l le d  b y  the e x p e r im e n ta l  des ign .

1 / T h is  p a n e l is  com posed of c o n s u m e rs  in  the D e t r o i t  
M e tro p o l i ta n  a r e a .
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E X P E R I M E N T  I„ P R O T E C T I V E  P R O P E R T IE S  O F  EG G  C A R T O N S  

T h e r e  is  a d e fin ite  need fo r  p ro te c t in g  eggs in  m a r k e t  channe ls .  

V a r io u s  studies have in d ic a te d  the im p o rta n c e  of d e c re a s e d  revenu e  

re c e iv e d  f r o m  egg sales because of c ra c k e d  and b ro k e n  eggs. A lthough  

the loss is  re c o g n iz e d , l i t t l e  e f fo r t  has been m ade to d e te rm in e  the 

a m o u n t of p ro te c t io n  g iven the egg b y  d i f fe r e n t  types of c a r to n s .

P ro c e d u re

F o u r te e n  d i f fe r e n t  egg c a rto n s  w e re  e v a lu a ted  on the bas is  of

p ro te c t io n  of the egg. A n a t te m p t  w as a lso m ade to m e a s u re  the e x t ra

p ro te c t io n  of the egg b y  the use of " W o lf"  f la ts  p lac ed  un d ern ea th  and

2 /
on top of the carto n s  in  the egg c a s e .—

In  P a r t  A of the e x p e r im e n t ,  ca rto n s  f i l le d  w ith  eggs w e re  tested  

in  the la b o r a to r y  under conditions designed to a p p ro x im a te  r a i l r o a d  

co n d it io n s . A m e c h a n ic a l  table  v ib r a to r  was re g u la te d  to o p e ra te  a t  a  

f re q u e n c y  of fo u r  and o n e -h a lf  cyc les  p e r  second. The m o tio n  of the 

tab le  w as  designed to a p p ro x im a te ,  in  an a c c e le ra te d  m a n n e r ,  the e f fe c t  

of m o tio n  e x p e r ie n c e d  in  f r e ig h t  c a rs  caused by the n o rm a l  p e r io d  of 

the c a r  s p r in g s , r a i l  jo in ts  and f la t  w h e e ls .  F ig u r e  3 shows the package

2 /  T h e 'W o lf"  f la t  is  a pulp, c r im p e d  f la t  des igned to give p r o 
tec tion  to cases of ca rto n e d  eggs.
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v ib r a t o r .  Eggs w e re  subjected to th is  t r e a tm e n t  fo r  a one hour tes t  

3 /
p e r io d .—

Eggs of AA and A q u a lity  w e re  obta ined  f r o m  the U n iv e r s i ty  f a r m s ,  

and any  eggs showing tre m u lo u s  a i r  c e lls  w e re  re m o v e d . Eggs w ere  

candled  in d iv id u a l ly  both a t  the beginning and end of the e x p e r im e n t  fo r  

the d e te rm in a t io n  of this q u a lity .

A f te r  c a rto n in g , eggs w e re  packed in  s tandard  th i r ty  dozen f ib r e -  

b o a rd  egg c a se s . F iv e  re p lic a t io n s  of each ca rto n  w e re  used in  the 

e x p e r im e n t ,  and these cartons  w e re  p lac ed  a t  ra n d o m  in the case in  

such a w a y  that each c a rto n  was re p re s e n te d  in  each ro w  in the case  

a cc o rd in g  to a ra n d o m iz e d  table i l lu s t r a te d  by D ixon  and M as  sey  ( 1951). 

The m eth od  used to p a c k  the eggs fo r  the v ib r a to r  test is shown in  

T a b le  I .

In  P a r t  B of this e x p e r im e n t  Z70 dozens of eggs w ere  sorted  and  

packed  in  th re e  d i f fe re n t  lo ts  a c co rd in g  to the p ro c e d u re  outlined  in  

T a b le  I ,  Eggs w e re  obta ined f r o m  the H a m ilto n  F a r m  B u re a u  C o o p e r 

a t iv e ,  H a m i l to n ,  M ic h ig a n ,  a f te r  they had been w eighed and graded .

■All eggs w e r e  re c a n d le d  acco rd in g  to the sp ec if ica tio n s  ou tlined  in  

P a r t  A o f this e x p e r im e n t .  In  o rd e r  to obtain Z70 dozens of tes t eggs,

Z94 dozens w e re  s o rte d  and Z4 dozens w e re  re m o v e d  because they w e re

3 /  The re g u la t io n  of the v ib ra to r  speed a t  4 1 /Z  cyc les  p e r  second  
is  to a p p ro x im a te  r a i l r o a d  t r a v e l  a t  50 m i le s  p e r  h o u r . The  
one hour te s t p e r io d  re p re s e n ts  a t re a tm e n t  s im i la r  to a 1Z00
m i le  r a i l  t r ip .
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'TABLE I

T H E  R A N D O M IZ E D  D E S IG N  U S E D  FO R  P A C K IN G  EGGS IN
E X P E R I M E N T  I

1
C A SE 1 C ASE 2 CASE

■ "" - .........
3

R ow G a r ton
C a rto n

C a r  ton C a r to n
C arto n

C arto n  I C arto n
C arto n

C arto n

1 1 2 3 4 5 6 13 14 15

2 2 3 1 5 6 4 14 15 13

3 3 1 2

‘

4 5 15 13 14

4 1 3 2 4 6 5 13 15 14

5 2 I 3 5 4 6 14 13 15

1 7 8 9 10 11 12

2

3

8

9
9
7

7
8

11

12

12

10

10

11

S p ec ia l
F la ts

4 7 9 8 10 12 11

5 a 7 9 11 10 12
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l e a k e r s ,  checks or had tre m u lo u s  a i r  c e l ls .  Of those re m o v e d  70 p e r 

cent w e re  checks or le a k e r s ,  w h ich  w ould  ind ica te  that some of the egg

b re a ka g e  found in the c a rto n  occurs  a t  the g rad ing  station .

The  th ree  lo ts  of eggs w e r e  lo ad ed  on a s e m i - t ran s p o r  t loaded w ith  

eggs. L o t  3, d es tined  fo r  the w h o le s a le  t ra n s p o r t  ro u te  of 200 m ile s  plus  

the r e t a i l  route  of 77 m ile s  was loaded  in  the c e n te r  of the t ra n s p o r t .

L o t  2 ,  destined  fo r  the 200 m i le  w h o lesa le  t ru c k  route  was a lso  loaded  

in  the c e n te r  of the t ra n s p o r t ,  and L o t  1, destined  fo r  the 100 m i le  w h o le 

sale ro u te  w as loaded in  the r e a r  of the t ra n s p o r t .  A l l  cases w e re  taped

and la b e le d  a c c o rd in g  to th e ir  po in t of d e l iv e r y .

L o t  1 was d e l iv e r e d  to the F o od  S tores  a t  M ic h ig a n  State U n iv e r s i ty ,  

L o t  2 was d e l iv e r e d  to B r ig g s  D a i r y  P ro d u c ts  C om pany  in  D e t r o i t ,  and  

L o t  3 , a f te r  being d e l iv e r e d  to B r ig g s  D a i r y  P ro d u c ts  C om pany , was  

p la c e d  on th e ir  r e t a i l  t ru c k  and sub jected  to an ad d it io n a l 77 m i le  route  

in  D e t r o i t .

A l l  eggs w e re  checked a t  the c lose  of the tests and carto n s  w e re  

eva lu a ted  on the bas is  of egg b re a k a g e  in  the c a rto n . A s p e c ia l scoring  

c h a r t  was d e v ised  w ith  s p e c if ic  va lues  or d e m e r i t  points fo r  each  c o n d i

tion w h ich  r e s u lte d  in  a lo w e r  m a r k e t  va lue  fo r  the egg. T a b le  I I  i l l u s 

t ra te s  the s co r in g  c h a r t  used fo r  e va lu a tin g  the cartons  in this e x p e r im e n t .

R es u lts
The re s u lts  of P a r t  A and P a r t  B of the e x p e r im e n t  a r e  r e p o r te d  

in  T a b le  I I I .  A n  a n a ly s is  of v a r ia n c e  in d ic a te d  that th ere  was no
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T A B L E  I I

S C O R E  C H A R T  F O R  E V A L U A T IO N  O F  E G G  C A R T O N S

Egg Q u a l i ty  F a c to r s P o in ts  p e r  Egg ^

S l ig h t ly  t re m u lo u s  a i r  c e l l 1

F r e e  m ov ing  a i r  c e l l 2

A i r  c e l l ,  bubbly 3

zC r a c k 4

L e a k e r 3 5

One (1) le a s t  s e r io u s . F iv e  (5) m o s t s e rio u s .

C r a c k  is defined  as an egg w ith  the she ll c ra c k e d  
b u t the m e m b ra n e  unbroken .

L e a k e r  is  defined  as an egg w ith  the shell c ra c k e d  or 
b ro k e n  and the m e m b ra n e  b ro k e n , w ith  contents  
exuding or f r e e  to exude.
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T A B L E  III
I  2

E G G  D A M A G E  AS IN F L U E N C E D  B Y  C A R T O N  A N D  H A N D L IN G  T R E A T M E N T

T re a tm e n ts
3

C a r  ton M e c h a n ic a l
V ib r a to r

100 M i le  
T r a n s p o r t

200 M i le  
T  ra n s p o r  t

277 M i le  
T r a n s p o r t

Score Score Score Score

1 . S e lf  -L o c k in g 5 4 0 8
2 . W h ite  C h ie f 6 0 0 2
3. T w in  Egg S a fe ty 6 8 0 8
4. C ase  A ce 25 8 4 5
5. M ic h ig a n 17 1 0 9
6 . Super C e l l 11 0 0 0
7. H a w k 16 8 0 1
8 . P e t 19 0 0 0
9. M ic h ig a n

(6 w indow s)
29 17 12 0

10. M ic h ig a n
(12 w indows)

14 8 38 0

11 . S e l f -L o c k in g  
(6 w indow s)

20 8 28 0

12 . S e lf  -L o c k in g  
(12 w indow s)

9 1 0 0

13. P la s t ic 17 9 12 0
14. T  r ifo ld^ 9 4 8 0
15. B la n k ----- ----- ----- -----
16 . W o lf  F la ts  and  

C a rto n  12
10 0 0 1

17. W o lf  F la ts  and  
C a r to n  12

16 0 0 0

18. W o lf  F la ts  and  
C a r to n  12

25 0 0 1

C arto n s  1 ,4 ,  11, 12, 14 and W o lf  F la ts  m a n u fa c tu re d  b y  G e n e r a l  
P ackag e  D iv is io n ,  D iam o n d  G a rd n e r  Co. ;C h icago, 111; C arto n s
2 ,7  and 8 m a n u fa c tu re d  by  B lo o m e r  B r o th e r s ,  N e w a rk ,  N .  Y .  ; 
C a r to n  3 m a n u fa c tu re d  b y  G a ir  Co.; C a rto n  6 m a n u fa c tu re d  by  
In te rs ta te  F o ld in g  B ox, M id d le to w n , Ohio; C a r to n  5 , 9 , 1 0  m a n u 
fa c tu re d  by  S u th er la n d  P a p e r  Co. , K a la m a z o o , M ic h ig a n ;  and  
C a rto n  13 b y  K uhl C o m p a n y , F le m in g to n ,  N ew  J e rs e y .
C om puted  f r o m  D am age C h a r t ,  T a b le  1

3
T h is  was the 200 m i le  w h o le sa le  ro u te  plus the 77 m i le  r e t a i l  ro u te

4
T h is  w a s  a b la n k  c a r to n  used to f i l l  the th i r ty  dozen egg cases



s ig n if ic a n t  d i f fe re n c e  in egg dam age betw een  eggs packed in the d i f f e r 

ent c a r to n s , o r betw een the c a rto n s  w ith o u t the "W o lf 'f la ts  and those 

w ith  the " W o lf"  f la ts .  T h e re  was a s ig n if ic a n t  d i f fe re n c e  betw een  the 

t r u c k  t r e a tm e n ts  and the m e c h a n ic a l  v ib r a to r  t r e a tm e n t ,  h o w e v e r .

T h is  w ould  support the need fo r  s p e c ia l packag ing  of p roducts  that a re  

shipped b y  r a i l ,  (T a b le  IV ) .

A n a n a ly s is  of v a r ia n c e  was com puted  using the data obtained  

f r o m  the v ib r a to r  study. T h is  a n a ly s is  w as m ade acco rd in g  to the 

p ro c e d u re  d e s c r ib e d  by  G oulden (1 952 ) under " T r a n s fo r m a t io n s " .  

A lthough d i f fe re n c e s  in  egg dam age betw een  carto ns  w e re  g r e a te r  in  

th is tes t, these d if fe re n c e s  w e re  not s ig n if ic a n t ,  (T a b le  V ) .

Egg dam age was s ig n if ic a n t ly  g r e a te r  in  the top la y e rs  of the 

cases than in  the bo tto m  la y e r s .

A lthough th e re  w e re  no s ig n if ic a n t  d if fe re n c e s  betw een the p r o 

te c tiv e  q u a lit ie s  of ca rto n s  in the te s ts , some g e n e ra l ob servations  

w e r e  m ade re g a rd in g  c e r ta in  c a r to n s . C arton s  w ith  w indows p re s e n t  

a m o r e  v u ln e ra b le  co v erin g  fo r  the eggs contained in  the c a rto n . I f  

b re a k a g e  o ccu rs  above w indow ed c a r to n s , the p o s s ib i l i ty  of egg contents  

getting on eggs in this type of c a rto n  is  h igh. C arton s  4 , 13 and 14 a re  

good c o n ta in e rs ,  and i f  eggs becom e b ro ke n  in  these cartons  they a re  

conta ined  by  the c a rto n  and do not dam age other eggs or o ther c a r to n s .  

C a r to n  6 p ro v id e d  some p ro te c t io n  to o th e r c a rto n s , p a r t ic u la r ly ,  i f  

b re a k a g e  o c c u r r e d  in  the c e n te r  of the c a rto n . A f te r  c a rto n  13 (p la s t ic )
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T A B L E  IV

A N A L Y S IS  O F  V A R IA N C E  O F  P R O T E C T I V E  Q U A L IT IE S  O F  E G G  C A R T O N S

Source D F S S M  S F F  . 05 F  . 01

T o ta l 67 4 9 7 1 .8 1

C arto n s 16 1186 .5 6 74. 16 1. 64 2. 40 1 . 86

T e  s ts 3 1611 . 69 537. 23 11 . 86 2 .8 0 4 , 22

E r r o r 48 2 1 7 3 .5 6 45 . 2825



2 5 .

T A B L E  V

A N A L Y S IS  O F  V A R IA N C E  O F  V IB R A T O R  T R E A T M E N T S  
(T R A N S O R M E D  T O  X  + 1 /2 )

Source D . F . S. S. M .S . F . F .  05 F .  01

T o ta l 84 6 3 .2 1 5 0

C arto n s 16 1 2 .1 5 5 5 .7 5 9 7 2 1. 36 1 . 80 2. 30

R ows 4 1 5 .4 0 1 4 3. 85035 6 . 9 1 * * 2. 51 3. 62

E r r o r 64 35. 6581 .5 5 7 1 6
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w as re m o v e d  f r o m  the r e f r i g e r a t o r  and a llo w ed  to stand a t ro o m  t e m p e r 

a tu re  fo r  a s h o r t  p e r io d  of t im e ,  condensation on the egg caused puddling  

in  the bo tto m  of the c a rto n .
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E X P E R I M E N T  I I .  S E L E C T IO N  O F  C A R T O N S - P R E F E R E N C E  P A N E L

The D e t r o i t  C o n su m er P r e fe r e n c e  P a n e l was used to eva lu a te  the 

c a rto n s  tes te d  in  E x p e r im e n t  I I .  T h is  panel was se lec ted  as a r e p r e 

sen ta tive  co n su m er sam ple  f r o m  the D e t r o i t  M e tro p o l i ta n  a r e a .  In d i 

v id u a ls  w e r e  as ke d  to eva lua te  d i f fe re n t  s ty les  and co lo rs  of egg carto n s  

on the bas is  of th e ir  p r e fe re n c e .

P ro c e d u re

A n  ev a lu a t io n  was m ade of a n u m b er of egg cartons  and egg c a rto n  

c o m b in a tio n s  by  the D e t r o i t  C o n su m er P re fe r e n c e  P a n e l.  T h is  panel  

w as conducted b y  M ic h ig a n  State U n iv e r s i ty  in  coop era tion  w ith  Wayne  

State U n iv e r s i ty .

The  p ane l w as o r ig in a l ly  o rg a n ize d  in  1956, and has since fu n c 

t io ned  a t r e g u la r  in te r v a ls .  P a n e l  m e m b e rs  w e re  se lec ted  a follows?  

M a i l  q u e s tio n n a ire s  w e re  sent to about 1 1 ,7 0 0  nam es obtained a t  ra n d o m  

f r o m  a D e t r o i t  te lephone d i r e c to r y .  A bout 4 1/2 p e rc e n t  of these w e re  

r e tu rn e d  by  the post o ff ice  fo r  n o n d e liv e ry .  T w e n ty  p e r  cent of the 

r e m a in d e r  w e re  f i l le d  out and r e tu rn e d  e ith e r  f r o m  the f i r s t  or f r o m  

the fo l lo w -u p  q u e s t io n n a ire .  A m a jo r i t y  of those se lec ted  w e re  high

school g ra d u a te s , had f a m i ly  in c o m e s  rang ing  f r o m  $ 4 ,0 0 0  to $ 1 0 ,0 0 0 ,

4 /
and w e r e  in  the 3 1 - 4 5  age group.— M o s t  of the panel was s e lec ted  w ith

4 /  F o r  fu r th e r  in fo rm a t io n  re g a rd in g  the s e lec tio n  of panel m e m 
b e r s ,  see G re g g , S m ith  and H e n ry  L a r z e l e r e ,  (1 957 ).
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these c h a r a c te r is t ic s ,  because m o re  of the re tu rn e d  q u es tio n n a ires  

cam e f r o m  people in these b ra c k e ts  than in  any of the o th e rs .

The d is t r ib u t io n  of the p a n e l m e m b e rs  w ith  r e g a rd  to age, e d u 

ca tion  and in co m e  is  not in tended to r e f le c t  the c h a ra c te r is t ic s  of a l l  

c o n s u m e rs  in  the D e t r o i t  a r e a .  H o w e v e r ,  the pane l group can be co n 

s id e re d  r e p re s e n ta t iv e  of the D e t r o i t  fa m i l ie s  who have the c h a r a c t e r 

is t ic s  o u tl in e d  above.

P a n e l m e m b e r s  have been ro ta te d  to red u ce  the p o s s ib i l i t ie s  of 

m onotony in e v a lu a t io n s , and those p a r t ic ip a t in g  in  each of the s e r ies  

cam e by  in v ita t io n  to the Wayne State U n iv e r s i ty  Hom e E cono m ics  

la b o r a to r y  to eva luate  a n u m b er of d i f fe re n t  p ro d u c ts . The panel fo r  

these s e r ie s  was com posed of an av era g e  of 135 m e m b e rs .

A f te r  a s h o rt  b r ie f in g  on the p ro c e d u re  to fo llo w  in re c o rd in g  

p r e fe r e n c e s ,  p a n e l m e m b e r s  w e re  asked  to ra n k  independently  f iv e  egg 

c a rto n s  in  each s e r ie s  on the bas is  of p r e fe re n c e .  A l l  carto ns  w e re  

f i l l e d  w ith  L a r g e ,  W h ite ,  G ra d e  A eggs. C arton s  w e re  id e n t if ie d  in  

each of the s e r ie s  by  one of the fo llo w in g  sym bols: * ,  ( ) ,  & , # , and

%. In  each s e r ie s  the sym bols  w e re  se lec ted  a t  ra n d o m  so pane l m e m 

b e rs  d id  not have a chance to e x p re s s  a choice fo r  a p a r t ic u la r  sym bol  

in s te a d  of a c a r to n . P a n e l m e m b e rs  w e re  in s tru c te d  to ra n k  the ca rto n s  

in  the sam e o r d e r  they w ould  i f  they w e re  to purchase them . F ig u r e  4 

shows p a n e l m e m b e rs  eva lu a tin g  one s e r ie s  of egg c a rto n s .

In  e va lu a tin g  these re s u lts  a m ean  p re fe re n c e  score  was c a lc u la te d
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fo r  each  c a r to n , and the p e rcen tag e  of p e rso n s  p r e f e r r in g  each c a rto n  

was d e te r m in e d .  The  p e rc en tag e  of pane l m e m b e rs  ran k in g  a c a rto n  

f i r s t  was c o n s id e re d  the m o s t re l ia b le  ev a lu a tio n , since a consum er  

u s u a l ly  m a ke s  but one choice in  p u rch as in g  eggs and does not ra n k  them  

in  o r d e r .

In  ca lc u la t in g  the p re fe re n c e  score  fo r  each ca rto n  the p e rcen tag e  

of p a n e l m e m b e r s  ran k in g  i t  f i r s t ,  second, th ird ,  fo u rth , and f i f th  was  

c a lc u la te d .  Th e  p e rc en tag e  ra n k in g  a ca rto n  f i r s t  was m u lt ip l ie d  by  

f iv e ,  p e rc en tag e  ra n k in g  i t  second by fo u r ,  percen tag e  ra n k in g  i t  th ird  

b y  th re e ,  p e rcen tag e  ran k in g  i t  fo u r th  by two, and the percen tag e  r a n k 

ing i t  f i f th  by  one. A com posite  p re fe re n c e  score was c a lc u la te d  by  

a d d it io n  of each of these f ive  f ig u r e s .  The h ighest p re fe re n c e  score  

in d ic a te d  the h ig h es t degree of p re fe re n c e  and c o n v e rs e ly ,  the lo w es t  

p r e fe re n c e  score  in d ic a te d  the le a s t  p r e fe r e n c e .

A to ta l of th ir te e n  s e r ie s  of f iv e  carto ns  each was eva lua ted  by

5 /
the pane l in  this e x p e r im e n t .— Since egg cartons of m u lt ip le  units  a re  

not r e a d i ly  a v a i la b le  i t  was n e c e s s a ry  to im p ro v is e  in p re p a r in g  some  

of the carto ns  fo r  ev a lu a t io n . S tandard  c o m m e r c ia l  cartons w e re  used  

to m a ke  these co m b in a tio n s .

5 /  C a rto n s  fo r  this e x p e r im e n t  w e re  supplied by B lo o m e r  B ro th e rs  
C om pany , N e w a rk ,  N ew  Y o rk ;  C o rn e ll  U n iv e r s i ty ,  I th ac a ,
N ew  Y o rk ;  D u d le y  P a p e r  C om pany, L a n s in g , M ic h ig a n ;  I n t e r 
state  F o ld in g  Box C om pany , M id d le to w n , Ohio; Kuhl C om pany ,  
F le m in g to n ,  N ew  J e rs e ry ;  M a ra th o n  C o rp o ra t io n ,  M e n ash a ,  
W isco n s in ; Shady Nook F a r m ,  M id d le to n , M ich ig an ; and the 
S u th er la n d  P a p e r  C om pany, K a la m a z o o , M ic h ig a n .



In  a d d it io n  a th ree  dozen c o m m e r c ia l  6 by 6 un it  was su b m itte d  

to the p an e l fo r  e v a lu a tio n  in  two of the s e r ie s .

Eggs w e re  p r ic e d  a cco rd in g  to e s t im a te d  p ro c u re m e n t  and c a r to n 

ing cos ts , when p r ic e  was used as a p a r t  of the e v a lu a tio n . P r ic e  

d i f fe r e n t ia ls  fo r  m u lt ip le  u n it  packages w e re  one to two cents p e r  dozen  

lo w e r  than fo r  s ing le  dozens.

R e suits

S e r ie s  1 and Z w e re  com posed of 3 by 4 carto ns  w ith  d iam ond  

shaped openings o v er  each egg, w h ich  had been sp ra y  pa in ted  re d , b lue ,  

g re e n , orange and y e llo w , (F ig u r e  5), R ed was p r e f e r r e d  by  m o re  

pan e l m e m b e rs  than any other c o lo re d  c a rto n . O range cartons  w e re  

the le a s t  p r e f e r r e d ,  (T a b le  V I ) .  No s ig n if ic an t degree  of a g re e m e n t  

w as found am ong pane l m e m b e rs  in  these two s e r ie s .  (C o e ff ic ie n t  of 

C o n c o rd a n c e . )—

S e r ie s  3 was com posed of stock Z by  6 cartons  d if fe r in g  on ly  in

7 /  8 /
c o lo r  c o m b in a tio n s , and " d iv is ib le "" -  and " n o n -d iv is ib le "  — c a rto n s .

The g reen  on w h ite  n o n -d iv is ib le  c a rto n  was p r e f e r r e d  by Z 3 .6  p e rc e n t

6 /  P r e fe r e n c e  data w e re  tested  s ta t is t ic a l ly  by  c a lcu la t in g  c o 
e f f ic ie n t  of concordance and i t 's  tests  to d e te rm in e  the degree  
of a g re e m e n t  am ong pane l m e m b e r s ,

7 /  D iv is ib le  ca rto n  can be r e a d i ly  separa ted  into two units con
ta in ing  s ix  eggs each .

8 /  N o n -d iv is ib le  carto ns  cannot be s e p a ra te d .
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T A B L E  VI

P R E F E R E N C E S  FO R  EGGS C A R T O N E D  IN  D IF F E R E N T  
C O L O R E D  3 B Y  4 C A R T O N S  - S E R IE S  1 A N D  2

Sty le  of C a r to n  T r i a l  1 T r i a l  2 T o ta l

F i r s t  Choice S e lec tion  of P a n e l M e m b e rs
N o . P e r  cent No. P e r c e n t No. P e r c e n t

R e d , 3 by  4 53 32. 5 40 26. 2 93 2 9 .4

Y e l lo w ,  3 by  4 26 16 . 0 43 28. 1 69 2 1 .8

G re e n ,  3 by  4 37 22. 7 25 16. 3 62 19. 6

B l u e , 3 by  4 29 17. 8 30 19. 6 59 1 8 .7

O ra n g e , 3 by  4 18 11.0

■i

15 9. 8 33 10. 5
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of the panel m e m b e r s ,  fo l lo w ed  c lo s e ly  by  the blue on white w h ich  was  

p r e f e r r e d  by  22 . 5 p e rc e n t  of the p a n e l.  The re d  on white  d iv is ib le  

c a rto n  was le a s t  p r e f e r r e d ,  w ith  only 16.8  p e rc e n t  of the pane l m e m 

b e rs  fa v o r in g  this c a rto n  (T a b le  V I I ) .  A s ig n if ica n t degree  of a g r e e 

m e n t  (C o e f f ic ie n t  of C o n co rd an ce ), was found am ong panel m e m b e rs  in

this s e r ie s ,  but c a rto n  d if fe re n c e s  w e re  not found to be s ig n if ic a n t

9 /
a t  the .0 5  le v e l  by C hi square ana lys is ." -

S e r ie s  4 m ade use of the U n iv e r s i ty  b rand  carto ns , (F ig u r e  6 ).

H e r e  ag a in , a d e fin ite  p re fe re n c e  was shown fo r  green on w h ite , w ith

3 0 .7  p e rc e n t  of the pane l m e m b e rs  choosing this as th e ir  f i r s t  s e le c 

t io n . A  p la in  w h ite  c o n tro l ca rto n  was le a s t  p r e fe r r e d ,  w ith  only 9. 1 

p e r c e n t  p lac in g  it  f i r s t ,  (T a b le  V I I I ) .  D if fe re n c e s  in p re fe re n c e  among  

p a n e l m e m b e r s  fo r  cartons  w e re  s ig n if ic an t a t  the .001 leve l..

S e r ie s  5 was m ade to evaluate  a c o m m e r c ia l  b rand  c a rto n  w ith  

d i f fe r e n t  co lo r  c o m b in a tio n s , (F ig u re  7). A g a in , g reen  on w hite  showed  

the h ig h es t p r e fe r e n c e ,  w ith  3 3 . 6  p e rc e n t  of the panel se lec ting  this  

c o lo r .  The le a s t  p r e fe r a b le  was the p la in  white  c o n tro l .  The brow n  

on w h ite  c a rto n  was p r e f e r r e d  by on ly  10. 2 p e rc e n t  of the pane l m e m b e rs  

(T a b le  I X ) .  D if fe re n c e s  betw een these carto ns  w e re  s ig n if ic a n t ,  ( . 0 0 1  

l e v e l ) .

9 /  A Chi square  a n a ly s is  was used to d e te rm in e  the degree  of 
p r e fe re n c e  fo r  one ca rto n  over a n o th e r .
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T A B L E  V I I

P R E F E R E N C E  FO R  C O LO R  A N D  S T Y L E  
O F  2 B Y  6 EG G  C A R T O N S  

S E R IE S  3

S ty le  of C a r to n  F i r s t  Choice S e lec tion  by P ane l M e m b e rs
N u m b e r  P e rc e n t

G re e n  on w h ite  n o n d iv is ib le (a) 42 2 3 . 6

B lue on w h ite  n o n d iv is ib le (a) 40 22. 5

R ed  on w h ite  n o n d iv is ib le (a) 35 19. 7

B lu e  on w h ite  d iv is ib le (b) 31 1 7 . 4

R e d  on w h ite  d iv is ib le (b) 30 16 . 8

(a) N o n d iv is ib le  cartons cannot be s ep ara ted  in to  s m a l l  u n its .

(b) D iv is ib le  ca rto n s  can be se p ara te d  into two units of s ix  
eggs each.
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T A B L E  V IE

P R E F E R E N C E S  FO R  EGGS P A C K E D  IN  F I V E  2 B Y  6 C A R T O N S  W IT H  
M IC H IG A N  S T A T E  U N IV E R S IT Y  B R A N D  A N D  

D I F F E R E N T  C O LO R  C O M B IN A T IO N S

S E R IE S  4

S ty le  of C a r to n

F i r s t  Choice S e lection  by P a n e l M e m b e

N u m b e r P e r c e n t

G re e n  on w h ite 54 30. 7

R ed  on w h ite 39 22 . 1

O ra n g e  on w h ite 34 19. 3

B lu e  on w h ite 33 18. 8

C o n tro l  (p la in  w h ite ) 16 9. 1
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T A B L E  IX

P R E F E R E N C E S  FO R  EGGS P A C K E D  IN  2 B Y  6 C O M M E R C IA L  
B R A N D  C A R T O N S  W IT H  D IF F E R E N T  C O LO R  C O M B IN A T IO N S

S E R IE S  5

S ty le  of C a r to n F i r s t  Choice S e lection  by P ane l M e m b e i

N u m b e r P e r c e n t

G r e e n  on w h ite 46 3 3 .6

R ed  on w h ite 40 29. 2

B lu e  on w h ite 27 1 9 .7

B ro w n  on w hite 14 10 . 2

C o n t r o l  (p la in  w h ite ) 10 7. 3
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S e r ie s  6 w as m ade to eva luate  consum er p re fe re n c e s  fo r  p la s t ic  

carto n s  and carto ns  w ith  w indow s, (F ig u r e  8 ). B lue on w hite  cartons  

w e r e  used a long w ith  a p la in  w h ite  c o n tro l .

The  plastic^ c a rto n  was p r e f e r r e d  by  m o re  panel m e m b e rs  than  

a ny  o th e r ,  w ith  4 0 .4  p e rc e n t  of the pane l m e m b e rs  p r e fe r r in g  i t .  The  

c a rto n  le a s t  p r e f e r r e d  was the c o n tro l .  The stock blue on w h ite  c a rto n  

w ith  no w indows was ra n k ed  fo u rth , w ith  on ly  12.6  p e rc e n t  of the panel  

m e m b e r s  m a k in g  this choice, (T a b le  X ) .  D if fe re n c e s  in p re fe re n c e  

be tw e e n  carto n s  tes ted  in S e r ie s  6 w e re  s ig n if ic a n t ,  ( .0 0 1  le v e l ) .

Tw o  types of p la s t ic  carto ns  w e re  eva lu a ted  in S er ie s  7, along  

w ith  s tan d ard  c a r  to n -b o a rd  c a rto n s , (F ig u r e  9). P la s t ic  C was the 

sam e c a rto n  shown in  F ig u r e  8 , but P la s t ic  E  was a m o re  r ig id  type 

p la s t ic  w ith  a f la t  top. P a s t ic  E  was ra n k e d  f i r s t  by  m o re  pane l m e m 

b e r s  than any o ther c a rto n . The p a p e r carto n  w ith  no windows was 

le a s t  p r e f e r r e d ,  (T a b le  X I ) .

M u l t ip le  p a ck  cartons  s im i la r  to cartons  c u r r e n t ly  being used b y  

som e r e t a i le r s  w e re  e v a lu a te d  in S e r ie s  8 by the panel m e m b e r s ,

( F ig u r e  10). One th re e -d o z e n  pack, th ree  tw o -d o zen  packs, and a one-  

dozen p la in  w h ite  c o n tro l w e re  used. The com bination  of two g reen  

c o m m e r c ia l  carto ns  taped, one on top of the o th e r ,  was p r e f e r r e d  by m o re  

p an e l m e m b e rs  than any  o ther; the tw o -d o ze n  p la in  white  " p ig g y -b a c k M ^

1 0 /T h e  t e r m  "p ig g y -b a c k "  is  used to d e s c r ib e  the tw o -d o ze n  un it  
com posed of two s ing le  u n its , taped one on top of the o th e r .
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T A B L E  X

P R E F E R E N C E S  FO R  P L A S T IC  C A R T O N S  A N D  C A R T O N S  W IT H  W IN D O W S
S E R IE S  6

Sty le  of C a r to n F i r s t  Choice Se lection  by P a n e l M e m b e rs

N u m b e r P e r c e n t

P la s t ic 61 40. 4

B lu e  on w h ite  w ith  s ix square opening s 30 19. 9

B lu e  on w h ite  w ith  egg-shaped 28 18. 5
openings

B lu e  on W h ite , no windows 19" 12 . 6

C o n tro l  (p la in  w h ite ) 13 8 . 6



Fig. 
9. 

Series 
7. 

An 
assortm

ent 
of 

cartons 
differing 

in 
type 

of 
construction, 

(a) 
Blue 

on 
w

hite 
with 

six 
square 

openings
} 

(b) 
B

lue 
on 

w
hite 

with 
two 

large 
egg-shaped 

openings; 
(c) 

T
ransparent 

p
lastic 

"B" 
sty

le, 
(d) 

Blue 
on 

w
hite-divisible-no 

openings, 
(E) 

T
ransparent 

plastic 
"A

" 
style-flat 

top.

4 3 .
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T A B L E  X I

P R E F E R E N C E S  FO R  P L A S T IC  C A R T O N S , W IN D O W E D  C A R T O N S  A N D
C A R T O N S  W IT H O U T  W IN D O W S  

S E R IE S  7

F i r s t  C hoice  S e lec tion  by P an e l M e m b e rs
S ty le  of C a r to n

N u m b e r P e rc e n t

56. 7P la s t ic  E

24P la s t ic  C

17B lu e  on w h ite ,  s ix  windows

B lu e  on w hite , two windows

B lu e  on w h ite ,  no windows



Fig. 
10. 

Series 
o 

and 
9

. 
An 

assortm
ent 

of 
cartons, 

including 
"m

ultiple" 
packs, 

(a) 
Two 

green 
on 

w
hite, 

taped 
together, 

(b) 
TVo 

plain 
w

hite, 
taped 

together', 
(c) 

A 
com

m
ercial 

three 
dozen 

pack, 
blue 

on 
w

hite, 
(d) 

TVo 
dozen 

eggs 
in 

plain 
w

hite, 
(e) 

Single 
plain 

w
hite.

4 5 .



4 6 .

w as le a s t  p r e f e r r e d ,  (T a b le  X I I ) .  C a r to n  d if fe re n c e s  in S e r ie s  8 w e re  

s ig n if ic a n t ,  ( . 0 0 1  le v e l ) .

A n  e f fo r t  was m ade in  S e r ie s  9 to see w h eth er or not panel m e m 

b e rs  w o u ld  r e a c t  in  the sam e w ay  when m u lt ip le  packs w e re  p r ic e d  w ith  

a s lig h t  advantage to the la r g e r  s ize un its . O n ly  the un it p r ic e  was given  

the p a n e l.  The tw o -d o ze n  g reen  on w hite  " p ig g y -b a c k "  carto n  c o n 

tinued to be the f i r s t  choice in both tes ts , even though i t  was the h ighest  

p r ic e d  m u lt ip le  pack  un it .  The th re e -d o z e n  un it w hich had been p r e 

f e r r e d  by on ly  8 .5  p e rc e n t  of the pane l m e m b e rs  in the p re v io u s  tests  

now w as p r e f e r r e d  by  16.9  and 22 . 1 p e rc e n t  of the panel m e m b e rs .

The o n e -d o ze n  p la in  w h ite  ca rto n  was ra n ked  second, (T a b le  X I I I ) .

C a r to n  d i f fe re n c e s  in  S e r ie s  9 w e re  not s ig n if ic an t, ( . 0 5  le v e l ) .

The ca rto n s  and c a rto n  com binations  eva lua ted  in  S e r ie s  10 a re  

p re s e n te d  in  F ig u re  11. The two dozen m olded pulp carto n  p r ic e d  a t  a 

two cent savings  p e r  dozen was p r e f e r r e d  by 3 7 .7  p e rc e n t  of the panel.  

Second choice was another tw o -d o zen  un it w ith  a p las t ic  top w ith  on ly  

a one cent saving p er  dozen . The o rd e r  of ra t in g  of these top two 

c a rto n s  w as  r e v e r s e d  when the com posite  p re fe re n c e  score was used.  

S e v e n ty -s ix  p e r c e n t  of the pane l chose one of the two dozen packs,

(T a b le  X I V ) .  A s ig n if ic a n t  degree  of a g re e m e n t  (C o e ff ic ie n t  of C o n c o rd 

ance) was found am ong pane l p re fe re n c e s .

S e r ie s  11 was conducted w ith  m o ld ed  pulp and c a r to n -b o a rd  carto ns  

in  one, two and three  dozen u n its ,  (F ig u r e  12). F o r t y - t h r e e  p e rc e n t



47..

T A B L E  X I I

I N F L U E N C E  O F  M U L T I P L E  P A C K  C A R T O N S  ON P A N E L  P R E F E R E N C E
S E R IE S  3

Style of Carton F i r s t  Choice S e lec tion  by P a n e l M e m b e rs

............................ 7T r i a l  1
1

T r i a l  2 ....” ~  1T o ta l

N u m b e r  P e rc e n t N u m b er Percent, N u m b e r P e r c e

T w o  dozen , g ree n  on w h ite 20 4 0 .8 27 3 9 .7 47 4 0 .2
"p ig g y  back"

One dozen , p la in  w h ite 15 3 0 .6 16 23. 5 31 2 6 .5

T w o  dozen, s ide by  side 9 1 8 .4 13 19. 1 22 1 8 .8
w h ite

T h r e e  dozen 5 10.2 5 7 .4 10 8 . 5

T w o  dozen , w h ite  "p igg y  - ' 0 0 .0 I 7 1 0 .3 7 6 . 0
back"

1
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T A B L E  X I I I

E F F E C T  O F  P R IC E  A N D  M U L T I P L E  P A C K  ON P A N E L  P R E F E R E N C E
S E R IE S  9

F i r s t  Choice S e lec tio n  by  P a n e l M e m b e rs

S ty le  of C a r to n T r i a l 1 T r i a l  2

U n it
p r ic e

P r ic e
p er
dozen

No, P e r 
cent

U n it
p r ic e

P r ic e
per
dozen

N o. P e r  - 
cent

T w o  dozen , g re e n  on 
w h ite  " p ig g y -b a c k "

. 99
1

.49 2 25 28. 1 $ .9 0 $ . 45 25 29. 1

One dozen w h ite • 49 .4 9 21 23. 6 . 47 . 47 19 22 . 1

T h re e  dozen b lue on 
w h ite

1, 40
2

. 46 15 16 . 9 1. 33
1

44— • 3 19 22 . 1

Tw o  dozen , w h ite ,  side b y  
side

. 97 . 4 8 ^ 11 12. 3 .9 0 . 45 15 17. 4

T w o  dozen, w h ite  " p ig g y 
b ac k . 97

1
’ 48 ^ 17 19. 1 . 89

1
44 2

.
9. 3



Fig. 
11. 

Series 
10. 

An 
assortm

ent 
of 

egg 
cartons 

differing 
in 

style, 
color 

and 
size 

of 
unit, 

(a
) Two 

dozen 
m

olded 
pulp 

w
ith 

plastic 
top, 

(B) 
Two 

dozen 
four 

color 
"piggy-back", 

(c) 
Two 

dozen 
m

olded 
pulp 

"piggy-back", 
(d

) One 
dozen 

plastic, 
(E) 

One 
dozen 

m
olded 

pulp.

4 9 .

i

S i

iJ
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T A B L E  X IV

R A N K  A N D  P R E F E R E N C E  S C O R E  FO R  EGGS P A C K A G E D  IN  F I V E  C A R T O N
C O M B IN A T IO N S .  S E R IE S  10

C a r  ton

P r ic e  
P e r  P e r  
U n it  D ozen  1st.

R ank  by P a n e l M e m b e rs  

1st. 2 n d . 3 rd . 4 th .

C o m 
posite  
P r e f e r  - 

5 th. ence  
Score

D o l la r  s D o l la r s  P e r c e n t N u m b e r of persons

A (2 d o z . ) 1. 08 . 54 26. 3 30 40 22 12 5 365. 3

B (2 doz. )

00O
• . 54 12. 3 14 25 39 18 13 306. 4

C (2 d o z . ) 1 . 06 . 53 37. 7 43 14 23 20 9 348. 8

D ( 1 doz. ) . 57 . 57 14. 0 16 20 5 13 55 233. 0

E ( l d o z . ) . 55 . 55 9 .7 11 11 19 45 23 246. 1



Fig. 
12. 

Series 
11. 

An 
assortm

ent 
of 

egg 
cartons 

differing 
in 

sty
le, 

color 
and 

size 
of 

unit, 
(a) 

Three 
dozen., 

blue 
on 

w
hite, 

com
m

ercial 
pack; 

(B) 
Two 

dozen 
red 

on 
w

hite, 
"piggy-back", 

(c) 
Two 

dozen 
red 

011 
w

hite, 
"side 

by 
side", 

(d) 
One 

dozen 
m

olded 
pulp, 

red 
and 

blue 
on 

w
hite, 

(E) 
One 

dozen, 
red 

on 
w

hite.

51.
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of the p a n e l m e m b e r s  p r e f e r r e d  the " p ig g y -b a c k ” style car to n -b o a rd  

C a rto n  B, as c o m p a re d  to 13 p e rc e n t  p r e fe r r in g  the same carto n  in  a 

side by  side a r ra n g e m e n t  of C arto n  G. C a r to n  B was a lso  ra te d  f i r s t  

on the b a s is  of p re fe re n c e  s c o re . W ith  on ly  a one cent p r ic e  advantage  

p e r  dozen , 56 p e rc e n t  of the p ane l m e m b e rs  p r e f e r r e d  one of the tw o -  

dozen u n its .  W ith  the sam e p r ic e  d if fe ren c e , on ly  16 p e rc e n t  p r e f e r r e d  

the th ree  dozen u n it .  M u lt ip le  packs w e re  p r e f e r r e d  by  74 p e rc e n t  of 

the p an e l m e m b e r s ,  (T a b le  X V ) .  A s ig n if ic a n t degree  of (C o e ff ic ie n t  

of C on co rd an ce ) a g re e m e n t  was found am ong panel p re fe re n c e s .

The  h ighest p re fe re n c e  score  in  any of the s e r ie s  conducted and 

a lso  the f i r s t  choice of the la r g e s t  percen tag e  of pane l m e m b e rs  was  

C a r to n  A  in  S e r ie s  12. T h is  was a tw o -d o zen  g reen  on white  car ton - 

b o a rd  c a rto n  of "p ig g y -b a c k "  des ign . S ix ty  p e rc e n t  of the panel m e m 

b e rs  s e lec ted  this carto n  over the o thers  exh ib ited  in the s e r ie s .  

T w e n ty - tw o  p e rc e n t  se lec ted  one of the single dozen units and on ly  2 

p e r c e n t  se le c te d  the o n e -h a l f  dozen c a r to n . T h e re  was no a p p re c ia b le  

d is c re p a n c y  in  this s e r ie s  betw een  p re fe re n c e  score  and f i r s t  p lace  

r a t in g ,  (T a b le  X V I ) .  The f ive  carto n  com binations eva luated  in S e r ie s  12 

a r e  shown in  F ig u r e  13. T h ese  d if fe re n c e s  w e re  s ig n if ic a n t,  ( .0 0 1  le v e l ) .

P r e fe r e n c e  fo r  one, two and th ree  dozen units was obtained in  

S e r ie s  13, F ig u r e  14. A th re e -d o z e n  g ree n  on w hite  " p ig g y -b a c k "  

c a rto n  ra n k e d  f i r s t  (C a r to n  B ) ,  w ith  46 p e rc e n t  of the panel m e m b e rs  

p r e f e r r in g  this carton; h o w e v e r ,  on the bas is  of p re fe re n c e  score



53.

T A B L E  X V

R A N K  A N D  P R E F E R E N C E  S C O R E  FOR' EGGS P A C K E D  IN  F IV E  C A R T O N
C O M B IN A T IO N S .  S E R IE S  I I

C a r  ton

P r ic e
P e r
U n it

P e r
D ozen

R an k  by  P ane l M e m b e rs  

1st. 2nd. 3 rd . 4 th. 5 r.h

C o m 
posite  
P r e f e r  - 
ence  
Score

D o l la rs D o lla rs P e rc e n t N um ber of persons

A {3 doz. ) 1. 62 . 54 16. 5 19 6 14 10 57 219. 9

B (2 doz. ) 1. 08 . 54 43. 5 50 28 18 10 3 388. 3

C (2 doz. ) 1. 08 . 54 13. 05 15 44 24 22 , 3 3 3 1 .7

D (1 d o z . ) . 55 . 55 13. 05 15 12 18 42 20 257. 5

E (1 doz. ) . 55 . 55 13. 9 16 23 35 21 14 301. 8
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T A B L E  X V I

R A N K  A N D  P R E F E R E N C E  S C O R E FO R  EGGS P A C K E D  IN  F I V E  C A R T O N
C O M B IN A T IO N S .  S E R IE S  12.

C a r  ton P e r
U n it

P e r
D ozen

R an k  by P an e l M em b e  

1st. 1st. 2nd. 3 rd .

r  s 

4 th. 5th.

C om  - 
posite  
P r e f e r  
ence  

Score
D o l la rs D o l la r  s P e r c e n t N u m b e r  of per s ons

A (2 d o z . ) . 94 . 47 60. 5 49 12 10 9 1 422.

B (2 d o z . ) .9 7 . 48^- 14. 8 12 41 14 7 7 354.

C ( 1/2  doz. ) . 2 5 . 50 2. 5 2 6 8 18 47 174.

D (1 doz. ) . 51 . 51 11 . 1 9 5 9 33 25 225.

E (1 d o z . ) .4 9 . 49 11. I 9 17 40 14 1 323.



Pig. 
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Series 
.12. 

An 
assortm

ent 
of 

egg 
cartons 

differing 
in 

size 
of 

unit, 
color 

and 
construction, 

(a
) 

Two 
dozen 

green 
on 

w
hite 

’’piggy-back". 
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) 
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m
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with 
plastic 

top, 
"piggy-back", 

(c) 
O

ne-half 
dozen 

green 
on 

w
hite, 

(d) One 
dozen 

clear 
plastic, 

(e
) One 

dozen 
green 

on 
w

hite.
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Fig. 
1^. 

Series 
1

3. 
An 

assortm
ent 

of 
cartons 

differing 
in 

size 
of 

u
n

it; 
color 

and 
construction. 

(A) 
Two 

dozen 
green 

on 
w

hite, 
"piggy-back", 

(33) 
Three 

dozen 
green 

on 
w

hite, 
"piggy-hack", 

(c) 
Two 

dozen 
m

olded 
pulp 

(red 
and 

blue 
on 

w
hite), 

"piggy-back", 
(d) 

One 
dozen 

green 
on 

w
hite, 

(e) 
Two 

dozen 
green 

on 
w

hite, 
"side 

by 
side",

56.



C a r to n  A was ra te d  f i r s t .  O n ly  13 p e rc e n t  of the m e m b e rs  se lec ted  

the o n e -d o ze n  c a rto n  as th e ir  f i r s t  cho ice , and 87 p e rc e n t  se lec ted  one 

of the m u lt ip le  c a rto n  un its  f i r s t .  The  p r ic e  d i f fe re n t ia l  was two cents  

p e r  dozen fo r  the two dozen packs and th re e  cents p e r  dozen fo r  the 

th ree  dozen p ac k s , (T a b le  X V I I ) .

P r e fe r e n c e  data in c luded  in  a l l  of the s e r ie s  in  E x p e r im e n t  I I  were  

tested s ta t is t ic a l ly  c a lc u la t in g  the c o e ff ic ie n t  of concordance and i t 's  tes

as g iven  by  K e n d a l l ,  (1 9 4 8 ) .

A s ig n if ic a n t  d eg ree  of a g re e m e n t  was found among the panel  

m e m b e r s  fo r  the t r ia ls  r e p o r te d  in  T a b les  V I I I ,  IX ,  X ,  X I ,  X I I ,  X I I I ,  

X I V ,  X V ,  X V I  A N D  X V I I 0

A Chi square  an a ly s is  on the re s u lts  exp res se d  in the p reced ing  

tab les  in d ic a te d  that c a rto n  d if fe re n c e s  in cartons i l lu s t r a te d  in T ab les  

V I ,  V I I I ,  I X ,  X ,  X I ,  X I I ,  X I V ,  X V ,  X V I ,  A N D  X V I I  w e re  h ig h ly  s ig n if 

ic a n t  when the hypothesis  that th ere  was no d if fe re n c e  in carto n  p r e f e r 

ence w as used, ( .0 0 1  le v e l ) .  C a r to n  d if fe re n c e s  shown in T a b le s  V I I  

and X I I I  w e re  not s ig n if ic a n t .
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T A B L E  X V I I

R A N K  A N D  P R E F E R E N C E  S C O R E  FO R  EG G S P A C K E D  IN  F I V E  C A R T O N
C O M B IN A T IO N S .  S E R IE S  13.

C o m 
P r ic e R an k  by  P a n e l M e m b e rs posite

C a r  ton P e r
U n it

P e r
D ozen 1st. 1st. 2nd. 3 rd . 4th. 5th.

P r e f e r
ence
Score

D o l la r s D o l la rs P e r c e n t  N u m b e r  of persons

A (2 doz. ) . 94 . 47 • 00 15 40 23 4 370. 8

B (3 d o z . ) 1. 38 . 46 46. 4 39 1 7 11 24 320. 4

C (2 d o z . ) . 94 . 47 17. 9 15 27 17 18 5 329. 1

D (1 doz. ) .4 9 . 49 13. 1 11 4 14 20 33 227. 3

E (2 d o z . ) . 9 4 .4 7 4. 8 4 13 22 28 15 253. 4
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E X P E R I M E N T  I I I .  F A C T O R S  IN F L U E N C IN G  EG G  S A L E S

N u m e ro u s  d is c re p a n c ie s  e x is t  betw een studies based on q u es tio n 

n a ire s  or su rveys  and those based on ac tu a l s tore  sa le s . C onsum er  

acceptance  of d i f fe r e n t  types of egg carto ns  was m e a s u re d  in  the L an s in g  

a r e a  in  E x p e r im e n t  I I I  by  a s e r ie s  of t r ia ls  in  fo u r s u p e r -m a r k e ts .

P ro c e d u re

F o u r  s u p e r -m a r k e ts  under the sam e m an a g em e n t, lo cated  in  the 

L a n s in g  a r e a ,  w e re  the setting fo r  a m e rc h a n d is in g  study designed to 

e va lu a te  sa les  of eggs in  d i f fe r e n t  carto ns  and carto n  com bin ations .

Tw o bran d s  of eggs w e re  sold in  these s tores  w ith  the usual se lec tion  

of egg s iz e s .  Both su p p lie rs  p a r t ic ip a te d  in separa te  p a rts  of the study. 

R e c o rd s  w e re  kept a t  each s tore  of the n u m b er of eggs sold through the 

s p e c ia l d is p la y  cabinets  as w e l l  as to ta l eggs p u rchased .

Egg ca rto n s  w e re  donated b y  the D iam o n d  G a rd n e r  C om pany,  

C hicago, I l l in o is  and the In te r -s ta te  F o ld in g  Box C om pany, M id d le to w n ,  

O hio . D is p la y  cases w e re  re n te d  f ro m  the C. V .  H i l l  C om pany, T re n to n ,  

N e w  J e rs e y .  Id e n t ic a l  f iv e - fo o t  r e f r ig e r a te d  d is p la y  cabinets w e re  

p lace d  a t  the end of a gondola a c ro s s  f r o m  the m e a t  co u n ter , in  each of 

the fo u r  s to re s .  T h is  d is p la y  a r e a  w as in  addition  to the re g u la r  r e f r i g 

e r a te d  d is p la y  cases being used fo r  eggs in  the s to re s . The sp ec ia l  

d is p la y  cab inet is shown in  F ig u r e  15.

Since the e x p e r im e n ta l  carto ns  fe a tu re d  on ly  la rg e  eggs in  the
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s p e c ia l d is p la y  cabinets  and o ther eggs w e re  a v a i la b le  in  the re g u la r  

d is p la y  a r e a ,  an e f fo r t  was m ade to m e a s u re  the change in  to ta l egg 

sales f r o m  each s to re  as w e l l  as the change in  la rg e  egg sales during  

this p e r io d .  The  1959 sales re c o rd s  w e re  c o m p a red  w ith  r e c o rd s  f r o m  

the c o rres p o n d in g  p e r io d  in  1958.

T r i a l  1. C a r to n  In f lu en ce  on Egg S a les . In  T r i a l  1, f ive  d i f f e r 

en t types of c a rto n s  w e re  e v a lu a te d . Since the d isp la y  cabinets would  

a c co m m o d ate  on ly  fo u r  ro w s  of carto ns  a "Y ouden Square" design was  

used, so that a l l  ca rto n s  re c e iv e d  equal t re a tm e n ts .  The d e ta ils  of 

th is a r ra n g e m e n t  a r e  shown in  T ab le  X V I I I .  T h is  t r i a l  was conducted  

f r o m  J a n u a ry  5 through F e b r u a r y  7, 1959* a f iv e -w e e k  p e r io d .  Eggs  

w e re  d isp la y ed  in  s p e c ia l cartons  w ith  no m a n ip u la t io n  of p r ic e  except  

that eggs sold in  the tw o-dozen units  w e re  p r ic e d  three  cents lo w e r  than 

two single  dozen u n its .  The cartons used in this t r i a l  w e re  of c a r to n -  

b o a rd  and m o ld e d  pulp co n s tru c t io n . C a rto n  A was a c o n tro l .  T h is  

was the c a rto n  being used in the s tore  b y  one s u p p lie r ,  and was the 

sam e type c a rto n  being used in  the s tore  fo r  the m e rc h a n d is in g  of a l l  

eggs. I t  w as a m o ld ed  b leach ed  pulp, r e d  and blue on w hite  c a rto n  of 

2 by  6 des ign . Since this was a b ran d  carto n , the b ran d  nam e was m o re  

p r o m in e n t  than i t  was on o ther cartons used in the tes t.

C a r to n  B was a " S e l f -L o c k in g "  2 by 6 d iv is ib le  type ca rto n , and  

was g re e n  on w h ite .  A ru b b e r  stam p was used to id e n t ify  the p a c ker  

and p r o d u c e r .  Th e  id e n t if ic a t io n  w h ich  fo llow s on page 63.



T A B L E  X V I I I  

" Y O U D E N  S Q U A R E "  D E S IG N , T R IA L  1

W e e k C a rto n  Id e n t if ic a t io n

1 A B C . D

2 B C D E

3 C D E A

4 D E A B

5 E A B C
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G ra d e  A L a rg e

P ro d u c e d  and G ra d e d  by W . W . M u e l le r  & Son 
D a n s v i l le ,  M ic h ig a n

O n e -q u a rte r  in ch  le t te r s  w e re  used fo r  " G ra d e  A" and " L a r g e " ,  w h ile

on ly  one-e ighth  in ch  le t te r s  w e re  used fo r  the r e s t  of the id e n t if ic a t io n .

C a r to n  C was a g ree n  on w h ite  s leeve  type, 2 by  6 d iv is ib le  c a rto n  

m a n u fa c tu re d  b y  the In t e r - s t a te  F o ld in g  Box C om pany. C arto n s  D  and  

E w e re  s im i la r  to C a r to n  C .

C a r to n  D was a tw o -d o ze n , 4 b y  6 c a rto n  id e n t ic a l  to C a r to n  C , 

exce p t that the two carto ns  w e re  a ttach ed  side b y  s ide, and the carto n  

id e n t i f ic a t io n  was tw o -d o ze n , in s tead  of on e-d o zen .

C a r to n  E  was an im p r o v is e d  tw o -d o ze n  " p ig g y -b a c k "  type c a rto n .  

T h is  was id e n t ic a l  to C arton s  C and D , except that the two single units  

w e re  fas ten ed  toge ther  by  tape, one on top of the o th e r .  The o n e-d o ze n  

id e n t i f ic a t io n  was c o v e re d  w ith  the f ig u re  " 2 " ,  F ig u r e  16 shows the 

carto n s  used in  T r a i l  1. W e e k ly  data w e re  re c e iv e d  f r o m  each  of the 

stores, and the re s u lts  w e re  a n a ly ze d  by  s to res  using the p ro c e d u re  

d e s c r ib e d  b y  Youden (1 9 40 ) ,  and o u tlined  in  the appendix, page 112.

T r i a l  2 . P r ic e  In f luence on Egg S a le s. T r i a l  2 was conducted  

f r o m  F e b r u a r y  9, through M a rc h  7,  1959. D u r in g  this four w eek  p e r io d  

equal space was a l lo t te d  fo r  eggs of each of the two s u p p lie rs . Since  

o n ly  la r g e  eggs w e re  fe a tu re d  in  the sp ec ia l d is p la y , two row s w e re  

a l lo t te d  fo r  each b ra n d  of eggs. One ro w  was p r ic e d  the same as la rg e  

eggs in  the r e g u la r  d is p la y , w h ile  a second ro w  was m a rk e d  th re e  cents
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le s s  p e r  two dozen. Shoppers had a choice of e ith e r  b ra n d , and e ith e r  

s in g ly  or in  tw o -d o ze n  m u lt ip le s  a t  the red u c e d  p r ic e .  M o ld e d  cartons  

of the 2 by  6 design  w e re  used by both su p p lie rs  w ith  th e ir  re s p e c t iv e  

b ra n d  n a m e s .

C a rto n s  A and B w e re  b ra n d  cartons  of su p p lie r  B , and w ere  

id e n t ic a l  excep t fo r  p r ic in g .  T h is  was not the b ran d  of eggs used in 

the f i r s t  p a r t  of the study w h ere  m u lt ip le  carto ns  and p r ic e  reduction s  

w e re  s tud ied . C a r to n  A was the c a rto n  m a rk e d  w ith  the two dozen  

s p e c ia l p r ic e .  C a r to n  B was m a rk e d  a t  the re g u la r  p r ic e  fo r  la rg e  eggs. 

B ra n d  B eggs had been sold in  the s to re ,  h o w e ver , in the re g u la r  d is 

p la y .

C arto n s  C and D w e re  b ra n d  carto ns  of supp lie r  A , id e n t ic a l to 

the c o n tro l  c a rto n  fe a tu re d  during  T r i a l  1 of this study. In a dd it ion  to 

the advantage of f a m i l i a r i t y ,  and these eggs being a sso c ia ted  w ith  the 

s p e c ia l d is p la y  cab ine t during  the p re c e d in g  p e r io d , B ra n d  A eggs w e re  

p r ic e d  one cent p e r  dozen lo w e r  than B ra n d  B eggs du ring  m o s t of the 

t r i a l .  P r ic in g  was no t e x p e r im e n ta l ly  c o n tro l le d  since an a u to m a tic ,  

n o r m a l  m a r k - u p  w as taken, and the p r ic e  d if fe re n c e  was the r e s u l t  of 

s u p p lie r  A b i l l in g  eggs at one cent le s s  p e r  dozen than su p p lie r  B .

A 4 b y  4 L a t in  Square design was used fo r  d isp lay ing  the eggs in  

the c a b in e t. T h is  design is  i l lu s t r a te d  in  Tab le  X IX .  W e e k ly  re c o rd s  

w e r e  s u m m a r iz e d  by com puting the a n a ly s is  of v a r ia n c e ,  and this 

d if fe re n c e  was c o m p a re d  by use of the s tudentized  ra n g e .



T A B L E  XIX

F O U R  B Y  F O U R L A T I N  S Q U A R E  
IN  T R IA L  2

D E S IG N  U SED  FO R  
A N D  T R IA L  3

P R IC E  S T U D IE S

W e e k C a r to n C arto n C a r  ton C a r  ton

1 A B C D

2 D A B C

3 C D A B

4 B C D A
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T r i a l  3 . B ra n d  In f lu en ce  on Egg S a les . D u r in g  a fo u r -w e e k  

p e r io d ,  M a r c h  30 to A p r i l  2 5, 1959, consum ers  in the L a n s in g  a re a  

w e r e  c o n fro n te d  w ith  a new b ra n d  of eggs, w h ich  had not been fe a tu re d  

in  these s to re s  p r io r  to this t im e .  In  o rd e r  to con tro l the e x p e r im e n t  

as c o m p le te ly  as p o s s ib le , the fo llo w in g  p ro c e d u re  was used. The  

b ra n d  of eggs fe a tu re d  by  s u p p lie r  B was re m o v e d  f r o m  the store  and 

his new b ra n d  was substitu ted . T h is  substitu tion  was made in the r e g u 

la r  d is p la y , and was a lso  fe a tu re d  in  the specia l d is p la y  in  the s tores  

du rin g  this t r i a l .  A lthough v a r io u s  s izes  of eggs w e re  m e rc h a n d is e d  

in  the s to re ,  o n ly  la rg e  eggs w e re  fe a tu re d  in  the specia l d is p la y  case .

In  an e f fo r t  to e l im in a te  the p r ic e  v a r ia b le  betw een s u p p lie rs , the 

m a n a g e m e n t  a g re e d  to s ta b il iz e  the p r ic e ,  so that eggs of both s u p p lie rs  

w e re  p r ic e d  id e n t ic a l ly  during  T r i a l  3.

The s p e c ia l d is p la y  during  T r i a l  3 was com posed of four d i f fe re n t  

types of carto n s  p la c e d  in  the d is p la y  in  a 4 by 4 L a t in  Square des ign .

A 4 by  4 L a t in  Square design was used in  each of the four s u p e r -m a r k e ts  

as re p o r te d  in  T a b le  X I X ,  page 67.

Th e  fo llo w in g  types of carto ns  w e re  used in  the study. C a rto n  A 

was a m o ld ed  pulp c a rto n  w ith  a r e g u la r  b ran d  nam e p r in te d  on the 

c a r to n .  C a r to n  B was the sam e tw o -d o ze n  side by side ca rto n  used in  

T r i a l  1 of th is e x p e r im e n t ,  but w ith  the new su p p lie r  b ran d  stam ped  

on the top of the c a rto n . C a r to n  C was s im i la r  to C a r to n  B , except  

tha t i t  was a single u n it .  C a r to n  D was the same as C arton s  B and C ,
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e x ce p t fo r  the des ign . I t  was a np ig g y -b a c k M type of carto n , and i m 

p ro v is e d  fo r  the study. F ig u re  17 shows the d isp la y  and the cartons  

used f o r  T r i a l  3 in  this e x p e r im e n t .

R e suits

D u r in g  the p e r io d  co v ered  by E x p e r im e n t  I I I ,  73 , 543 dozens of 

eggs w e re  sold through the s tores  p a r t ic ip a t in g .  D if fe re n c e s  in  sa les  

of two dozen units w e re  found among s to re s . M a n y  of these d if fe re n c e s  

w e re  undoubted ly  due to the s tore  lo ca tio n , the store  c l ie n te le ,  and the 

s ize  of d is p la y  a r e a  in  the s tore  a llo c a te d  to eggs.

D is p la y  Space and P h y s ic a l L ay o u t of P a r t ic ip a t in g  S to res . S tore  1, 

a m e d iu m  s ize  s u p e r -m a r k e t ,  is lo ca ted  in  a r e s id e n t ia l  a re a  of the c i ty ,  

on h ig h w ay  U .S .  127. The tota l s to re  a re a  is 9 ,6 8 0  square fe e t, and  

the sales a re a  has 7, 200 square fe e t .

P a rk in g  fa c i l i t ie s  a re  l im i te d  to 48 c a rs .  The store  has five  

c h e c k -o u t  c o u n te rs . When c la s s if ie d  acco rd ing  to the system  used by  

G o o d r ic h  (1 9 5 8 ) ,  i t  would  be c o n s id e re d  a m ed iu m  s ized  s to re .  C o m 

p a re d  to Super V a lu  Study (1 9 5 9 ) ,  i t  would be c o n s id ere d  s lig h t ly  b e 

lo w  the av era g e  s ize d  s to re .

The  d is p la y  a r e a  fo r  eggs in this s tore  is lo ca ted  in one end of 

the d a i r y  case . D a i r y  p rod ucts  occupy n e a r ly  73. 5 p e rc e n t  of this  

space. A  to ta l of 79 l in e a l  inches is  devoted to egg d is p la y s . T h is  

c o m p a re s  fa v o r a b ly  w ith  the space a llo c a te d  fo r  egg d isp lays  r e p o r te d  

by  G o o d r ic h  (1 9 58 ) fo r  m e d iu m  s ized  s to re s . C o n s id e ra b ly  m o re  space
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is  a l lo c a te d  than was found in  the Super V a lu  Study (1 9 5 9 ) ,  when only  

one fo o t n ine filches l in e a r  f lo o r  a re a  was found a llo c a te d  to egg d is p la y s .  

T w o  d i f fe r e n t  b rands  of eggs a re  fe a tu re d  in the store  and a total of seven  

egg o ffe r in g s  a r e  a v a i la b le  to the c o n s u m e r , including a o n e -h a lf  dozen

1 J /u n it .

S to re  2 is  a  ne ighborhood shopping s to re , lo ca ted  in a r e s id e n t ia l  

a r e a ,  w ith  a la r g e  percen tag e  of the c u s to m ers  com ing f r o m  the n e a rb y  

h o m e s . S ince this a r e a  is h e a v i ly  populated w ith  n e g ro e s , the shoppers in  

this s to re  a r e  la r g e ly  of the n eg ro  r a c e .  P u rc h a se s  in the s to re  a r e  

r e la t iv e ly  s m a l l  p e r  v is i t ,  but v is its  a re  m o re  f re q u e n t than in  m o st  

la r g e  s u p e r -m a r k e ts .

Th e  s to re  a r e a  occupies 5 ,6 0 0  square fe e t,  and the sales a r e a  is  

com posed of 4 ,7 0 0  square  fe e t.  T h e re  a r e  th ree  ch e c k -o u t  c o u n te rs ,  

and the s to re  is  c lassed  as a s m a l l  s u p e r -m a r k e t  (G o o d rich , 1958), and  

(Super V a lu  Study, 1959).

D is p la y  a r e a  in  this s tore  is l im i te d .  The d a i r y  case occupies  

e igh teen  fe e t  and e ig h t in ch es , w ith  fo u r  fe e t  of this space u t i l iz e d  by  

eggs. Eggs occupy 21 p e rc e n t  of the tota l a re a  of the d is p la y  case , and  

this is a fa v o ra b le  r a t io  acco rd in g  to G o o d rich , (19 58 ). F o u r  egg o f f e r 

ings a r e  a v a i la b le  to co n su m ers  in  this s to re .

S to re  3 is  lo ca te d  in  a shopping c e n te r .  T h is  s to re  has shown m o re  

r a p id  g row th  since i t 's  opening than other s u p e r -m a r k e ts  inc luded  in this 

study. I t  has n e a r ly  1 3 ,0 0 0  square  fe e t  in  the s to re  and the sales a re a

1 1 /O ffe r in g  is  defined as anything that would  m ake  a d if fe re n c e  in  
the c o n su m ers  choice; i . e .  , b ra n d , p r ic e ,  s iz e ,  e tc .
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is  com posed of about 9 ,0 0 0  square fe e t .  Since this is in a shopping  

c e n te r ,  a m p le  p a rk in g  is a v a i la b le .  S ix  check-o u ts  a r e  lo ca te d  in  this  

s to re ,  thus a c c o rd in g  to G o o d ric h , (1 9 5 8 ) ,  i t  would be c lassed  as a m e d iu m  

s ize d  s to re .  The  to ta l d a i r y  case occupies seventeen l in e a r  fe e t  and  

t h i r t y -e ig h t  p e rc e n t  of this a r e a  is  a l lo c a te d  to eggs. T h is  is a c o n s id e r 

a b ly  l a r g e r  d is p la y  a r e a  fo r  eggs than was re p o r te d  by  Super V a lu  (1959)  

and G o o d r ic h  (19 58 ) fo r  s tores  of this s ize .

S to re  4 is the n e w e s t  of the s u p e r -m a r k e ts  in  the study. I t  was  

opened in  J a n u a ry ,  1958 , thus the p h y s ic a l la yo u t re p re s e n ts  a c o n s id e r - 

a b ly  m o r e  e la b o ra te  p lan  than the other s to re s . L o ca te d  on h ighw ay  

U . S. 16 , outside of E a s t  L a n s in g ,  the s tore  includes about 2 0 ,0 0 0  square  

fe e t ,  and the sa les  a r e a  is com posed of 1 3 ,0 0 0  square  fee t. T h is  s tore  

has seven c h e c k -o u t  co u n ters , and is the only store  in the study, when  

c la s s i f ie d  a c c o rd in g  to the p lan used by G o o d r ic h , (1 9 5 8 ) ,  that would be 

c o n s id e re d  a la rg e  s u p e r -m a r k e t .  One hundred f i f t y  p a rk in g  p laces  a re  

a v a i la b le  fo r  a u to m o b ile s , and cu s to m ers  have a spec ia l p ic k -u p  s ta tion .

The d a i r y  d isp la y  case in this s to re  is fo r ty  fe e t  and four inches  

lo ng . The  egg d is p la y  a r e a  occupies e lev e n  fe e t  and ten inches of this  

space, or 29 p e rc e n t .

I t  should be po inted out that both Store 3 and 4 w e re  designed to 

a t t r a c t  c u s to m e rs  f r o m  ne ighboring  towns, and the am p le  p a rk in g  space  

m a k e s  i t  m o r e  a t t ra c t iv e  to shoppers located  some distance aw ay . W ith  

a h e a v ie r  s to re  t r a f f ic ,  i t  would  be expected  that the space a llo c a te d  to 

egg sales should be in  p ro p o r t io n  to the vo lum e of business done by the 

s to re ,  Since the egg d is p la y  a re a  in  S tore  3 is not p ro p o r t io n a l to
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the to ta l s to re  d is p la y  a r e a ,  i t  would  be expected  that a d d it io n a l space 

a l lo c a te d  to egg d isp lays  in  this s to re  would  b r in g  a b e t te r  response in  

egg sales than in  the other s to re s .

T h e  d is p la y  a r e a  fo r  eggs in each  store  is shown in F ig u r e  18.

S to re  s ize  as m e a s u re d  by the sales a r e a  is shown in F ig u r e  19. T o ta l  

egg sales du rin g  the tw enty -on e  w e ek  tes t p e r io d  a re  re p o r te d  in  F ig u r e  20.

T r i a l  1 . C a r to n  In fluence  on Egg S a le s . D if fe re n c e s  in egg sales  

d u ring  T r i a l  1 re p re s e n ts  the com bined e f fe c t  of m u lt ip le  cartons  and  

p r ic in g  p r a c t ic e .

Th e  a c c e p ta b i l i ty  of tw o -d o zen  cartons as co m p ared  to s ingle  dozen  

carto n s  is shown by  c o m p a rin g  total egg sales f r o m  the sp ec ia l d is p la y  

cab in e t w ith  the n u m b er of dozens sold in  tw o -d ozen  u n its . T a b le  X X  

shows the a v e ra g e  w e e k ly  sales of eggs f r o m  each spec ia l d is p la y  c a b i 

n e t  in  each s to re  during  the f iv e  w ee k  p e r io d  of this t r i a l .

E q u a l space was a llo t te d  each carto n  in  the d is p la y  and i t  was e x 

p ec ted  that i f  carto ns  w e re  the s am e , as fa r  as consum er acceptance  

was co n c ern e d , each c a rto n  w ould be re p re s e n te d  by 20 p e rc e n t  of the 

s a le s . C a r to n  A  had 20 p e rc e n t  of the s a le s , but not C a r to n  B or C. In  

c o n tra s t ,  C a r  ton D  sales to ta led  30 p e rc e n t  of the to ta l,  and C a r  ton E  over  

25 p e rc e n t .  The com bined sales of the two dozen u n its , C arton s  D and E ,  

accounted  fo r  over 55 p e rc e n t  of the eggs sold through the spec ia l d is p la y  

c a b in e t .  Tw o  dozen u n it  sales ranged  f r o m  50 p e rc e n t  in  S tore  2 to n e a r ly  

59 p e r c e n t  in  S to re  3.

The p e rc en tag e  of la rg e  and tota l eggs sold through the spec ia l  

d is p la y  cab inets  is shown in T a b le  X X I .  T h is  p ercen tag e  v a r ie d  among
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T A B L E  X X

A V E R A G E  W E E K L Y  E G G  S A L E S  T H R O U G H  S P E C IA L  D IS P L A Y  C A B IN E T S
D U R IN G  T R IA L  1

C a r  tons
1

S tore

2 3 4 T o ta l

T w o  dozen 241 . 2 181. 2 280. 0 198 . 0 9 0 0 .4

One dozen 205. 4 180. 0 196 . 6 148. 6 730. 6

T o ta l 4 46 . 6 361. 2 476 . 6 346. 6 1631
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T A B L E  X X I

L A R G E  A N D  T O T A L  E G G  S A L E S  B Y  S T O R E S , T O T A L  A N D  S P E C IA L
D IS P L A Y ,  T R IA L  I

T o ta l  Egg T o ta l  L a rg e  ___________Specia l D is p la y
S to re  Sales Egg Sales T o ta l  P e r c e n t  of P e r c e n t  of

T o ta l  T o ta l  L a r g e

D ozens

1 3714 2748 2233 6 0 .1  8 1 .3

2 3566 2624 1806 5 0 .6  6 8 .8

3 6666 4440 2383 3 5 .7  5 3 .7

4 4298 2940 1733 4 0 .3  5 8 .9

T o ta l  18244 1 2 ,7 5 2  8155 4 4 .7  6 4 .0
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s to res  f r o m  60 p e rc e n t  of the to ta l eggs sold through the sp ec ia l case to 

35 p e rc e n t  of the to ta l.  The  percen tag e  of la rg e  egg sales ranged  

f r o m  53 p e rc e n t  in  S tore  3 to 8 1 p e rc e n t  in  S tore 1. A v e ra g e  w e e k ly  

egg sales  by  s to res  during  T r i a l  1 is  shown in T a b le  X X I I .

T h e  in c re a s e  in  d is p la y  a r e a  added by the spec ia l d is p la y  cabinet  

is  i l lu s t r a te d  in  F ig u r e  21 . I t  w i l l  be noted that this re p re s e n ts  only  

a 39 p e r c e n t  in c re a s e  in  S tore  4, but in  Store 2 re p re s e n ts  a 116 p e r 

cent in c r e a s e .  S tores  1 and 3 had in c re a s e d  d isp la y  a re a s  of 7 1 and 72 

p e rc e n t  r e s p e c t iv e ly .

A n  a n a ly s is  of v a r ia n c e  was com puted on the data and s ig n if ic a n t  

d i f fe re n c e s  w e r e  m e a s u re d  by use of the s tudentized ra n g e .

S ig n if ic a n t ly  m o re  eggs w e re  sold in  C arto n  D than in C a rto n  C 

o r  B .  In  S tore  3 , egg sales in  C a r to n  D , w e re  s ig n if ic a n t ly  h igher than 

in  a l l  o th e r  c a rto n s , and in  Store 4 , they w e re  h igher than in C arto n  A ,  

in  ad d it io n  to B and C , ( .0 1  le v e l ) .  A t  the .0 5  le v e l  s ig n if ic a n t ly  m o re  

eggs w e re  sold in  C a r to n  D than in  C arton s  A , B or C in S tore  1, than  

B or C in  S tore  2, w h ile  in  Store 3 and 4, egg sales in C a r to n  D exceeded  

the sales in  any  other c a rto n .

S ig n if ic a n t ly  m o re  eggs w e re  sold in  C arto n  E ( tw o -d o ze n  " p ig g y 

b a c k " ) ,  than in  C a r to n  B in  a l l  s to re s , ( . 0 1  le v e l) .  In  S tore  1, egg 

s a le s  in  CaYton E  exceeded those in C arto n  C, and in S tores 3 and 4, 

i t  exceed ed  egg sales in C arton s  A and C. A t  the ,0 5  le v e l  m o re  eggs  

w e re  sold in  C a r to n  E than in C arton s  C or B in a l l  s to re s . In  S tores 2 

and 4 , egg sales  in  C a rto n  E  w e re  a lso  h igher than those in C a rto n  A ,

Sa les  of eggs in  C a rto n  A (c o n tro l)  w e re  g re a te r  than those in
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T A B L E  X X I I

A V E R A G E  W E E K L Y  EG G  S A L E S , A L L  E G G S , T R IA L  1

S ize  S tore

1 2 3 4 T o ta l

E x t r a  L a r g e 151. 2 1 2 8 .4 235. 2 1 3 2 .4 647. 2

1
L a r g e 549. 6 524. 8 8 8 8 . 0 588. 0 2 5 5 0 .4

M e d iu m 42. 0 60 . 0 210 . 0 127. 2 4 3 9 .2

S m a ll 12 . 0 12. 0

T o ta l 742. 8 7 1 3 .2 1333 .2 859. 6 3 6 4 8 .8

L a r g e  eggs on ly  w e re  fe a tu re d  in the spec ia l d is p la y  cab inets .
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C a r to n  B in  a l l  s to re s  except S tore 6  ̂ ( *0 1  le v e l)*  Sales of g s  in  

C a rto n  A exceeded  those in  C a r to n  C in  S tores 4 and 7. T h e y  a lso  e x 

ceeded sa les  in  C a r to n  B in S tore 3 , ( . 0 5  le v e l ) .

In  c o m p a r in g  to ta l la rg e  egg sales during  this p e r io d  w ith  egg 

sales  d u rin g  the corresp o n d in g  p e r io d  in  1958, i t  is noted that the 

h ig h e s t p e rc en ta g e  in c re a s e  in the sale of la rg e  eggs was in  Store 1 

w ith  a 29 p e rc e n t  in c re a s e .  Stores 2 and 3 had in c re a s e s  in  la rg e  egg 

sa les  of 2 5 .0  p e rc e n t  and 26. 5 p e rc e n t  re s p e c t iv e ly .  In c re a s e s  in  

to ta l  sa les  of a l l  eggs ran g ed  f r o m  - 0 . 3  p e rc e n t  in Store 1 to 30 p e rc e n t  

in  S to re  3 . F o r  th is  c o m p a ris o n  S tore  4 is not considered, since i t  is  a 

new  s to re ,  and d id  not open u n ti l  the m id d le  of the c o n tro l p e r io d  co n 

s id e re d  in  1958, (T a b le  X X I I I ) .

A n  a n a ly s is  of V a r ia n c e  of the data is  shown in  T a b les  X X I V ,  X X V ,  

X X V I ,  A N D  X X V I I ,

T r i a l  2. P r ic e  In f lu e n c e on Egg S a le s . The sale of eggs through  

the s p e c ia l d is p la y  case was s u b s ta n t ia l ly  reduced during  T r i a l  2 f r o m  

w h at i t  had been d u ring  T r i a l  I .  T h is  o c c u rre d  in  spite of a p r ic e  d e 

c lin e  of about two cents p e r  dozen during  this p e r io d . The L en ten  

season cam e du ring  the second w eek  of this t r ia l ,  hence an in c re a s e d  

dem and fo r  eggs was expected . T a b le  X X V I I I  shows egg sales through  

the s p e c ia l d is p la y  cabinets during  the two t r ia ls .  A v e ra g e  w e e k ly  sales  

th rough the s p e c ia l d is p la y  cabinets  d ec rea se d  in a l l  s to res . T h is  

d e c re a s e  ra n g e d  f r o m  13 .3  p e rc e n t  in  S tore  4 to 2 5 .4  p e rc en t in  S tore  1.
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T A B L E  X X IV  

A N A L Y S IS  O F  V A R IA N C E ,  T R IA L  1. S T O R E  I .

Source S S D F M  S F F  . 05 * F  .01

T  o ta l 5 3 5 2 2 .5 5 19

P o s it io n s 7 3 2 8 .5 5
i

3 2 4 4 2 .8 5 2 . 19 4. 07 7. 59

W eeks 4 9 0 1 .3 0 4 1225. 32 1 . 10 3. 84 7 .0 1

C a r  tons 3 2 3 5 9 .3 7 4 8 0 8 9 .8 4 7. 24 3. 84 7 .0 1

E r r o r 8 9 3 3 .3 3 8 1 1 1 6 .6 7



T A B L E  XXV

A N A L Y S IS  O F  V A R IA N C E ,  T R IA L  1, S T O R E  2

Source S S D F  M  S F  F  , 05 *  F  . 0 1 * “*

T o ta l 2 5 6 1 4 .2 0 19

P o s it io n s 1 4 2 4 .2 0 3 4 7 4 .7 3 0. 595 4. 07 7. 59

W eeks 3 6 5 2 .7 0 4 9 1 3 .1 8 1. 14 3. 84 7 .0 1

C a r  tons 1 4 1 5 6 .3 7 4 3 5 3 9 .0 9 4. 44 ’ 3. 84 7 .0 1

E r r o r 6 3 8 0 .9 3 8 7 9 7 .6 2
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T A B L E  X X V I  

A N A L Y S IS  O F  V A R IA N C E ,  T R IA L  1, S T O R E  3

>!' >]<■
Sou rce  S S  D F  M S  F  F . 0 5 F . 0 1

T o ta l 7 8 1 4 8 .5 5 19

P o s it io n s 4 4 6 6 ,5 5 3 1 4 8 8 .8 5 1. 27 4. 07 7. 59

W eeks 5 3 5 0 .3 0 4 1 3 3 7 .5 8 1. 14 3. 84 7 .0 1

C a r  tons 5 8 9 8 2 .1 0 4 14745. 52
>]<

12. 62 3. 84 7 .0 1

E r r o r 7 3 4 9 .6 0 8 1168 .7 0
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T A B L E  X X V I I  

A N A L Y S IS  O F V A R IA N C E ,  T R IA L  1, S T O R E  4

Source S S D F M  S F F  . 0 5* F  .0 1

T o ta l 35494 . 55 19

P o s it io n s 9 3 0 .5 5 3 310. 18 0. 765 4. 07 7. 59

W eeks 1 2 7 6 4 .8 0 4 3 19 L  20 7. 87 3. 84 7 .0 1

C a r  tons 1 8 5 5 7 .0 7 4 4 6 3 9 .2 7 11. 45 VV 3. 84 7 .0 1

E r r  or 3 2 4 2 .1 3 8 405. 27



T A B L E  XXVIII

A V E R A G E  W E E K L Y  E G G  S A L E S  T H R O U G H  S P E C IA L  D IS P L A Y  C A B IN E T S
D U R IN G  T R IA L  2

Store
P u rc h a s in g  U n it

1 2 3 4 T otal

T w o  dozen 179. 5 162. 3

Dozens  

265. 0 175. 0 781. 8

One dozen 153. 5 143. 2 147. 3 125. 5 569. 5

T o ta l 333. 0 395.. 5 412. 3 300. 5 1351. 3

Change in  Sales -2 5 .  4 - 1 5 .4 -1 3 . 5 - 1 3 .3 -1 7 .  1
T r i a l  I I  over
T r i a l  I
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The  a v e ra g e  d e c re a s e  in  egg sales through the spec ia l d is p la y  was  

s l ig h t ly  o v e r  17 p e rc e n t .  Specia l d is p la y  sales during  T r i a l  1 and  

T r i a l  2 a r e  shown in  F ig u re  22.

D u r in g  this t r i a l ,  a v e ra g e  w e e k ly  sales of a l l  eggs in the four  

stores  d e c re a s e d  m o re  than 7 p e rc e n t  f r o m  T r i a l  1. The decrea s e  

ra n g e d  f r o m  1. 2 p e rc e n t  in  Stores 1 and 3 to 2 1 ,5  p e rc e n t  in Store 2. 

T a b le  X X I X  shows the to ta l egg sales during these two t r ia ls .

Since the carto ns  used in  this t r i a l  w e re  id e n t ic a l ,  but p r ic e s  

w e re  d i f fe r e n t ,  the sales of one carto n  over another e ith e r  re p re s e n t  a 

p r e fe re n c e  fo r  one b ra n d  over an o th er , or a purchase of a p a r t ic u la r  

c a rto n , because of the p r ic e  advantage. Due to the store p r ic in g  

C a rto n  D ( tw o -d o ze n  un it  of su p p lie r  A ) was one cent per  dozen less  

than C a r to n  A ( tw o -d o ze n  unit of supp lie r  B ) ,  or two cents less on the 

tw o -d o ze n  p u rc h a s e . C a r to n  C was a lso p r ic e d  one cent less than the 

com peting  single  dozen b ra n d , C a r to n  B ,

In  S to re  3, egg sales in  C ar to n  D exceeded those of a l l  other  

c a rto n s . In  S tores  1 and 2, egg sales in  C arton  D w e re  g re a te r  than 

those in  C a r to n  B o r  A ,  and in  S tore 4 , than C arto n  B , ( .0 1  le v e l) .

O n ly  in  S tore  2 did egg sales of C a r to n  C exceed sales in  any other  

c a r to n .  A t  the .0 5  le v e l  egg sales in  C arto n  C w e re  g re a te r  than those 

in  C a r to n s  A and B . A v e ra g e  w e e k ly  egg sales of a l l  eggs during T r i a l  2 

w e r e  7 .2  p e rc e n t  be lo w  the avera g e  fo r  T r i a l  1. Egg sales f r o m  the 

s p e c ia l d is p la y  cab inet w e re  17. 1 p e rc e n t  be low  the averag e  fo r  the
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90- - 

8 0 - -  

70- - 

6 0 - -  

50-  • 

4 0 *  - 

30- - 

20- -  

10 - -

T R I A L  I  

T R I A L  I I

STORE I STORE 2  STORE 3 STORE 4  TOTAL  
SALES

F i g ,  22 , Egg Sales F r o m  S pec ia l D is p la y  C ab inets  
D u r in g  T r i a l  1 and T r i a l  2.,
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T A B L E  X X IX

A V E R A G E  W E E K L Y  E G G  S A L E S , A L L  E G G S, T R IA L  2

Egg Size

1

Store

2 3 4 T otal

E x t r a  L a r g e 120 . 0 76. 5 229. 5 108. 0 534. 0

L a r g e  ^ 591. 3 446. 8 967. 5 592. 5 2 5 9 8 .1

M e d iu m 22. 5 37. 5 120 . 0 75. 0 255. 0

T o ta l 733. 8 560. 8 1 317 .0 775. 5 3387. 1

Change - 1. 1 -2 1 . 4 - 1. 2 -9 . 8 -7 .  2

 ̂ L a r g e  eggs on ly  w e re  fe a tu re d  a t  the p r ic e  advantage fo r
p u rch ases  in  two dozen lo ts .
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T r i a l  1 p e r io d .

T r i a l  3 . B ra n d  In fluence on Egg Sa le s ,  D u r in g  T r i a l  3 i t  was  

found that egg sales in  C arto n  D , the two-dozen " p ig g y -b a c k ” , w e re  

s ig n if ic a n t ly  h ig h e r  than a l l  o ther cartons in a l l  s to re s . In S tores  3 and  

4 egg sa les  in  C ar to n  B ( tw o -d o ze n  side by  s ide), exceeded those in  

C arto n s  A  and C , ( .0 1  le v e l ) .  Since C artons B and D w ere  the two 

dozen u n its ,  this fu r th e r  e m p h a s ized  the acceptance of tw o -d o zen  p a c k 

ages b y  L an s in g  a r e a  co n s u m e rs , even when a new brand was in tro d u c ed .  

The  new  b ra n d  was c o m p ared  w ith  an es tab lish ed  b ra n d  by  com paring  

egg sales du ring  T r i a l  3 w ith  T r i a l  1, when an es tab lish ed  b ran d  was  

sold through the s p e c ia l d isp la y . T a b le  X X X  shows the average  w e e k ly  

sales  d u rin g  these two p e r io d s .  T o ta l  sales through the spec ia l d is p la y  

cab inets  a v e ra g e d  10 . 8 p e rc e n t  lo w e r  when the new b ran d  was in tro duced ,  

than du rin g  T r i a l  1. The percen tag e  of eggs sold in two dozen cartons  

in c re a s e d  f r o m  55 p e rc e n t  to 60 p e rc e n t  during  this p e r io d . Tw o-dozen  

carto ns  w e re  a l lo c a te d  50 p e rc e n t  of the d isp la y  a r e a ,  h o w e ve r , w h e r e 

as in  T r i a l  1, on ly  40 p e rc e n t  of the d isp lay  a re a  was a llo c a te d  to the

tw o -d o ze n  c a rto n s .

A  c o m p a r is o n  of to ta l egg sales in  a l l  s tores during  the p e r io d  

w hen the new b ra n d  was in tro d u ced  w ith  sales during  T r i a l  1, w ith  the 

e s ta b lis h e d  brand, showed that tota l sales d e crea s ed  15 .2  p e rcen t during  

this la t t e r  p e r io d .  The am ount of v a r ia t io n  ranged f r o m  a d e crease  of 

1 .8  p e r c e n t  in  S tore  1, to 2 3 .9  p e rc e n t  in S tore 2. T ab le  X X X I  shows
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the a v e ra g e  w e e k ly  sales of a l l  eggs during  the two t r ia ls .
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D ISC U SS IO N

The c a rto n  used in  m e rc h a n d is in g  eggs has a three  fo ld  p u rp o se .  

F i r s t ,  the c a rto n  p ro v id es  p ro te c t io n  f r o m  fo rc e s  that would cause  

dam age to the eggs in  the carton; second, i t  m akes egg handling m o re  

convenient; and th ird ,  i t  gives "eye a p p e a l" , so that i t  w i l l  c re a te  a 

d e s ire  fo r  the p ro d u c t  inside the package.

Since eggs a re  f r a g i le  and breakage  m a y  r e s u lt  in oozing or s eep 

age , the im p o rta n c e  of the carto n  as a conta iner cannot be ov erlo o k ed .  

Som e ca rto n s  contain  the seepage f r o m  le a k e rs  or c rushed  eggs, w h ile  

o th ers  p e r m i t  the b ro k en  contents to so il o ther cartons and eggs in  the 

c a se . The fa c t  that m a n y  eggs w ith  shell defects a re  packed in cartons  

m a k e s  the p ro b le m  m o re  acu te .

In  v ie w  of c u r r e n t  m e rc h an d is in g  p ra c t ic e s ,  i t  becom es in c r e a s 

in g ly  im p o r ta n t  to have cartons that p ro m o te  im pu lse  buying. These  

fa c to rs  w e re  ev a lu a ted  b y  e x p e r im e n ta l  tes ts , consum er panel s u rvey s ,  

and s tore  sa le s .

D if fe re n c e s  in  p ro te c t iv e  va lue  between egg cartons tested in  

the m e c h a n ic a l  and tru c k  route  t r ia ls  w e re  not s ig n if ic a n t.  S e v e ra l  

o b se rv a tio n s  w e re  m ade , h o w e v e r ,  re g a rd in g  these cartons during  the 

te s ts . Th e  m o ld ed  and p la s t ic  cartons he ld  the contents of lea k in g  eggs. 

A lthough this is  advantageous as fa r  as p ro te c t io n  of other products  is  

c o n cern ed , i t  a lso  m eans that any b ro ke n  eggs a re  s t i l l  in the carto n
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w hen the housew ife  get them  home re a d y  fo r  use.

C arto n s  w ith  open windows prov id e  v is ib i l i t y  fo r  the p ro d u c t, but 

they  a l lo w  the contents of the carto n  to becom e soiled by  b ro ken  eggs 

outs ide the c a rto n .

S ince m o s t  eggs a r e  packed in cartons of the same s ize , c o n s id e r 

a b le  m o v e m e n t  of eggs m a y  take p lace  w ith in  the carto n , p a r t ic u la r ly  

when s m a l l  and m e d iu m  s ize d  eggs a re  packed . T h is  m o ve m e n t was  

m o r e  ev id en t in  the Case A c e , T r i f o ld  and P la s t ic  carto ns .

U ndoubted ly  m a n y  fa c to rs  in fluence consum er acceptance of a 

pa ck ag e . Some of these fa c to rs  a r e  m o re  im p o rta n t  w ith  eggs than 

w ith  le s s  f r a g i le  p ro d u c ts . A f le x ib le  p la s t ic  ca rto n  was ra te d  c o n s id e r 

a b ly  b e lo w  a m o re  r ig id  p las t ic  ca rto n .

A d e fin ite  p re fe re n c e  was shown fo r  p a s te l green co lo red  cartons  

on a w h ite  background . C artons p rov id ing  good v is ib i l i t y  of the p rod uct  

w e r e  a lso  r a te d  above those w ith  l i t t le  v is ib i l i ty .  Since consum ers  do 

have a p re fe re n c e  fo r  these c h a r a c te r is t ic s ,  the e n te rp r is in g  p o u lt r y -  

m a n  can a t t r a c t  m o r e  cu s to m ers  to a p a r t ic u la r  b rand  or d is p la y  by  

using ca rto n s  that have these c h a ra c te r is t ic s .

D u r in g  a tw enty -on e  w eek  p e r io d , egg re c o rd s  w e re  kept a t four  

s u p e r - m a r k e t s . Egg sales during  this p e r io d  to ta led  n e a r ly  7 4 ,0 0 0  

do zen s . C o n s id era b le  d if fe re n c e s  w e re  found in  egg sales between  

d i f fe r e n t  s to re s .  T h is  was to be expected since the s ize of the stores  

and egg d is p la y  a re a s  v a r ie d  c o n s id e ra b ly .
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Egg sa les  d u rin g  the 1959 p e r io d  in c re a s e d  in  a l l  s tores over the 

c o rres p o n d in g  p e r io d  in 1958. F ig u r e s  23, 24 and 25 show egg sales  

by  s to res  fo r  these two t im e  p e r io d s .  In  1959, a t the beginning of the 

th i r d  w e e k , the spec ia l d isp la y  cabinets w e re  m oved  into the s to res  

and egg sa les  through these cabinets w e re  re c o rd e d . Egg sales i n 

c re a s e d  as r e p o r te d  in  F ig u re s  23, 24* 25 and 26. T r i a l  1 s ta r te d  w ith  

the s ix th  w e ek , and the f iv e  spec ia l cartons w e re  used. R e g u la r  cartons  

w e re  sold du ring  the e leventh  and fo u rte en th  w eek  period, when egg sales  

in  m u lt ip le  units  w e re  p r ic e d  below  single dozens. The new b ra n d  of 

eggs was sold during  the e ighteenth to tw e n ty - f i r s t  w eek p e r io d .

In c r e a s e d  egg sales f r o m  the tw e lfth  to the seventeenth w eek  m a y  

have been in f lu en c ed  by the Len ten  season.

M o r e  eggs sold when o ffe red  in m u lt ip le  units than did eggs packed  

in  s ingle  dozen c a rto n s .

P r ic e  d i f fe re n t ia ls  w e re  undoubtedly one of the in centives  fo r  the 

p u rc h a s in g  of eggs in  m u lt ip le  dozens, h o w e ver , when p r ic e  d i f fe r e n 

t ia ls  w e re  used a lon e , sales through the specia l d isp la y  cab inet d ec lin ed ,  

even though this o c c u rre d  during the Len ten  p e r io d .

T o ta l  egg sales re ach e d  a peak  during  the E a s te r  season w ith  an  

a v e ra g e  w e e k ly  sales exceeding 4 ,0 0 0  dozens, w h e re a s , fo r  the tw e n ty -  

one w e e k  p e r io d ,  the a v erag e  was about 3500 dozens per w eek .

Egg p r ic e s  by  weeks during the tw enty -on e  w eek  study p er io d ,  

and the c o rresp o n d in g  p e r io d , 19 57 -1 9 5 8 , a re  i l lu s t r a te d  in F ig u re  27.
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C E N T S  PER DOZEN
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S U M M A R Y  A N D  C O N C L U S IO N S

E x p e r im e n t  I .  F o u r te e n  egg c a rto n s , re p re s e n t in g  f ive  d i f fe re n t  

d es ig n s , w e re  eva luated  fo r  th e ir  p ro te c t io n  of eggs on a m e ch a n ic a l  

v ib r a to r  and du rin g  n o rm a l  t ra n s p o rta t io n . No s ig n if ic an t d if fe re n c e  

in  egg dam age was found am ong these fo u rtee n  c a rto n s . W olf f la ts  used  

to p ro v id e  ad d it io n a l p ro te c t io n  to cartoned  eggs w e re  found to have  

l i t t l e  va lue  in  p ro te c t in g  cartoned  eggs in  n o rm a l t ra n s p o rta t io n .

The  m e c h a n ic a l v ib r a to r  t re a tm e n t  w hich ap p ro x im a te d  r a i l r o a d  

conditions was m o re  severe  than tru c k  tra n s p o rta tio n . No d if fe re n c e  

was found betw een eggs tra n s p o rte d  100 m i le s ,  200 m ile s  and 277 m i le s .

M o ld e d  and p la s t ic  type cartons w e re  m o re  s a t is fa c to ry  than 

c a r to n -b o a rd  type cartons fo r  le a k e rs  or b roken  eggs. W indowed cartons  

p ro v id e d  good v is ib i l i t y  fo r  the egg contained th e re in , but gave l i t t le  

p ro te c t io n  f r o m  egg contents re s u lt in g  f r o m  b ro k en  eggs packed above.

E x p e r im e n t  I I .  The D e t r o i t  C onsum er P re fe re n c e  P an e l evaluated  

and ra n k e d  13 d i f fe re n t  s e r ie s  of cartoned eggs. F iv e  cartons w ere  

e v a lu a te d  in each s e r ie s .

G re e n  on w hite  c a r to n -b o a rd  was the p r e fe r r e d  co lor for egg 

c a rto n s  b y  p an e l m e m b e rs .

Eggs in  p la s t ic  cartons w e re  p r e f e r r e d  over those packed in  

c arto n s  w ith  windows when the p r ic e  was the sam e, but w e re  ra te d  lo w  

w hen a two cent p r e m iu m  was in d ic a te d .
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■ §̂§>s PaPe r  cartons w ith  windows w e re  p r e fe r r e d  over eggs in  

carto n s  w ithout w indow s. N o n -d iv is ib le  cartons w e re  p r e f e r r e d  over  

d iv is ib le  ca rto n s .

Eggs in  tw o -d o ze n  g reen  on w h ite  ,Tp ig g y -b a c k "  cartons w e re  

p r e f e r r e d  by 4 0 .2  p e rc e n t  of the panel m e m b e rs  when there  was no 

p r ic e  d i f fe r e n t ia l  betw een  single and m u lt ip le  dozen un its . Two dozen  

un its  w e re  found to be p re fe ra b le  to three  dozen un its . Eggs d isp layed  

in  o n e -h a l f  dozen cartons  re c e iv e d  the lo w est p re fe re n c e  ra tin g  by  

p an e l m e m b e r s .

E ig h ty - f iv e  p e rc e n t  of the panel m e m b e rs  p r e fe r r e d  a m u lt ip le  

dozen u n it  of eggs (2 cents less per dozen) when a choice was o ffe re d .

E x p e r im e n t  I I I .  Eggs of s im i la r  q u a lity  w e re  cartoned  and o ffe red  

fo r  sale in  s p e c ia l d isp la y  cabinets in  four Lans ing  S u p e r -m a r  k e ts .

O v e r  7 3 ,0 0 0  dozens of eggs w e re  purchased  f r o m  these stores during  

a tw e n ty -o n e  w e ek  p e r io d .

C o n s u m ers  p r e f e r r e d  m u lt ip le  dozen units when a va ila b le  fo r  one 

and o n e -h a l f  cents p e r  dozen less  than single dozens. F i f t y - f i v e  to 

60 p e rc e n t  of the eggs purchased  w e re  in  tw o -d ozen  c a rto n s . M o r e  eggs 

w e r e  p u rc h a s e d  in  a tw o -d ozen  side by side carto n  in one t r i a l ,  w h ile  

in  a second t r i a l  m o re  eggs w e re  sold in  the tw o -d ozen  "p ig g y -b a c k "  

c a r to n .

A  p r ic e  advantage of one and o n e -h a lf  cents per dozen appeared  

to be the d e te rm in in g  fa c to r  in consum er acceptance of eggs packed in
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m u lt ip le  dozen u n its .

W hen p r ic e  alone was the only advantage fo r  pu rchas in g  m u lt ip le  

d o zen s, egg sales f r o m  the spec ia l d isp la y  w e re  17 p e rc e n t  less than  

when the m u lt ip le  ca rto n  and p r ic e  com bination  was used.

O n ly  s lig h t d if fe re n c e s  w e re  found between the panel p re fe re n c e  

score  and s to re  sales in  p re fe re n c e  fo r  m u lt ip le  dozen ca rto n s .

The s ize  of egg d isp lay  a re a  and size of to ta l store sales a re a  

w e r e  found to be c o r r e la te d  c lo s e ly  w ith  egg sa les .

D u r in g  the p e r io d  when a new bran d  of eggs was in tro duced , egg 

sales  w e re  11 p e rc e n t  lo w e r  than during the p e r io d  when an es tab lished  

b ra n d  was fe a tu re d .
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A P P E N D IX  

I .  S ta t is t ic a l  F o rm u la s

A . Chi Square A n a ly s is .

H: P 1 = p2 = ...........................P5

P 's  = 20%

X
2 = ^ I ( f i ' F i > 2

i  = 1 F i

>X PX P]<

When:

f = observed freq u en cy  
F  = expected freq u e n c e y  
H - hypothesis  
P  = p e rc e n t

X 2 ( 4 D . F . )  = . 0 5 *  . 0 1 " '  .00 1
9 .4 9  13 . 28 18 . 46

* D ixo n  and M a s s e y  (1951) p. 185.

B . A n a ly s is  of V a r ia n c e  of In co m p le te  B lo ck  
( Youden Square) T r i a l  1

Source D. F . S S

T o ta l 19 Z x 2 - ( £  x )2 /20 = C. T .
P os it ions 3 Z - ^ l  5 C. T .

W eeks 4 Z w 2/ 4 C. T .

C arton s 4

1
1 M

p 
Ss 
2

I___
I Jr j  * *

E r r o r 8 Subtrac t



1 13.

K

N

T

Q

L

C arton s

C o m p a ris o n  m ade by use of studentized  ra n g e .

W hen these data a re  an a ly zed  as a L a t in  Square  
w ith  one ro w  m is s in g , the re s u lts  a re  the same as 
d e s c r ib e d  by Y akes , (1 9 3 6 ) .

C . A n a ly s is  of V a r ia n c e  of 4 x  4 L a t in  Square  
U sed in  T r ia ls  2 and 3

M .S .Source

s i / sA e ffec t s 1 / r  - 1 

$ 2 / c - 1 = S£ s 2 / sB e ffec t

E r r o r
( c - 1)

T o ta l r c -1 4 / r c - 1

i r
j = 1, 2 ------------------------  c

M ood (1950) p 331

= N o . of cartons in  each w eek  = 4 

20

= N o .  of d i f fe re n t  cartons = 5

= C om puted by  stores - 4 tim es  sum
of carto ns , m inus L

= Sum  of weeks A ,B ,  e tc .

-  y 2
\  N  ( K  - 1 ) ^



C o e ff ic ie n t  of Concordance

W 12 S
■^7 - 3 --------m  (n - n)

W = C o e ff ic ie n t  of Concordance

m  = O b s e rv e rs

n = N u m b e r  of Choices

S = Sum of Squares

T e s t  fo r  W value com puted by;

2
X r  = m (n  - 1)W = S ign ificance

X 2 (4 D . F . )  X 2 = Chi Square
>\c >J<

.0 5  .0 1
9 .4 8 8  13 .277

K e n d a ll  (1955) pp 9 4 -1 0 6 .  W was used p r i m a r i l y  to 
m e a s u re  the r e la t iv e  ra t io  of a g re e m e n t  or concordance  
am ong the d i f fe re n t  s e r ie s .



I I *  C h i Square A n a ly s is  of T ab les  in  E x p e r im e n t  I I ,
X 2 (4 D . F .  )1 €V Vi-v-*

T a b le  V I

05
49

•  01 
13. 28 

T a b le  V I I
18

001
46

= 2 9 .3 2

115.

" f F ( f - F ) f F ( f “F )
93 63 . 2 2 9 .8 42 35. 6 6 .4  J
69 63. 2 5 .8 40 35. 6 4 .4
62 63. 2 - 1. 2 35 35. 6 - .  6
59 63. 2 -4 .  2 31 35, 6 - 4 . 6
33 63. 2 -3 0 .  2 30 35. 6 - 5 . 6

316 316 0 178 178 0

3, 18 N ot sig.

T a b le  V I I I T a b le  IX
f F ( f - F ) f F ( f - F )
54 35 . 2 1 8 .8 46 27. 4 1 8 .6
39 35. 2 3 .8 40 27. 4 12. 6
34 35. 2 - 1.2 27 27. 4 - . 4
33 3 5. 2 - 2 . 2 14 27. 4 -1 3 . 4
16 35. 2 - 19.2 10 27. 4 - 1 7 .4

176 176 0 137 137 0

K 2 21 . 10* >; X 2 3 6 .0 3  '

T a b le  X T a b le  X I

X 45. 52

f F ( f - F ) f F ( f - F )
61 30 . 2 30. 8 80 28. 2 5 1 .8
30 3 0 .2 - 0 . 2 24 28. 2 -4 .  2
28 30. 2 - 2 . 2 17 23. 2 - 11.2
19 30. 2 - 11.2 11 28. 2 -1 7 .  2
13 30 . 2 - 1 7 .2 9 28. 2 -1 9 .  2

151 151 0 141 141 0

X 123.79

T a b le  X I I
F  ( f - F )

47 2 3 .4  1 2 3 .6
31 2 3 .4 7 .6
22 23. 4 - 1 . 4
10 2 3 .4 - 1 3 .4

7 2 3 .4 - 1 6 .4

117 117 0

T a b le  X I I I  T r i a l  1
f___________F  __( f - F )
25 17. 8 7 .2
21 17. 8 3 .2
15 17. 8 - 2 .8
11 17. 8 - 6 .8
17 17. 8 - . 8

89 89 0

4 5 .5 2  * * * 6 . 56 N o t. s ig .
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T a b le  X II I  T r i a l  2 T a b le  X IV
f F _______ ( f - F )  f  F  ( f - F )
25 17. 2 7. 8 30 22 . 8 7 .2
19 17. 2 1. 8 14 22 . 8 - 8 .8
19 17. 2 1. 8 43 2 2 .8 2 0 . 2
15 17. 2 - 2 . 2 16 22 . 8 - 6 . 8

8 17. 2 - 9 . 2 11 22 . 8 -11.8
86 86 0

j .
114 114 0

2
X 9 . 12 N ot sig X  2 = 3 1. 69 * *

T a b le  X V

f F ( f - F )
19 23 -4
50 23 27
15 23 -8
15 23 -8
16 23 -7

115 115 0

? * *
X  = 4 0 .0 9

Tab le  X V I

f F ( f - F )
49 16 . 2 32. 8
12 16 . 2 -4 .  2

2 16 . 2 - 14. 2
9 16. 2 -7 .  2
9 16. 2 - 7 . 2

81 81 o

X 2 86 . 35

T a b le  X V I I  

f  _____ F ______( f - F )
15 16. 8 - 1. 8
39 16.8 22 . 8
15 1 6 .8 - 1.8
11 16.8 - 5 . 8

4 16.8 - 12 . 8

84 
L .... .

84 0

Z * * *
X  = 4 2 . 0 0


