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ABSTRACT

T his stu d y  was u n d ertak en  to  determ ine  and m easure th e  e f f e c t  o f 

q u a l i ty  and n o n -q u a li ty  f a c to r s  on p r ic e s  o f  medium and long g ra in  r i c e  

in  L ouisiana*

D ata fo r  th e  p e rio d  1968-69 to  1973-74 were o b ta in e d  from re c o rd s  

o f a l l  t r a n s a c t io n s  a t  the  L o u is ian a  G rain  Exchange a t  J e n n in g s , Loui

s ia n a .  These d a ta  co n ta in e d  in fo rm a tio n  on 5 ,706  lo t s  o f medium and 

long g ra in  r i c e .

S ev e ra l s t a t i s t i c a l  p ro ced u res  were used  to  a t t a i n  th e  o b je c tiv e s  

o f t h i s  s tu d y . T abu lar a n a ly s is  was used to  s tu d y  th e  d i s t r i b u t i o n  of 

th e  rough r i c e  p r ic in g  and g rad in g  in  L o u is ia n a . The maximum R -squared 

Improvement v a r ia b le  s e le c t io n  tech n iq u e  and th e  l e a s t  sq u a res  means 

s t a t i s t i c a l  p rocedu res were used to  de te rm ine  and m easure th e  f a c to r s  

s i g n i f i c a n t ly  a f f e c t in g  p r ic e  and grade o f rough r i c e  in  L o u is ia n a  d u r

ing  th e  p e rio d  s tu d ie d . A ll an a ly se s  were conducted s e p a ra te ly  fo r  

medium and long g ra in  r i c e .

The ta b u la r  a n a ly s is  showed th e  r e la t io n s h ip  among p r i c e ,  q u a l i ty  

and n o n -q u a li ty  v a r i a b le s .  These r e la t io n s h ip s  were computed fo r  medium 

and long g ra in  r i c e  s e p a ra te ly  and they  were found to  be s im i la r .  They 

were analyzed  s e p a ra te ly  because  they  were n o t o f  the  same m agnitude.

S t a t i s t i c a l  models to  de te rm ine  and m easure f a c to r s  s i g n i f i c a n t l y  

a f f e c t in g  p r ic e  and grade o f medium and long g ra in  v a r i e t i e s  were de

v e lo p ed . A ll g rade f a c to r s  were found to  a f f e c t  s i g n i f i c a n t ly  th e  grade

x



l e v e l  o f long g ra in  r i c e .  The grade f a c to r  " o th e r s "  f a i l e d  to  a f f e c t  

s i g n i f i c a n t l y  th e  p r ic e  o f  medium g ra in  v a r i e t i e s .

V a ria b le s  acco u n tin g  fo r  th e  e f f e c t  o f head r i c e  y ie ld  and tre n d  

in  p r ic e s  were p re s e n t  in  a l l  models d ev e lo p ed . V a ria b le s  re p re s e n tin g  

th e  L o u is ian a  G rain  Exchange and governm ent g rad es d id  n o t s i g n i f i c a n t l y  

a f f e c t  th e  p r ic e  o f medium g ra in  r i c e .  The s i t u a t i o n  was d i f f e r e n t  fo r  

long  g ra in  v a r i e t i e s .  The q u a d ra t ic  form o f th e  L o u is ia n a  G rain  Ex

change grade e x e r te d  a s ig n i f i c a n t  e f f e c t  on p r ic e ,  and th e  l in e a r  

e f f e c t  o f th e  v a r ia b le  governm ent g rade  s ig n i f i c a n t l y  a f f e c te d  th e  p r ic e  

fo r  th e  model fo r  th e  l a s t  fo u r  s e a so n s .

Of a l l  g rade  f a c to r s  c o n s id e re d  in  th e  model b u i ld in g  p ro cess  th e  

o n ly  f a c to r  a f f e c t in g  s i g n i f i c a n t l y  the  p r ic e  o f medium and long g ra in  

r i c e  was red  r i c e .  The grade  f a c to r  " o th e r s "  was p re s e n t  in  th e  model 

fo r  medium g ra in  r i c e  o n ly .

The v a r ia b le  " v a r ie ty "  was h ig h ly  s i g n i f i c a n t  in  a l l  models fo r  

medium and long g ra in  r i c e .

The v a r ia b le  r e p re s e n tin g  l o t  s i z e  in  b a r r e l s  was n o t p re s e n t  in  

any m odel. T h is v a r ia b le  had been proven to  e x e r t  a s ig n i f i c a n t  e f f e c t  

on p r ic e  o f  rough r i c e  in  p rev io u s s tu d i e s .  In  f a c t ,  when o n ly  th e  

f i r s t  two seasons were c o n s id e re d  t h i s  v a r ia b le  s ig n i f i c a n t ly  a f f e c te d  

th e  p r ic e  o f rough r i c e  as ex p ec ted ; how ever, i t  was n o t s ig n i f i c a n t  fo r  

th e  l a s t  fo u r seasons o r fo r  a l l  s ix  seasons c o n s id e re d  to g e th e r .

The l a s t  p a r t  o f  a n a ly s is  com prised th e  t e s t i n g  o f v a r ia b le s  acco u n t

in g  fo r  d if f e r e n c e s  in  p r ic e  due to  lo c a t io n ,  m il l s  and month o f  th e  y e a r .  

T h is was done by add ing  th e se  v a r ia b le s  to  the  s t a t i s t i c a l  m odels d e v e l

oped in  e a r l i e r  p a r t s  o f th e  s tu d y .

xi



When th e s e  th re e  v e rie b l.e s  were added to  th e  s t a t i s t i c a l  models 

developed  e a r l i e r ,  th e  s ig n s  o f  th e  r e g re s s io n  c o e f f i c i e n t s  and th e  

s ig n i f ic a n c e  le v e l  o f  th e  v a r ia b le s  in  th e  model d id  n o t  change. The 

added v a r ia b le s  were s ig n i f i c a n t  a t  th e  re q u ire d  le v e ls*  The hypo theses 

s t a t i n g  th a t  th e  mean p r ic e s  p e r  b a r r e l  o f  rough r i c e  were e q u a l among 

m i l l s ,  lo c a tio n s  and months were r e j e c t e d .  The se a so n a l p a t te r n s  com

puted u s in g  th e  d i f f e r e n t  models were s im ila r  w ith in  and among medium 

and long g ra in  r i c e .

I t  was concluded th a t  th e  p re s e n t  r i c e  c l a s s i f i c a t i o n  system  needs 

to  be red e s ig n e d  w ith  a r e d u c tio n  in  th e  number o f  g rade  l e v e l s .  I t  was 

recommended th a t  a com plete c l a s s i f i c a t i o n  o f r i c e  be reo rg a n ize d  in  

r e l a t i o n  to  m i l l e r s  p re fe re n c e s .

x l l



CHAPTER I

INTRODUCTION

Rice I s  th e  b a s ic  d a l ly  d i e t  f o r  more th an  o n e -h a lf  o f th e  w orld  

p o p u la tio n  and fu rn is h e s  th e  b a s is  fo r  economic l iv e l ih o o d  fo r  m il l io n s  

o f  farm ers and o th e r  pe rsons engaged in  r i c e  m ark e tin g , d i s t r i b u t i o n  and 

r e la te d  b u s in e s s .

The p ro d u c tio n  o f  r i c e  in  th e  U nited  S ta te s  has in c re a se d  in  th e  

l a s t  IS y e a rs  from 42 ,935 ,000  cw t. in  1958-59 to  92 ,823 ,000  cw t, in  

19 7 3 -7 4 .1 A lthough most r i c e  in  th e  U nited S ta te s  i s  e x p o rte d , dom estic 

d i s t r i b u t i o n  and p e r  c a p i ta  consum ption have in c re a se d  from 5 .4  pounds 

In  1958 to  7 .3  pounds in  1973. The m ajor in c re a s e  in  consum ption has 

r e s u l te d  from th e  in tro d u c tio n  o f  new r i c e  p ro d u c ts  and th e  in c re a se d  

usage o f p re-cooked  r i c e .

The r ic e -p ro d u c in g  s t a t e s  o f  th e  U. S. a re  A rkansas, C a l i f o r n ia ,  

L o u is ia n a , T exas, M is s is s ip p i  and M isso u ri. The 1973 cash  r e c e ip t s  as 

w e ll as a c re s  h a rv e s te d , p ro d u c tio n  and p e rc en ta g e  o f th e  t o t a l  U. S . p ro 

d u c tio n  fo r  rough r i c e  fo r  th e  abovem entioned s t a t e s  a re  shown in  T able 1*

*~Food Consumption P r ic e s  E x p e n d itu re s . Supplement fo r  1972 fo r  Ag. 
Economics R eport No. 138, USDA, ERS. R ice S i tu a t io n , ERS, USDA, RS-24, 
O ctober 1974, p . 14,

^N a tio n a l Food S i tu a t io n . ERS, USDA, F ebruary  1974. R ice S i tu a t io n . 
ERS, USDA, RS-25, A p ril  1975, p . 11.

1
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T able  1. A cres H a rv es ted , P ro d u c tio n , Caah R e ce ip ts  and P ercen tage  of 
th e  T o ta l R ice P ro d u c tio n  fo r  Rough R ice a t  S e le c te d  S ta te s ,  
1973-74 Season

S ta te
A cres

H arvested P ro d u c tio n
Cash

R ece ip ts

P ercen tage  o f 
T o ta l U. S. 
P ro d u c tio n

1,000 1,000 1,000
Acres Cwt. D o lla rs

A rkansas 533 25,424 398.072 27.4
C a li f o rn ia 401 22,579 259,659 24.3
L o u is ian a 620 21,394 288,819 23.1
Texas 549 20,530 287,420 22.1
M is s is s ip p i 62 2,670 42,203 2 .9
M issou ri 5 .2 226 3,489 .2

T o ta l 2 ,1 7 0 .2 92,823 1 ,278,863 100.0

SOURCE: R ice S i tu a t io n . Economic R esearch  S e rv ic e , USDA, March 1974.
F ie ld  C rops. P ro d u c tio n  Farm Use S a le s  V alue . 1972-73. S t a t i s 
t i c a l  R epo rting  S e rv ic e , USDA, W ashington, D. C .,  May 10, 1974.

L o u is ian a  produced abou t o n e -fo u r th  o f  th e  t o t a l  U. S. p ro d u c tio n . 

Y ie ld  p e r a c re  fo r  r i c e  in  L o u is ia n a  has In c re ased  s u b s ta n t ia l ly  in  th e  

l a s t  15 y e a rs  (from  2 6 .SO cw t. in  1958-59 to  34.51 cw t. in  1973 -74 ).^  

Improved v a r i e t i e s  and b e t t e r  c u l t u r a l  p r a c t ic e s  la rg e ly  accounted  fo r  

th e  in c r e a s e s .  T o ta l p ro d u c tio n  o f  rough r i c e  has in c re a se d  In  L o u is ia n a  

in  r e c e n t  y e a rs  due to  te c h n o lo g ic a l  im provem ents.

^Lonnie L. F ie ld e r ,  J r .  and o th e r s .  A g r ic u l tu r a l  S t a t i s t i c s  fo r  Loui
s ia n a  1909-1968 and 1964-1968. R ice S i tu a t io n , ERS, USDA, RS-24, O ctober 
1974, p . 14.
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Rice p ro d u c tio n  in  L o u is ian a  i s  c e n t r a l iz e d  in  the  sou thw est reg io n  

o f th e  s t a t e .  The r i c e  p ro d u c tio n  a re a  in c lu d es  n in e  p a r is h e s  which 

produce n e a r ly  92 p e rc e n t o f th e  t o t a l  s t a t e  p ro d u c tio n .^  An a d d i t io n a l  

7 p e rc e n t i s  produced in  th e  n o r th e a s t  L o u is ian a  D e lta  and 1 p e rc e n t in  

s c a t te r e d  lo c a t io n s ,  m ostly  a long  th e  M is s is s ip p i  and Red R iver a re a s  

in  so u th e rn  and c e n t r a l  L o u is ia n a . The s a le  o f rough r i c e  in  L o u is ian a  

amounted to  n e a r ly  289 m il l io n  d o l la r s  in  1973, o r 32 p e rc e n t o f  a l l  

f i e ld  c rop  m arketing  and 21 .4  p e rc e n t o f  a l l  farm m ark e tin g .^

Background

The p r ic e  farm ers re c e iv e  fo r  t h e i r  r i c e  i s  a f f e c te d  by s e v e ra l  

q u a l i ty  and n o n -q u a li ty  f a c to r s .  Q u a lity  as d e fin e d  by D o ll, Rhodes 

and West " i s  th e  sum o f  a t t r i b u t e s  o f a p ro d u c t which in f lu e n c e  i t s  

a c c e p ta b i l i ty  to  many b u y e rs , and , hence th e  p r ic e  they  a re  w i l l in g  to  

pay fo r  i t . " ^  A ccording to  th e  U.S.D.A. in s p e c t io n  handbook fo r  r i c e ,  

the  q u a l i ty  o f r i c e  i s  determ ined  by th e  fo llo w in g  f a c to r s ;

1. Grade le v e l :  th e  g rade f a c to r s  used to  de te rm ine  th e
g rade  le v e l  a re  weed se e d s , damage, red  r i c e ,  c h a lk in e s s ,  
g e n e ra l appearance and " o th e r s ."  Table 2 shows th e  m axi
mum l im i ts  fo r  each o f th e  g rade  f a c to r s  fo r  each g rade  
l e v e l .  T his ta b le  can be I n te r p r e te d  as a  t(w orst f a c to r  
ru le "  t a b le ;  t h a t  i s ,  I f  a  sample o f  r i c e  has a c l a s s i f i 
c a t io n  o f 1 in  a l l  g rade  f a c to r s  b u t one, th e  f i n a l  grade 
le v e l  fo r  th a t  sample w i l l  be the  grade o f th e  w ors t g rade 
f a c to r  le v e l .

^ P a rish e s  o f A lle n , A cad ia , B eauregard , C a lc a s ie u , Cameron, Evan
g e l in e ,  J e f f e r s o n  D av is, S t .  Landry and V e rm illio n .

^L o u is ia n a  Farm Income. L o u is ia n a  Crop and L iv e s to ck  S e rv ic e , USDA, 
S t a t i s t i c a l  R epo rting  S e rv ic e , A le x a n d ria , L o u is ia n a , 1974.

6John P. D o ll, V. James Rhodes and J e r ry  G. W est, Economics o f  A g ri
c u l t u r a l  P ro d u c tio n . M arkets and P o l ic y . Ed. R ichard  D. I rw in , F i r s t  
E d it io n , 1968, p . 397.



Table 2. Grade and Grade Requirements fo r  the  C lasses o f Rough Rice

Grade

Seeds and h ea t- Red Rice
damaged kerne ls and Chalky k erne ls

Heat- damaged
damaged kernels In In

T ota l kernels (s ing ly long medium
(s in g ly and objec o r com g ra in o r
o r com tio n ab le bined) r ic e sh o rt
bined) seeds

(sin g ly  or 
combined)

g ra in
r ic e

Other
types

Color requirem ents

1
2
3
4
5
6 
7

Humber in  500 grams Percent

2
4
7

20
30
75

1
2
5

15
25
75

0.5
1.5
2.5
4 .0
6.0  

15.0*

1.0
2 .0
4 .0
6.0  

10.0 
15.0

2.0
4 .0
6.0  
8.0

10.0
15.0

1.0
2.0
3 .0
5 .0  

10.0 
10.0

S h all be w hite o r creamy.
May be s l ig h t ly  gray.
May be l ig h t  gray .
May be gray o r s l ig h t ly  rosy* 
May be dark  gray or rosy .
May be dark gray o r rosy.

Grade 7 sh a ll  be rough r ic e  which: (a) does not meet the requirem ents fo r any of the  grades
from 1 to  6 in c lu s iv e , (b) co n ta in s  more than 14.0 percen t of m olBture, (c) I s  musty, or 
sou r, o r h e a tin g , (d) has any com nercially  o b jec tio n ab le  fo re ign  odor, (e) i s  otherw ise of 
d i s t in c t ly  low q u a li ty .

*Rice in  grade U.S. No. 6 s h a l l  co n ta in  no t more than 6 .0  percen t of damaged k e rn e ls .

SOURCE: In spec tion  Handbook fo r  the  Sampling, In sp ec tio n , Grading and C e r ti f ic a tio n  o f R ice, U.S.D.A.,
A g ric u ltu ra l Marketing D iv ision , H y a tts v il le , Maryland, June 1, 1974. HB918-11, pp. 3 .35.



2. H i l l in g  y ie ld ,  which I s  "an  e s tim a te  o f th e  q u a n ti ty  o f  
whole k e rn e ls  and t o t a l  m ille d  r i c e  (whole and broken 
k e rn e ls  combined) th a t  a re  produced In  th e  m il l in g  o f 
rough r i c e  to  a w e ll m il le d  d e g re e ." ?

3 . C lass  o f r i c e  which Is  de term ined  by th e  le n g th , w id th  
and th ic k n e s s  o f th e  k e rn e ls  o f  r ic e .®

At the  L o u is ia n a  G rain  Exchange th e  same th re e  f a c to r s  l i s t e d  above 

de term ine  q u a l i ty  o f rough r i c e ,  and th e  te c h n ic a l  p rocedures used  in  

t h e i r  measurement a re  s im i la r .  Even though th e  f a c to r s  c o n s id e re d  and 

the  p rocedures used to  de te rm ine  q u a l i ty  o f  rough r i c e  a re  s im i la r ,  th e  

same sample may be graded d i f f e r e n t l y  by th e  L o u is ia n a  G rain  Exchange 

in sp e c to rs  and by th e  government in s p e c to r s .  The d i f f e r e n c e  i s  due to  

th e  f a c t  th a t  U. S. g rades a re  based  p r im a r ily  on s p e c i f ie d  grade f a c 

to r s  l e v e ls ,  w h ile  th e  g rade  th a t  m i l le r s  use  i s  based  a p p a re n tly  on a 

d i f f e r e n t  s e t  o f  w eigh ts fo r  th e  g rade  f a c to r s .  M il le r s  u se  th e  grade 

prov ided  by th e  L o u is ian a  G rain  Exchange, a rg u in g  th a t  f e d e r a l  g rades 

do no t r e l a t e  p ro p e rly  rough r i c e  g rades and a c tu a l  m il l in g  o u t tu rn .

In  c o n tr a s t  w ith  th e  q u a l i ty  f a c to r s ,  which r e f e r  to  a w e ll reco g 

n ized  group o f  p h y s ic a l c h a r a c t e r i s t i c s ,  th e  n o n -q u a li ty  f a c to r s  a re  

n o t r e l a te d  to  th e se  c h a r a c t e r i s t i c s ; th ey  a re  e x te rn a l  f a c to r s  which 

do n o t a f f e c t  th e  n a tu re  o f  th e  p ro d u c t. The n o n -q u a li ty  f a c to r s  which 

may a f f e c t  p r ic e s  and, th e r e f o r e ,  w i l l  be analyzed  in  t h i s  s tu d y  a re :

1 . Lot s i z e .

2 . Buyer o f  rough r i c e  which can be e i t h e r  a com m ercial m i l l  o r  
a seed  company.

?U. S. D. A ., 0£ . c l t . . p . 3 .0 6 .

®For a more d e ta i l e d  e x p la n a tio n , see  U.S.D.A, In sp e c tio n  Handbook, 
p . 3 .0 3 .
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3* P ro d u c tio n  area*

4 . Date o f s a l e .

R ice p roducers and p ro c e sso rs  need to  be aware o f  th e  e f f e c t  o f  

th e s e  f a c to r s  on p r ic e  In  o rd e r  to  maximize t h e i r  p ro f l tB . They need to  

know no t on ly  th e  p r ic e  d i f f e r e n t i a l s  due to  v a r ia t io n s  in  q u a l i t y ,  b u t 

a ls o  the  d if fe re n c e s  in  p r ic e s  re c e iv e d  due to  n o n -q u a li ty  fa c to rs*

An a n a ly s is  and m easure o f f a c to r s  a f f e c t in g  th e  p r ic e  o f r i c e  can be 

used to  I n d ic a te  th e  m ost p r o f i t a b le  type  o f r i c e  to  be p roduced , as 

w e ll as th e  tim e and p la c e  e lem ents which would maximize fa rm e rs ' r e 

tu rn s .

The Problem

R ice p roducers In  L o u is ia n a  have been fa c in g  an u n c e r ta in  m arket 

s i t u a t io n  fo r  rough r i c e  because  (1 ) th e re  I s  no s in g le  s ta n d a rd  o f 

q u a l i ty  accep ted  and used  by a l l  buyers and s e l l e r s  in  th e  m arket and 

(2) la c k  o f  knowledge o f n o n -q u a li ty  f a c to r s  a f f e c t in g  s i g n i f i c a n t l y  th e  

p r ic e  farm ers re c e iv e  fo r  t h e i r  r i c e .

T his la c k  o f u n ifo rm ity  in  s ta n d a rd  o f  q u a l i ty  and la c k  o f  know

ledge o f n o n -q u a li ty  f a c to r s  a f f e c t in g  s i g n i f i c a n t l y  th e  p r ic e  o f r i c e  

have been re s p o n s ib le  fo r  im p e rfe c tio n s  in  th e  m arket in  L o u is ian a  be

c au se : (1 ) p roducers a re  r e lu c ta n t  to  poo l t h e i r  r i c e  on a q u a l i ty

b a s is  b e fo re  s a l e ,  p r e f e r r in g  to  m a in ta in  owner i d e n t i ty  o f  l o t s  o f fe re d  

fo r  s a le ,  even though i t  h as been  shown th a t  th ey  cou ld  m arket t h e i r  r i c e  

more e f f i c i e n t l y  i f  th ey  pooled sm all in d iv id u a l  p ro d u cer l o t s  on an
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eq u al q u a l i ty  b a s i s ;  (2) In d iv id u a l  l o t s  a re  in sp e c te d  by each p ro sp e c 

t iv e  p u rc h a se r  w hich i s  tim e consum ing, i n e f f i c i e n t  and c o s t ly ;  and (3) 

p ro d u ce rs  do n o t have f u l l  co n fid en ce  in  th e  a b i l i t y  o f  th e  system  of 

q u a l i ty  d e te rm in a tio n  and d e s c r ip t io n  to  r e l a t e  q u a l i ty  to  p r ic e  w ith  

a deg ree  o f accu racy  a c c e p ta b le  to  them.*-®

The commingling o f  rough r i c e  o f  th e  same v a r i e ty ,  m il l in g  y ie ld

and q u a l i ty  has been w ide ly  accep ted  in  C a l i f o r n ia  and A rkansas, two o f

th e  main r i c e  p roducing  s t a t e s  in  th e  n a t io n .  In  th e s e  two s t a t e s  m i l l

o p e ra to rs  contend th a t  th ey  can  a c c u ra te ly  e s t im a te  g rade  and m il l in g

y ie ld  from g reen  sam ples, and grow ers r e a d i ly  a cc ep t such d e te rm in a - 

11t  io n s .

I t  has been shown th a t  p o o lin g  o f f e r s  savlngB to  p roducers and o p e r

a t o r s ,  a s  w e ll as to  d r i e r  and s to ra g e  u n i t s .  These sav in g s  a re  o b ta in e d  

from a s u b s ta n t ia l  re d u c tio n  in  procurem ent c o s t s .  I f  buyers fo r  th e  

m i l l s  cou ld  buy la rg e  commingled lo t s  to  f i l l  t h e i r  o rd e rs  in s te a d  o f 

t r a v e l in g  around p u rch asin g  many Bmall l o t s ,  th e  procurem ent c o s ts  would 

be g r e a t ly  reduced  and some of th e s e  sav in g s  m ight be passed  on to  p ro 

ducers in  th e  form o f  h ig h e r  p r ic e s  f o r  t h e i r  p ro d u c t.

9Dewell R. Gandy and H arlon  D. T ra y lo r ,  An Economic A n a ly sis  o f  Com
m in g lin g  as a Method fo r  Im proving Rough R ice M arketing  in  L o u is ia n a . 
D.A.E. R esearch  R eport No. 433 , D epartm ent o f  A g r ic u l tu ra l  Economics and 
A g rib u s in e ss , L o u is ia n a  S ta te  U n iv e rs i ty ,  Baton Rouge, L a .,  A p r il  1972.

'■^Francis X. O 'C ar r o l l  and H arlon  D. T ra y lo r , An Economic A n a ly sis  
o f  Q u a lity  F a c to rs  A ffe c tin g  th e  P r ic e  o f  Medium G rain  Rough Rice in  
L o u is ia n a . D.A.E. R esearch  R eport No. 451, Departm ent o f A g r ic u l tu r a l  
Economics and A g r ib u s in e s s , L o u is ia n a  S ta te  U n iv e rs i ty ,  Baton Rouge, L a . ,  
May 1973.

^ H la rsh a ll  R. Godwin and Lonnie L. Jones (E d s .) ,  The S ou thern  R ice 
I n d u s t r y . C o llege  S ta t io n ,  T exas, Texas A & M U n iv e rs i ty  P re s s , 1969.
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D e sc r ip tio n  and S carce  o f D ata

T his s tu d y  I s  concerned w ith  th e  p o r t io n  o f  th e  L o u is ia n a  rough

r i c e  p ro d u c tio n  so ld  to  m i l l e r s  as rough r i c e  th rough  the  L o u is ia n a
12G rain  Exchange a t  Je n n in g s , L o u is ia n a .

D ata fo r  th e  s ix  se a so n s , 1968-69 th rough  1973-74, were o b ta in ed  

from rec o rd s  o f a l l  t r a n s a c t io n s  a t  th e  L o u is ian a  G ra in  Exchange. Dur

in g  th e s e  s ix  seasons 5 ,706  l o t s  were s o ld ;  o f  th e s e  l o t s ,  2 ,081 were 

long g ra in  v a r i e t i e s  and 3 ,624  were medium g ra in  v a r i e t i e s .  Data were 

reco rded  fo r  n in e  long g ra in  v a r i e t i e s  and s ix  medium g ra in  v a r i e t i e s ;  

fo u r o u t o f  th e  15 v a r i e t i e s  d id  n o t have enough o b se rv a tio n s  ( l e s s  th a n  

30 o b se rv a tio n s  over a 6 -y ea r  p e r io d )  and were d e le te d  from th e  a n a ly s i s .

Srven long g ra in  and fo u r  medium g ra in  v a r i e t i e s  were in c lu d ed  in  t h i s
13s tu d y . However, n o t a l l  v a r i e t i e s  were p re s e n t  In  each  one o f th e  s ix  

seasons under c o n s id e ra tio n .

A number o f  q u a l i ty  and n o n -q u a li ty  f a c to r s  and p r ic e  were reco rd ed  

fo r  each l o t .  The re c o rd in g  o f  q u a l i ty  f a c to r s  such as grade f a c to r  

l e v e l s ,  g rade l e v e l ,  m il l in g  y ie ld  and t o t a l  head r i c e ,  as de term ined  by 

th e  L o u is ia n a  G rain  Exchange and by th e  f e d e r a l  government w i l l  p e rm it a 

s e r ie s  o f r e le v a n t  e v a lu a t io n s .  For exam ple, i t  w i l l  make p o s s ib le  (1 ) 

an exam ination  o f  th e  manner in  which in d iv id u a l  g rade  f a c to r  l e v e ls ,  

m il l in g  y ie ld  and t o t a l  head r i c e  in f lu e n c e d  grade le v e ls  and (2) th e

l^Rough r i c e  as d e fin e d  by th e  R ice In s p e c tio n  Handbook p u b lish ed  
by th e  U .S.D .A . Consumer and M arketing  S e rv ic e , 1974, Ml s  r i c e  which con
s i s t s  o f  50 p e rc e n t o r more o f paddy k e rn e ls  o f r i c e  (o ry sa  s a t i v a ) . "

^ T h e  long g ra in  v a r i e t i e s  w ere: B e lle  P a tn a , Blue B e lle ,  Blue Bon
n e t ,  S ta r  Bonnet, T oro , L a b e lle  and Dawn. The medium g ra in  v a r i e t i e s  
w ore: S a tu rn , N ato , G u lfro se , and V ista*
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d e te rm in a tio n  o f th e  e f f e c t  o f  th e  d i f f e r e n t  g rade le v e ls  and g rade  fa c 

to r s  on p r ic e .

The d a ta  a ls o  p ro v id e  in fo rm a tio n  re g a rd in g  th e  n o n -q u a li ty  f a c to r s  

l o t  s i z e , d a te  o f  s a l e ,  d e liv e ry  and paym ent, m arket lo c a tio n  and p ro 

d u c tio n  a re a .  In  most c a s e s ,  th e  d a te s  o f  s a l e , '  d e l iv e ry  and payment 

were no t th e  same, the  d a te  o f s a le  was th e  on ly  d a te  used In  th e  en

t i r e  s tu d y  because th e  p r ic e  r i c e  p roducers re c e iv e  i s  determ ined  on 

the  d a te  o f s a l e .  The above p ro v id es  in fo rm a tio n  h e lp fu l  in  e v a lu a 

t io n s  such as th e  b e s t  l o t  s iz e  and d a te  o f th e  y e a r  to  perform  b u s i 

ness in  o rd e r  to  maximize p r o f i t s ,  as w e ll as an a n a ly s is  o f p r ic e  

d i f f e r e n t i a l s  among and w ith in  m arket lo c a tio n s  and p ro d u c tio n  a r e a s .

With re s p e c t  to  l o t  s i z e ,  i t  I s  assumed th a t  p r ic e s  and m il l in g  y ie ld s  

o b ta in ed  in  la rg e r  l o t s  s im u la te  what cou ld  be expec ted  from p o o lin g  

sm all l o t s .

Purpose and O b je c tiv e s  o f  th e  S tudy

The m ajor purpose o f t h i s  s tu d y  was to  s e l e c t  and m easure th e  e f f e c t  

o f q u a l i ty  and n o n -q u a li ty  f a c to r s  on p r ic e s  re c e iv e d  by p roducers o f 

medium and long g ra in  rough r i c e  so ld  th rough  th e  L o u is ia n a  G rain  Ex

change. I t  was f e l t  th a t  i f  r i c e  p ro d u ce rs  have s u f f i c i e n t  knowledge 

of th e se  f a c to r s ,  and thus th e  v a lu e  o f  t h e i r  r i c e ,  a number o f  c u r re n t  

im p e rfe c tio n s  in  th e  m arket cou ld  be e l im in a te d . P roducers cou ld  a d ju s t  

t h e i r  p ro d u c tio n  p r a c t ic e s  in  a  way such as to  produce th e  ty p es  o f  r i c e  

which would maximize t h e i r  p r o f i t s .  The s p e c i f i c  o b je c t iv e s  o f  th i s  

s tu d y  were:
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1. To s e le c t  q u a l i ty  and n o n -q u a li ty  f a c to r s  which have 

a f f e c te d  th e  p r ic e  re c e iv e d  by p roducers fo r  medium 
and long g ra in  rough r i c e  in  L o u is ia n a .

2 . To m easure th e  in f lu e n c e  and d e te rm in e  th e  s t a t i s t i c a l  
s ig n i f ic a n c e  o f f a c to r s  a f f e c t in g  grade and p r ic e  r e 
ce iv ed  by grow ers o f rough r i c e ,  and to  an a ly ze  w hether 
o r n o t in f lu e n c e s  were th e  same fo r  medium and long g ra in  
v a r i e t i e s  o f r i c e  d u rin g  th e  p e rio d  under s tu d y .

3 . To de te rm ine  p r ic e  v a r ia t io n s  as r e l a te d  to  m arket lo c a tio n  
and p ro d u c tio n  a re a .

To analyze  th e  se a so n a l v a r ia t io n s  o f  p r ic e s  fo r  d i f f e r e n t  
c la s s e s  o f rough r i c e ,  and to  compute se a so n a l Indexes fo r  
th e  p e rio d  under c o n s id e ra t io n .

T his s tu d y  was designed  so th a t  i t s  r e s u l t s  may be used  to  upgrade th e  

c u r re n t  r i c e  g rad in g  system  in  accordance w ith  p re s e n t  m arket p r a c t i c e s .  

I t  was f e l t  t h a t  a g rad in g  system  based  on a c tu a l  p r a c t ic e s  would p ro 

v id e  a  more e q u ita b le  and e f f i c i e n t  m ark e t.

P rev ious S tu d ie s

S e v e ra l s tu d ie s  co n cern in g  th e  p r ic e  o f  r i c e  as r e la te d  to  q u a l i ty  

and n o n -q u a li ty  f a c to r s ,  have been conducted  d u rin g  p a s t  y e a rs  by th e  

D epartm ent o f  A g r ic u l tu ra l  Economics and A g rib u s in e ss  a t  L o u is ia n a  S ta te  

U n iv e rs i ty  and o th e r  re s e a rc h  i n s t i t u t i o n s .

In  1957, M u llin s in  A rkansas found th a t  m arke ting  r i c e  th rough  co

o p e ra t iv e s  w i l l  b e n e f i t  in d iv id u a l  grow ers in  two ways: (1 ) g r e a te r  op

p o r tu n i t i e s  to  c o n ta c t  custom ers w ith  r i c e  o f each g ra in  type a t  any 

g iven  tim e . He s a id  t h a t  th e s e  two advantages app ly  to  in d iv id u a l  grow

e rs  who p a r t i c ip a te  in  c o o p e ra tiv e  m arke ting  p ro g ram s.1^

*^Troy M u llin s , Economic C o n s id e ra tio n s  in  th e  P ro d u c tio n  o f  S h o r t . 
Medium and Long G rain  R ice in  N o rth e a s te rn  A rkansas. A g r ic u l tu r a l  E x p eri
ment S ta t io n ,  C o llege  o f  A g r ic u ltu re  and Home Economics, S p e c ia l R eport 
to . 3 , O ctober 1957.



Johnson and Goodwin, in  1958, conducted a study  I n v e s t ig a t in g  

p o o lin g  lo t s  o f  fe e d e r c a lv e s  to  o b ta in  b e t t e r  p r i c e s . I n  t h i s  study  

th e  advan tages o f group s e l l i n g  o f c a t t l e  were d e te rm in ed . They w ere: 

(1 ) i t  reduces h an d lin g  and s e l l i n g  tim e; (2 ) i t  reduces th e  number o f 

pens needed fo r  an im als; and (3) i t  i s  more a t t r a c t i v e  to  la r g e r  buyers 

They a ls o  found a very  c lo se  r e la t io n s h ip  betw een th e  average  s iz e  o f 

consignm ent and th e  average  s iz e  o f s a le s  l o t  a t  th e  s a l e .  The average  

p r ic e  rec e iv e d  fo r  c a lv e s  so ld  as a group was h ig h e r  th an  f o r  c a lv e s  

o f th e  same g rade  so ld  as s in g le s ;  a ls o ,  th e  average  p r ic e  in c re a se d  

as th e  s iz e  o f th e  l o t  in c re a s e d . T his s tu d y  c lo s e ly  p a r a l l e l s  in  one 

a sp e c t th e  r i c e  p r ic in g  re s e a rc h  w ith  which t h i s  s tu d y  was concerned .

In  1967, T ray lo r  and o th e rs  conducted a s tu d y  a n a ly z in g  c o s ts  o f  

d ry in g  and s to r in g  rough r i c e . 1^ The q u a l i ty  o f  r i c e  d r ie d  and s to re d  

in  v a rio u s  ty p es  o f f a c i l i t i e s  was compared. L i t t l e  d i f f e r e n c e  in  

average  v a lu e  was found betw een r i c e  d r ie d  in  m u ltip a s s  and r i c e  d r ie d  

in  s ta t io n a r y  u n i t s .  Such d if f e r e n c e s  d isa p p e a re d  a f t e r  th e  r i c e  had 

been s to re d . An e x p la n a tio n  fo r  t h i s  d isap p ea ran ce  of d i f f e r e n c e s  

a f t e r  s to ra g e  i s  g iven  by F au lkner and W ratten  who found th a t  m il l in g  

y ie ld s  in c re a s e  when r i c e  i s  s to re d  fo r  more th a n  3 w e e k s .^

Jack  D. Johnson and Jinny  D. Goodwin, An A n a ly sis  o f  S p e c ia l 
C a lf  S a les a t  N orthern  L o u is ian a  M ark e ts , 1956. D.A.E. C irc u la r  No.
267, Departm ent o f A g r ic u l tu ra l  Economics and A g rib u s in e ss , L o u is ian a  
S ta te  U n iv e rs i ty ,  A g r ic u l tu ra l  Experim ent S ta t io n ,  June 1960.

l^H arlon  D. T ra y lo r  and o th e r s , Coat o f Drying and S to r in g  Rough 
R ice in  L o u is ia n a  and T exas, M arketing  R esearch  R eport No. 799, U.S.D.A 
W ashington, D .C .: J u ly  1967.

l^Macon D. F au lkner and F in is  T. W ra tten , A b s tra c ts  on D rying and 
S to ra g e . Summary o f R ice Drying R esearch  in  L o u is ia n a . P ro ceed in g s , 
Tenth R ice T ech n ica l Working Group, U .S .D .A ., ARS 72-39, O ctober 1965.



12

Gandy and T ra y lo r , In  1969, s tu d ie d  e f f e c t s  o f  p o o lin g  as a p ro s -
1 q

p e c t lv e  method fo r  Im proving rough r i c e  m arke ting  In  L o u is ia n a . °  They 

concluded th a t  by p o o lin g , average  p r ic e  per b a r r e l  o f  r i c e  was l ik e ly  

to  In c re a se  as l o t  s i z e  In c re a sed  from sm a lle r  lo t s  (below 1 ,000  b a r r e l s )  

to  la rg e r  l o t s  (over 1 ,000 b a r r e l s ) .  A lso , th ey  showed th a t  In  each y e a r  

d u rin g  th e  p e rio d  from 1960 to  1966, and fo r  each medium g ra in  v a r i e ty ,  

th e  con tinuous v a r ia b le s  head r i c e  y i e l d ,  b roken r i c e  y ie ld  and grade 

had a s t a t i s t i c a l l y  s ig n i f i c a n t  In f lu e n c e  on rough r i c e  p r ic e .

In  th e  P h i l ip p in e s ,  in  1969, th e  Departm ent o f A g r ic u l tu ra l  Eco

nomics a t  th e  I n te r n a t io n a l  R ice R esearch I n s t i t u t e  s tu d ie d  th e  r e l a t i o n -

19s h ip  betw een q u a l i ty  and p r ic e  o f  r i c e .  7 Using re g re s s io n  a n a ly s i s ,  i t  

was  found th a t  p e rcen tag e  o f broken r i c e  and p e rc en ta g e  o f ch a lk y  g ra in s  

w ere th e  two most Im portan t v a r ia b le s  e x p la in in g  p r ic e  d if f e r e n c e s  In  

w h o lesa le  m ille d  r i c e  o f  lo c a l  v a r i e t i e s .

Godwin and o th e r s ,  In  1969, p u b lish ed  a s e r i e s  o f a r t i c l e s  r e la te d
20to  th e  so u th e rn  r i c e  In d u s try . They analyzed  th e  r i c e  In d u s try  in  p ro 

ducing  s t a t e s .  They s ta te d  th a t  f e d e r a l  g rad es  and s ta n d a rd s  a re  n o t used 

e x te n s iv e ly  by Texas and L o u is ia n a  m il ls  in  procurem ent o p e ra t io n s .  The 

rea so n  g iven  by m i l l e r s  was t h a t  d is c re p a n c ie s  e x i s t  betw een rough r i c e  

g rades and a c tu a l  m il l in g  o u ttu rn  and th a t  t h i s  f a c to r  was dom inant In  

d e te rm in a tio n  o f  p r ic e s  th a t  m i l le r s  w i l l  pay fo r  th e  s e v e ra l  v a r i e t i e s  

and types o f r i c e .  The q u a l i ty  a t t r i b u t e s  were o f l e s s e r  im p o rtan ce , 

and U. S. s ta n d a rd s  a re  based on them.

Gandy and T ra y lo r , oj». c i t .

19The I n te r n a t io n a l  R ice R esearch  I n s t i t u t e  Annual R e p o rt, Los Banos, 
Laguna, P h i l ip p in e s ,  IRRI, 1969.

onGodwin and Jo n e s , op . c i t .
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In  1971, O’C a r ro l l  and T ra y lo r  conducted  an economic a n a ly s is  o f

q u a l i ty  f a c to r s  a f f e c t in g  th e  p r ic e  o f  medium g ra in  rough r i c e  In  L ou i-
21s ia n a  d u rin g  th e  1968 and 1969 se a so n s . They d iv id e d  t h i s  s tu d y  in to  

two p a r t s ,  q u a l i ty  and p r ic e  a n a ly s i s .  With r e s p e c t  to  th e  q u a l i ty  

a n a ly s is ,  they  showed th a t  se ed , damage, c h a lk  and re d  r i c e  were th e  

Im portan t grade f a c to r s .  T h e ir  le v e ls  were w eigh ted  and t h i s  w eigh ted  

v a lu e  was added in  grade le v e l  d e te rm in a tio n .

R egarding p r ic e  a n a ly s i s ,  th ey  concluded th a t  th e  g rade  f a c to r  damage 

d id  n o t have a s i g n i f i c a n t  e f f e c t  on p r ic e  in  e i t h e r  se a so n , and c h a lk  

d id  no t have a s i g n i f i c a n t  e f f e c t  on p r ic e  in  th e  1969 seaso n . They a ls o  

found th a t  by in c re a s in g  l o t  s iz e  above th e  modal s i z e ,  p ro d u cers  cou ld  

In c re a s e  rev en u e , b u t t h i s  d id  n o t app ly  fo r  la r g e r  s iz e  o f  l o t s  which 

cou ld  be o f fe re d  fo r  s a le  from a r i c e  p o o l. The v a r ia b le s  r e p re s e n tin g  

s e l l e r s  and m il l s  d id  n o t  in f lu e n c e  p r ic e  d u rin g  th e  1969-70 se a so n , b u t 

had a  s i g n i f i c a n t  e f f e c t  on p r ic e  d u rin g  th e  1968-69 seaso n .

Hudson and W illiam s, in  1975, s tu d ie d  th e  r e l a t io n s h ip  o f  f i b e r  t e s t
22d a ta  and o th e r  f a c to r s  to  p r ic e s  p a id  fo r  L o u is ia n a  c o t to n .  In  t h i s  

s tu d y  th e  e x te n t  to  which c o tto n  p r ic e s  re c e iv e d  by p roducers r e f l e c te d  

v a r i a t io n  in  f i b e r  q u a l i ty  was d e te rm in e d . A lso , th e  e f f e c t  o f  exogenous 

(n o n -q u a li ty )  v a r ia b le s  on p r ic e  was m easured and a  com parison o f  th e  

v a r i a t io n s  In p r ic e  q u a l i ty  r e l a t io n s h ip  from th e  m e rc h a n t 's  s id e  r e l a t i v e  

to  th e  p ro d u c e r 's  s id e  was made.

2*0 'C a r r o l l  and T ra y lo r , o p . c i t .

22j .  f . Hudson and Douglas R. W illiam s, R e la tio n s h ip  o f  F ib e r  T e s t 
D ata and O ther F a c to rs  to  P r ic e s  Paid fo r  L o u is ia n a  C o tto n . D.A.E. Re
se a rc h  R eport No. 482, D epartm ent o f  A g r ic u l tu r a l  Economics and A g ri
b u s in e s s ,  L o u is ia n a  S ta te  U n iv e rs i ty ,  A g r ic u l tu r a l  Experim ent S ta t io n ,  
A p r i l ,  1975.
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They found i n e f f i c i e n c i e s  o f  th e  c o t to n  c l a s s i f i c a t i o n  system in  

r e l a t i n g  q u a l i t y  and o th e r  f a c t o r s  to  p r i c e  re c e iv e d  by fa rm e rs .  A 

r e o rg a n iz a t io n  o f th e  c l a s s i f i c a t i o n  system  o f  c o t to n  was recommended; 

the  new system  should  in c lu d e  a d d i t i o n a l  q u a l i t y  c h a r a c t e r i s t i c s  which 

were d i r e c t l y  r e l a t e d  t o  th e  u se  v a lu e  of c o t to n ;  t h i s  w i l l  en ab le  p ro 

du cers  to  a d ju s t  t h e i r  p ro d u c t io n  and m ark e ting  p r a c t i c e s  to  meet the  

needs o f  th e  t e x t i l e  i n d u s t r y .  The a n a ly s i s  o f  q u a l i t y  and n o n -q u a l i ty  

f a c to r s  as r e l a t e d  to  m arket p r i c in g  o f  c o t to n  i s  analogous w ith  one of 

th e  o b je c t iv e s  o f t h i s  study*

Sum sarizing  th e  above f in d in g s ,  i t  becomes ap p aren t  t h a t  improve

ments a re  needed in  th e  g rad in g  system to  o b ta in  o f f i c i a l  q u a l i t y  d e s ig 

n a t io n s  t h a t  w i l l  be com patib le  w i th  the  way m i l l e r s  v a lu e  rough r i c e  

when they  buy. I t  appears  t h a t  f e d e r a l  g rad es  a re  n o t  r e f l e c t i n g  the  

/ a lu e  a t t r i b u t e s  o f  r i c e  as  seen  by m i l l e r b. A lso , i t  i s  e v id e n t  t h a t  

farm ers  do n o t  c o n s id e r  q u a l i t y  a t t r i b u t e s  in  making t h e i r  m ark e ting  

d e c i s io n s .  This s tu d y  was made to  de te rm ine  f a c t o r s  which have been 

a f f e c t i n g  th e  p r i c in g  o f  rough r i c e  in  L o u is ia n a  d u r in g  th e  p a s t  s ix  

y e a r s ,  and i t  w i l l  p ro v id e  a b a s i s  fo r  c l a s s i f i c a t i o n  and p r i c in g  o f  

r i c e  acco rd in g  to  i t s  p r o p e r t i e s .



CHAPTER II

STATISTICAL PROCEDURE

A number o f  d i f f e r e n t  methods o f  a n a ly s i s  were used  to  a t t a i n  

the  o b je c t iv e s  o f  t h i s  s tu d y .  Even though th e  a n a ly s i s  was made 

s e p a r a te ly  fo r  medium and long g r a in  v a r i e t i e s ,  the  p rocedure  used 

in  r e l a t i o n  to  each o b je c t iv e  was th e  same in  bo th  c a s e s .  The p ro 

cedures  f o r  each o b je c t iv e  a re  d e sc r ib e d  i n  th e  fo l lo w in g  p a ra g ra p h s .

O b je c t iv e  1

S e le c t io n  of q u a l i t y  and n o n -q u a l i ty  f a c to r s  which were l i k e l y  

to  a f f e c t  p r i c e s  which p ro ducers  re c e iv e d  fo r  rough r i c e  was made on 

the  b a s i s  o f p rev io u s  s tu d i e s  and by c o n s t r u c t io n  and a n a ly s i s  o f 

t a b l e s  o f means and frequency d i s t r i b u t i o n s  f o r  th e  d i f f e r e n t  v a r i 

a b le s .

The q u a l i t y  f a c t o r s  analyzed  were:

1. Grade l e v e l  as  g iven  by th e  L o u is ia n a  G rain  Exchange 

and by th e  f e d e r a l  government and grade  f a c to r s  used 

to  de te rm ine  th e  grade  l e v e l .  These grade f a c to r s  

a r e :  weed se e d s ,  damage, red  r i c e ,  c h a lk in e s s ,

g e n e ra l  appearance and " o t h e r s . "

2. M i l l in g  y i e l d ,  which i s  the  e s t im a te  o f  th e  

q u a n t i ty  o f head r i c e  and o f t o t a l  m i l l e d  r i c e

15



t h a t  can be o b ta in ed  from a u n i t  o f rough r i c e .

In t h l a  s tudy  a u n i t  o f  rough r i c e  was s b a r r e l  

o r  162 poundB of rough r i c e .

3. V a r ie ty  o f r i c e .  In t h i s  s tu d y , long and medium 

g ra in  v a r i e t i e s  were in c luded  but they were 

analyzed  s e p a r a te ly .  There were seven long g ra in  

v a r i e t i e s  and fo u r  medium g ra in  v a r i e t i e s  being 

an a ly zed . However, n o t  a l l  v a r i e t i e s  were p re s e n t  

in  each o f  the  s i x  seasons  under c o n s id e r a t io n .

The s e le c te d  n o n -q u a l i ty  f a c t o r s  analyzed  were:

1. Lot s i z e  in  b a r r e l s .  To an a ly ze  the  e f f e c t  o f  

t h i s  v a r i a b le  on p r i c e ,  s ix  l o t  s i z e  groups were 

c r e a te d ,  each one having a range o f  600 b a r r e l s ,  

excep t the  l a s t  one which in c lu d ed  lo t  s i z e s  o f  

3,000 b a r r e l s  and more.

2. S a le s  a s s o c i a t io n s  o r  lo c a t io n s  where farm ers send 

t h e i r  r i c e  to  be d r i e d ,  s to re d  and sampled. These 

a s s o c la t io n a  send r i c e  samples to  the  L o u is iana  Grain 

Exchange, and the  b id s  from the  d i f f e r e n t  m i l l s  a re  

based on i t .  These s a le s  a s s o c i a t io n s  re p re s e n t

the p ro d u c t io n  a r e a ,  s in c e  farm ers u s u a l ly  send 

t h e i r  p ro duc t to  the  c l o s e s t  p ro c e ss in g  f a c i l i t y .

3. Commercial m i l l s  and seed companies t h a t  b id  

through th e  L o u is ian a  Grain Exchange to  o b ta in  r i c e  

from fa rm ers .  This v a r i a b le  was Included  because 

the  commercial m i l l  o r seed company which makes
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che h ig h e s t  b id  gees the  r i c e ,  and chat la  the p r ic e  

rec e iv e d  by the  fan n e r .

4 .  Date o f s a l e .  This v a r i a b le  was used to  compute 

se a so n a l  Indexes which p rov ide  in fo rm a tio n  

reg a rd in g  the  p e r io d s  o f  the  year  when p r ic e  i s  

l i k e l y  to  be the  h ig h e s t  and lo w est .

5. A tren d  v a r i a b le  was used to  r e p re s e n t  changes in  

the p r ic e  o f  rough r i c e  due to  changes in  the 

o v e r a l l  p r i c e  l e v e l .

O b jec t iv e  2

M u ltip le  r e g re s s io n  a n a ly s i s  and the  l e a s t  squares  method o f  

f i t t i n g  c o n s ta n ts  were used to  de te rm ine  and measure the grade f a c to r s  

a f f e c t i n g  the  grade o f rough r i c e  as  g iven  by the  L ouis iana  Grain 

Exchange and by the  f e d e r a l  government, and to  measure the in f lu e n c e  

and de term ine  the  q u a l i t y  and n o n -q u a l i ty  f a c to r s  a f f e c t i n g  s i g n i f i 

c a n t ly  the  p r ic e  o f  rough r i c e .  The s t a t i s t i c a l  models were developed 

w ith  the h e lp  o f  the  maximum R-aquare v a r i a b le  s e l e c t i o n  techn ique  as  

developed by Barr and Goodnight.^  These p rocedures  were used because 

the d a ta  c o n ta in ed  con tinuous and d i s c r e t e  v a r i a b le s  w ith  unequal sub

c l a s s  f r e q u e n c ie s ,  and th e re  i s  no t  a s in g le  v a r i a b le  s e l e c t io n  

techn ique  a v a i la b le  to  develop  a model u s in g  these  two types o f  v a r i 

a b le s  a t  the  same tim e. The procedure used in  the  model b u i ld in g  

p ro ce ss  can be d iv id ed  in  th re e  s te p s  as  fo llow s:

^Anthony J .  Barr and James H. Goodnight, S t a t i s t i c a l  A na lysis  
System. R aleigh: North C a ro lin a  S ta te  U n iv e rs i ty ,  Department o f
S t a t i s t i c s ,  August 1972.
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STEP 1. R egress ion  A n a ly s is .  The Maximum R-a qua red Improvement.

The base o f  any s t a t i s t i c a l  model I s  the g e n e ra l  l i n e a r  r e g re s s io n

a n a l y s i s ,  which e s t im a te s  the  dependence of some v a r i a b le  ( th e  dependent

v a r i a b le  Y) upon one o r  more v a r i a b le s  ( th e  independent v a r i a b le  Xj o r
2

the  j t h  independent v a r i a b le s  X^, X2 , . . . »  X ,) .

The g e n e ra l  model can be exp ressed  a s :

Yi -  u +  Ji1 bJxu + et

w here:

” dependent v a r i a b l e ,

U * va lue  o f Y when a l l  X̂ O o r  the  i n t e r c e p t  on the Y a x i s ,

b ,  * p a r t i a l  r e g re s s io n  c o e f f i c i e n t s  o f the  dependent v a r i a b le  
J (Y) on the  independent con tinuous v a r i a b le s  (X),

X , , “ the  con tinuous independent v a r i a b le s  f o r  the  co rrespond ing  
Ŷ  o b se rv a t io n .  The X ., a re  regarded  as  f ix ed  and 
measured w ith o u t  e r r o r ,

■ the  random e r r o r s  assumed to be independent and norm ally  
d i s t r i b u t e d .

A f te r  a l l  pa ram eters  have been e s t im a te d  the  measure o f the  degree  

o f  r e l a t i o n s h i p  between the  v a r i a b l e s ,  the  R>squared o r  c o e f f i c i e n t  

o f d e te rm in a t io n ,  i s  computed. This c o e f f i c i e n t  shows how w e l l  the  

model r e p r e s e n ts  the  d a ta ,  o r  what p e rcen tag e  o f  the  v a r i a t i o n  o f  the 

dependent v a r i a b le  i s  e x p la in ed  by th e  s e le c te d  independent v a r i a b le s .

2George W. Snedecor and W illiam G. Cochran, S t a t i s t i c a l  Methods. 
The Iowa S ta te  U n iv e rs i ty  P re s s ,  6th  E d i t io n ,  1967.
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To de te rm ine  which v a r i a b l e s  should be Inc luded  In  r e g r e s s io n

m odels, s e v e ra l  v a r i a b l e  s e l e c t i o n  tech n iq u es  have been developed. Of

the  s e v e ra l  te c h n iq u e s  developed the  maximum R-square improvement was

s e le c te d  f o r  t h i s  s tudy . This techn ique  i s  as  good as  c a l c u l a t i n g

r e g re s s io n s  on a l l  p o s s ib le  s u b s e ts  of th e  independent v a r i a b l e s .  I t

i s  based on the  R-square va lue  o r  c o e f f i c i e n t  o f  d e te rm in a t io n  and can
3

be summarized a s  fo llow s:

(a) Find the  sim ple  r e g r e s s io n  model w ith  maximum R- 
sq ua re .

(b) To the model o b ta in ed  In (a)  add the  v a r i a b le  
p ro v id in g  the  g r e a t e s t  In c re a s e  In  R -square.

(c)  Compare each Included  v a r i a b le  w ith  each un- 
Included  v a r i a b le  to  see i f  an in te rch a n g e  w i l l  
r a i s e  R -square . A f te r  a l l  comparisons make the  
sw itch  which maximizes R -square . Repeat the  
comparisons u n t i l  no In te rc h a n g e s  a re  made.

(d) To the  model o b ta in e d  above add the  v a r i a b le  
which produces the  g r e a t e s t  in c re a s e  in  R- 
s q u a re .

(e )  Repeat s t e p  ( c ) .  The comparing and sw itch in g  
p ro ce ss  i s  r e p e a te d ,  the  " b e s t"  th re e  v a r i a b le  
model i s  d is c o v e re d ,  and so f o r th .

This s t a t i s t i c a l  p rocedure  was used a s  implemented in  the  

" s t a t i s t i c a l  a n a ly s i s  system" (SAS) computer program and i t  i s  based 

on the  l e a s t  sq u a res  m in im iza tio n  p r i n c i p l e .

Even though t h i s  tech n iq u e  was very  h e lp f u l  d u r in g  th e  model 

b u i ld in g  p ro c e s s ,  i t  can be no ted  th a t  i t  d id  not y i e ld  the  d e s i r a b l e  

model a t  once. I n s te a d ,  a f t e r  in s p e c t io n  of th e  d i f f e r e n t  r e g r e s s io n  

models o b ta in ed  u s in g  t h i s  tech n iq u e  some r e g r e s s io n  c o e f f i c i e n t s  f o r

3
OB- c i t . , p. 128.
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some v a r i a b le s  had unexpected  s igns*  On th e  o th e r  hand, some o th e r  

v a r i a b le s  had th e  expec ted  sign but were o f lower s t a t i s t i c a l  s i g n i f i 

cance and e n te re d  the  model on ly  a f t e r  v a r i a b l e s  w ith  unexpected  s ig n s  

were in c lu d e d .  To o b ta in  th e  d e s i r a b l e  model, th e  v a r i a b le s  w ith  the 

unexpected  s ig n s  were dropped from th e  a n a ly s i s  i f  they  were n o t  o f  

c r u c i a l  im portance , then  the v a r i a b le s  w ith  expec ted  s ig n s  were 

added and a l l  pa ram eters  were recom puted. The p ro cess  was c o n t in 

ued u n t i l  a l l  v a r i a b le s  in  the  model had the  expec ted  s ig n s  and were 

s t a t i s t i c a l l y  s i g n i f i c a n t  a t  a p rede term ined  p r o b a b i l i t y  l e v e l .  This 

techn ique  was rep e a te d  u n t i l  the  model had th e  fo l lo w in g  p r o p e r t i e s ;

(a )  I t  e x p la in ed  a t  l e a s t  80 p e rc e n t  o f  the  v a r i a t i o n  
o f  the  dependent v a r i a b le .

(b) A l l  e s t im a te d  r e g re s s io n  c o e f f i c i e n t s  were 
s t a t i s t i c a l l y  s i g n i f i c a n t  a t  l e a s t  a t  the  
.05 l e v e l  o f  p r o b a b i l i t y .

(c )  There were no d i s c e r n i b le  p a t t e r n s  in  the  
r e s i d u a l s .

To o b ta in  unb iased  r e g re s s io n  c o e f f i c i e n t s  and perform  v a l id

s ig n i f ic a n c e  t e s t s ,  the  fo llow ing  assum ptions abou t how the  o b se rv a -
4

t io n s  used in  the  a n a l y s i s  had been g e n e ra te d  were co n s id e re d :

(1) The f i r s t  assum ption  s t a t e s  t h a t  E (e j )  ■ 0 f o r  a l l  

1 , where Me "  r e f e r s  to  th e  e r r o r  term , which means 

t h a t  the "e^" a re  v a r i a b le s  w ith  ze ro  e x p e c ta t io n .

(2) The " e  " have c o n s ta n t  v a r ia n c e ,  p ro p e r ty  which Is  

r e f e r r e d  to  as  h o m o sc e d a s t lc i ty . Also i t  s t a t e s

4
J ,  Jo h n s to n ,  Econometric Methods. 2nd E d i t io n ,  McGraw-Hill, 

Hew York, 1972.
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t h a t  th e  a re  p a irw is e  u n c o r r e la t e d .

(3) The so le  source  o f  v a r i a t i o n  In th e  dependent

v a r i a b le  I s  v a r i a t i o n  In  the  e r r o r  t e r n s  (e ^) and 

the p r o p e r t i e s  o f  our e s t im a to r s  and t e s t s  a re  

c o n d i t io n a l  upon the v a lu e s  of the Independent 

v a r i a b l e s .

(4) The f i n a l  assum ption I s  th a t  th e  number o f

o b se rv a t io n s  exceeds the numbers o f  pa ram eters  

to  be e s t im a te d  and t h a t  no e x a c t  l i n e a r  

r e l a t i o n s  e x i s t  between any o f  the  independent 

v a r i a b l e s .

Hypotheses Tested and S t a t i s t i c s  Used

The hypotheses t e s t e d  s t a t e  t h a t  the  r e g r e s s io n  c o e f f i c i e n t s  do 

no t d i f f e r  from z e ro ,  i . e . ,  they  do no t have any s i g n i f i c a n t  e f f e c t  

upon the  dependent v a r i a b le  in  q u e s t io n .  The g e n e ra l  n u l l  h y p o th es is  

can be r e p re s e n te d  a s  fo l lo w s:

Ho: 0 t -O

1 - 1 , 2 , 3 , . . .k

The s t a t i s t i c  used in  t e s t i n g  each r e g re s s io n  c o e f f i c i e n t  can be 

ex p re ssed  a s :

w ith  ( n - 1) d eg rees  o f  freedom; 

where:



3^ “ r e g re s s io n  c o e f f i c i e n t .

S ^  “ s ta n d a rd  e r r o r  o f  the  r e g re s s io n  c o e f f i c i e n t .

R e je c t io n  o f  the  n u l l  h y p o th e s is  means t h a t  the v a r i a b le  in  

q u e s t io n  I s  e x e r t in g  a s i g n i f i c a n t  e f f e c t  on the  dependent v a r i a b l e ,  

p r i c e  o f  rough r i c e  p e r  b a r r e l ,  and th e r e fo re  should be in c lu d ed  in  

the  s t a t i s t i c a l  model.

STEP 2: L east Squares Method o f  F i t t i n g  C o n s ta n ts .  One-wav
C l a s s i f i c a t i o n .

The l e a s t  squares  method o f  f i t t i n g  c o n s ta n ts  was used because 

th e  d a ta  c o n ta in e d  d i s c r e t e  v a r i a b l e s  w ith  unequal su b c la s s  f re q u e n c ie s  

t h i s  type o f v a r i a b le  can n o t be ana lyzed  u s in g  the  maximum R-square 

improvement method d e sc r ib e d  e a r l i e r .

The g e n e ra l  l i n e a r  m athem atica l model fo r  a one-way c l a s s i f i c a t i o n
5

a s  used in  t h i s  a n a ly s i s  can be re p re se n te d  as  fo llow s:

YtJ  -  M +  *1  +  e i j

i  * 1, 2 , 3, . . . p  

J * 1,  2,  3,  . . .  n.

w here:

-  j t h  o b se rv a t io n  in  the  1th A v a r i e t y  o f  rough r i c e ,

U -  th e  o v e r a l l  p o p u la t io n  mean when eq u a l  f re q u e n c ie s  
e x i s t  among th e  c l a s s e s  o f  A,

a -  the  e f f e c t  o f the  i t h  A v a r i e t y  o f  rough r i c e  
exp ressed  as  a d e v ia t io n  from the  o v e r a l l  mean

W alter R. Harvey, L east Squares A n a ly s is  o f  Data w ith  Un
equal S u b -c la s s  Numbers. Washington, D. C.; U. S. Government 
P r in t in g  O f f ic e ,  1960, Department o f  A g r ic u l tu r e ,  A.R.S, 20-8.
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e , . “ random e r r o r s  which a re  assumed Co be Independent 

and norm ally  d i s t r i b u t e d .

The c o n s ta n t  e s t im a te s  a re  d e r iv e d  through the  s im ultaneous

s o lu t io n  o f  l e a s t  sq uares  normal e q u a tio n s  as  numerous as  the  c o n s ta n ts

to  be f i t t e d .

R e s t r i c t i o n

A r e s t r i c t i o n  i s  made t h a t  the  sum of the  c o n s ta n t  e s t im a te s  

( e f f e c t  o f  the 1th  c l a s s )  w ith in  a g iven  s e t  sum i s  eq u a l  to  ze ro .

6
H ypothesis Tested and S t a t i s t i c  Used:

The h y p o th es is  t e s t e d  was t h a t  the  mean p r i c e  o f a l l  "p" v a r i e t i e s  

o f  rough r i c e  w i th in  medium and long g r a in  rough r i c e  were eq ua l;  in  

o th e r  words, th a t  the d i f f e r e n c e s  in  mean p r i c e s  were equal to  ze ro .

The g e n e ra l  n u l l  h y p o th e s is  i s  exp ressed  as  fo llow s f o r  "p" v a r i 

e t i e s .

Ho: a ,  * a„ a1 2 3 . . .  p

where:

a * v a r i e t i e s  mean p r ic e

The s t a t i s t i c  used in  t e s t i n g  t h i s  h y p o th es is  was as  fo l low s:

F ■ Mean Square Due to  R egression  
R esidua l Mean Squre

w ith  ( p - 1) and [ n  -  (p + 1) /  d eg rees  o f  freedom;

where:

Jerome C. L i,  S t a t i s t i c a l  I n f e r e n c e . ( F i r s t  E d i t io n ,  
Ann A rbor, Michigan: S t a t i s t i c s  I n c . ,  1964), Vol. I I ,  p . 270.
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p * number o f  v a r i e t i e s  

n ■ number o f o b se rv a t io n s  

R e je c t io n  of the h y p o th es is  means t h a t  the  v a r i a b le  being  

analyzed  had a s i g n i f i c a n t  e f f e c t  upon th e  dependent v a r i a b le  and, 

th e r e f o r e ,  should be co n s id e re d  f o r  f u r t h e r  a n a ly s i s  In  the  model 

b u i ld in g  p ro c e ss .  Acceptance o f the h y p o th es is  means t h a t  the  v a r i 

ab le  In  q u e s t io n  does n o t  have a s i g n i f i c a n t  e f f e c t  on th e  dependent 

v a r i a b le  and, t h e r e f o r e ,  can be dropped from the  a n a l y s i s .

STEP 3: One-way C l a s s i f i c a t i o n  w ith  M u lt ip le  R e g ress io n .

In  t h i s  s t e p  the  s t a t i s t i c a l  model o b ta in ed  in  S tep  1 and the 

d i s c r e t e  v a r i a b le  found to  e x e r t  a s i g n i f i c a n t  e f f e c t  on the  dependent 

v a r i a b le  in  Step 2 were p u t  to g e th e r .  The com bination o f  th e  two 

models y i e ld s  a one-way c l a s s i f i c a t i o n  w ith  m u l t ip le  r e g r e s s io n .  The 

m athem atica l model can be re p re se n te d  as  fo llo w s:

i j k  " P + a i  + 1 h ^ l j k  k» l

I  - 1, 2 f . * p

j - 1> 21 *«• i

k - 1, 2 1  •  * *  f .  m

where;

Y fik  * dependent v a r i a b l e ,  the  j t h  o b se rv a t io n  f o r  the  mth 
v a r i a b le  in  the  1th  A c l a s s ,

V * the  o v e r a l l  mean fo r  the  Y ,,. when equal f re q u e n c ie s  
e x i s t  in  each o f  the A c l a s s e s ,

a^ -  the e f f e c t  of the  1th  A c l a s s ,
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b -  p a r t i a l  r e g re s s io n  of the  dependent v a r i a b le  (¥) 
on the  Independent con tinuous v a r i a b le s  (X) 
h o ld in g  the  d i s c r e t e  v a r i a b le  (a^> c o n s ta n t ,

X , “ the  con tinuou s  Independent v a r i e t i e s  f o r  the  
co rre sp o n d in g  o b se rv a t io n .  The X^.^ a re
regarded  as  f ix e d  and measured w ith ou t e r r o r ,

e ^ j^  “ the  random e r r o r s  assuned  to  be independent and 
norm ally  d i s t r i b u t e d .

Here a g a in ,  the c o n s ta n t  e s t im a te s  a re  d e r iv e d  through the s im u l ta 

neous s o lu t io n  o f  l e a s t  squ ares  normal e q u a t io n s  which a re  as  numerous 

as  th e  c o n s ta n t  to  be f i t t e d .

R e s t r i c t i o n

The r e s t r i c t i o n  fo r  t h i s  model i s  the  same as  th a t  f o r  the  one-way 

c l a s s i f i c a t i o n  which s t a t e s  t h a t  the  sum o f  the c o n s ta n t  e s t im a te s  

( e f f e c t  o f  the  1 th  c l a s s )  w ith in  a g iven  Bet sum i s  equal to  ze ro .

H ypothesis T ested  and S t a t i s t i c s  Used

The s t a t i s t i c a l  model c o n ta in in g  one d i s c r e t e  v a r i a b le s  ( th e  r i c e  

v a r i e t y  e f f e c t )  and con tin uou s  v a r i a b le s  p ro v id es  the  fo llow ing  

t e s t s :

1. The mean p r i c e s  f o r  the  d i f f e r e n t  v a r i e t i e s  were 

e q u a l .  The g e n e ra l  n u l l  h y p o th es is  i s  exp ressed  

as  fo llow s fo r  "pM v a r i e t i e s :

Ho: a .  • ••  a1 2  3 p

where:

a -  v a r i e t i e s  mean p r ic e
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The s t a t i s t i c  used in  t e s t i n g  t h i s  h y p o th e s is  was as  fo l lo w s :7

F ■ Mean Square f o r  V a r ie t i e s  
R esidua l Mean Square

w ith  ( p - l )  and f a  -  (p + 1̂ /  d eg rees  o f  freedom;

where:

p * number o f  v a r i e t i e s ,

n ■ number of o b s e rv a t io n s .

2. The h y p o th es is  t e s t e d  s t a t e s  t h a t  the  r e g re s s io n  

c o e f f i c i e n t s  do not d i f f e r  from z e ro .  The g e n e ra l  

n u l l  h y p o th e s is  can be re p re se n te d  as  fo llow s:

Ho: -  0

i  « 1, 2, 3 , . . .  k

The s t a t i s t i c  used in  t e s t i n g  each r e g re s s io n  c o e f f i c i e n t  can

be expressed  as:

t  -  " i  - 0

w ith  ( n - 1) d eg rees  o f  freedom; 

where:

* r e g re s s io n  c o e f f i c i e n t

” the  s ta n d a rd  e r r o r  o f  the  r e g re s s io n  c o e f f i c i e n t .

I f  th e  n u l l  h y p o th e s is  f o r  the  d i s c r e t e  v a r i a b le  as  w e ll  as  fo r  

each o f  the  r e g r e s s io n  c o e f f i c i e n t s  were r e j e c t e d ,  i t  was con

c luded  th a t  they  had a s i g n i f i c a n t  e f f e c t  on th e  dependent

7I b id .
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v a r i a b le  and , t h e r e f o r e ,  should be p a r t  o f  th e  s t a t i s t i c a l  

model. I f  one o r  more o f th e s e  v a r i a b le s  were not 

s i g n i f i c a n t ,  they  were dropped from th e  a n a l y s i s ,  and a l l  

pa ram eters  were r e c a l c u l a t e d .  This p ro ce ss  was rep e a te d  u n t i l  

no changes were needed and the  model had th e  c h a r a c t e r i s t i c s  

mentioned in  S tep  1.

O b je c t iv e s  3 and 4

To de term ine  p r i c e  v a r i a t i o n s  a s  r e l a t e d  to  m arket lo c a t io n ,  p ro 

d u c t io n  a r e a ,  and month o f  th e  y e a r ,  th e  m u lt ip le -w ay  l e a s t  sq ua res  

method o f f i t t i n g  c o n s ta n t s  w ith  r e g re s s io n  o r  co v a r ian c e  was used .

The g e n e ra l  l i n e a r  m athem atica l  model which in c lu d e s  market lo c a t io n ,  

p ro d u c t io n  a r e a ,  m onths, v a r i e t i e s ,  and q u a l i t y  and n o n -q u a l i ty  

v a r i a b le s  can be re p re s e n te d  a s  fo l lo w s:

^ ijk lm n  °  + *1 + b J + C1 + dm + bkXlJ lm  + ‘ i jk lm n

w here: J

Y. . .  , " dependent v a r i a b l e ;  the  n th  o b se rv a t io n  o f  the  1 th
 ̂ A c l a s s  and the  J th  B c l a s s  and the  1th C c la s s

and th e  mth D c l a s s  o f the k th  v a r i a b l e  o f the
d a ta ,

a -  th e  o v e r a l l  p o p u la t io n  mean when equal f re q u e n c ie s  
e x i s t  in  each s u b c la s s ,

a^ -  the  e f f e c t  o f  the  i t h  v a r i e t y ,

b j  -  th e  e f f e c t  o f the  J t h  m arket lo c a t i o n ,

■ the  e f f e c t  o f  the 1th  p ro d u c t io n  a r e a ,

d ■ th e  e f f e c t  o f  the  mth month o f  th e  y e a r ,
IQ
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“ p a r t i a l  r e g r e s s io n  c o e f f i c i e n t  o f  th e  dependent 

v a r i a b le  (Y) on th e  Independent con tinuous 
v a r i a b le s  (X) h o ld in g  th e  d i s c r e t e  v a r i a b le  
c o n s ta n t .

e ijk lm n  * th e  random e r r o r s .  These a re  assumed to  be 
in d ep en d en t , norm ally  d i s t r i b u t e d ,  w ith  mean 
0 , and f i n i t e  v a r ia n c e .

The only  d i f f e r e n c e  between th e  model developed in  t h i s  o b je c t iv e  

and t h a t  developed in  th e  p rev io u s  o b je c t iv e  i s  th e  s e t  o f  c l a s s i f i c a 

t io n  v a r i a b le s  taken  in to  c o n s id e r a t io n .  That i s ,  the  v a r i a b le s  a c 

coun ting  fo r  p o s s ib le  d i f f e r e n c e s  due to  market l o c a t io n ,  p ro d u c t io n  

a re a ,  and se aso n a l  v a r i a t i o n s  were added to  the  th e  s t a t i s t i c a l  model 

ob ta in ed  in  O b je c t iv e  2. A l l  param eters  were recom puted, and th e  s i g 

n i f ic a n c e  o f th e  v a r i a b le s  a l re a d y  i n  th e  model in  a d d i t io n  to  th e  

v a r i a b le s  be ing  added was checked.

R e s t r i c t i o n

The r e s t r i c t i o n  fo r  t h i s  model s t a t e s  t h a t  th e  main e f f e c t s  

v a r i e t y ,  market l o c a t i o n ,  p ro d u c t io n  a re a ,  and month, sum to  ze ro  

w i th in  a  g iven  s e t .

Hypotheses Tested and S t a t i s t i c s  Used

The h ypo theses  t e s t e d  u s in g  th e  s t a t i s t i c a l  model developed in

t h l B  o b je c t iv e  can be exp ressed  as f o l lo w s :

1. The mean p r i c e  f o r  v a r i e t i e s ,  p ro d u c t io n  a r e a s ,  

m arket lo c a t io n  and months were th e  same. These 

hy po theses  can be re p re se n te d  as fo l lo w s:
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where:

The

w ith  ( i

w ith  ( j

w ith  (1

w ith  (m

(a) Ho: a -  a -  a 3 -  . . .  a^

(b) Ho: b j  -  b2 « b •  . . .  b

(c) Ho: c ! “ c2 “ c3 “ * *' c j

(d) Ho: d .  -  d »  d » . . .  d
1 2  3 m

a -  v a r i e t i e s  mean p r i c e s ,  

b * m arket l o c a t io n s  mean p r i c e s ,  

c * p ro d u c t io n  a re a s  mean p r i c e s ,  

d -  months mean p r i c e s ,  

s t a t i s t i c  used here  was:

!\ -  Mean Square f o r  V a r ie t i e s  
R es idu a l  Mean Square

- 1) and / n  - ( i  + 1̂ /  d eg rees  o f  freedom;

? « Mean Square f o r  Market L oca tion
2 R esidual Mean Square

■ 1) and Jn  -  (J + 1 ) /  d eg rees  o f freedom;

? “ Mean Square f o r  P ro d u c tio n  Areas
R esidua l Mean Square

• 1) and [n  - (1 + IX/  d eg rees  o f freedom;

?. -  Mean Square f o r  Months 
R es id u a l  Mean Square

- 1) and £n  - (m + 1)7 degrees  o f freedom.

w here:



30

1 -  number o f  v a r i e t i e s

j  -  number o f  m arket lo c a t io n s

1 * number o f  p ro d u c tio n  a re a s

m * number o f  months

2. The r e g re s s io n  c o e f f i c i e n t s  f o r  the  d i f f e r e n t  q u a l i t y  

and n o n -q u a l i ty  v a r i a b le s  Included  in  th e  model were 

a l s o  t e s t e d .  The n u l l  h y p o th e s is  can be re p re se n te d  

a s  fo l lo w s:

Ho: $t  * 0

1 -  1, 2, 3 , . . .  k 

The s t a t i s t i c  used in  t e s t i n g  each r e g re s s io n  c o e f f i c i e n t  can be 

exp ressed  a s :

w ith  (n  - 1) deg rees  o f  freedom; 

where:

-  r e g r e s s io n  c o e f f i c i e n t

S •  s ta n d a rd  e r r o r  o f  the  r e g re s s io n  c o e f f i c i e n t .  
b i

Upon com ple tion  o f  th e se  t e s t s ,  the  v a r i a b le s  s i g n i f i c a n t l y  

a f f e c t i n g  the  dependent v a r i a b le  were Included  in  the  model, and those  

w ith  n o n s ig n i f ic a n t  e f f e c t s  were dropped.

A f te r  a l l  pa ram eters  were c a l c u l a t e d ,  the mean p r i c e s  fo r  each 

month a d ju s te d  fo r  each of the  v a r i a b le s  in  the model were computed. 

These a d ju s te d  means a re  regarded  as  b e t t e r  e s t im a te s  o f any c l a s s
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e f f e c t  th en  th e  u n a d ju s te d  means because  th e  sou rces  o f e r r o r  a re  r e 

moved by the  a d ju s tm en ts .  The a d ju s te d  means were exp ressed  as a 

pe rcen tage  of th e  o v e r a l l  a d ju s te d  mean p r i c e  and se a so n a l  Indexes 

fo r  each month were computed.

Monthly se aso n a l  p r i c e  Indexes a re  used  to  I n d ic a te  the  g e n e ra l  

p a t t e r n  of p r ic e  movements d u r in g  the  y e a r ;  they  p rov ide  a b a s i s  fo r  

answering q u e s t io n s  such as th e  months o f  th e  year  p r i c e s  a re  l i k e l y  

to  be the  low est and h ig h e s t .  A lso , they show w hether p r ic e s  o f  a 

g iven  comnodity w i l l  in c re a s e  o r  d e c rea se  from one month to  th e  n e x t .

An index of p r i c e  v a r i a t i o n  i s  an average o r  t y p i c a l  ind ex ; i t  

does n o t  show p e r f e c t l y  what p r i c e s  to  ex p ec t  a t  any p a r t i c u l a r  tim e.

I t  m erely i n d ic a t e s  the  u su a l  p r i c e  change d u r in g  th e  y e a r  based  on a 

g iven  number o f  y e a r s .  S ev e ra l  f a c to r s  in f lu e n c e  commodity p r i c e s  - -  

h a rv e s t  d a te s  and peak m arke tin g , p roduct supply  and demand, s to ra g e  

h o ld in g s ,  demand f o r  commodity b y -p ro d u c ts  and many more. Seasonal 

p r ic e  v a r i a t i o n  i s  on ly  one o f such f a c t o r s .  I t  i s  n e a r ly  im possib le  

to  a c c u ra te ly  p r e d i c t  th e  b e h av io r  o f  a l l  f a c to r s  a f f e c t i n g  p r i c e s  and, 

t h e r e f o r e ,  p r i c e s  in  a g iv en  month se a so n a l  p r i c e  indexes show only  

what u s u a l ly  occurs  w i th in  a y e a r .



CHAPTER III

SELECTION OF QUALITY AND NON-QUALITY FACTORS 
AFFECTING GRADE AND PRICE OF ROUGH RICE

T his  c h a p te r  r e l a t e s  to  th e  f i r s t  o b je c t iv e  o f  t h i s  s tudy  - the  

s e l e c t i o n  of q u a l i t y  and n o n -q u a l i ty  f a c t o r s  a f f e c t i n g  grade and p r ic e  

o f  rough r i c e .

The s e l e c t i o n  o f  th e se  f a c t o r s  was made on the  b a s i s  o f p rev ious  

s t u d i e s ,  knowledge o f  economic p r i n c i p l e s ,  and f a m i l i a r i t y  w ith  the  

rough r i c e  m arke t.  These f a c t o r s  were Inc luded  in  th e  d a ta  p rov ided  

by the  L o u is iana  G rain  Exchange. In  t h i s  c h a p te r  a t a b u la r  a n a ly s i s  

I s  p re sen te d  to  o b ta in  a  b e t t e r  id e a  o f  the  rough r i c e  p r i c i n g  and 

g rad in g  s i t u a t i o n  in  L o u is ia n a  and to  d e t e c t  p a t t e r n s  and r e l a t i o n 

s h ip s  among th e  d i f f e r e n t  v a r i a b l e s .  This c h a p te r  p ro v id es  the  b a s i s  

f o r  e x p la in in g  and u n d e rs tan d in g  the  s t a t i s t i c a l  models to  be d e v e l 

oped in  subsequent c h a p te r s .

The a n a ly s i s  p re s e n te d  i n  t h i s  c h a p te r  i s  d iv id e d  i n to  two p a r t s .  

The f i r s t  p a r t  c o n ta in s  th e  r e s u l t s  f o r  th e  medium g r a in  v a r i e t i e s  and 

th e  second p a r t  fo r  th e  long g r a in  v a r i e t i e s .

Medium G rain

The medium g r a in  v a r i e t i e s  r e p re s e n te d  i n  th e  sample were:

S a tu rn ,  Nato, G u lf ro se ,  and V is ta ,  The r e l a t i o n s h i p  between p r i c e ,  

q u a l i t y  and n o n -q u a l i ty  v a r i a b le s  and th e  e f f e c t  they  have on th e

32
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p ro ce ss  o f  grade and p r ic e  d e te rm in a t io n  i s  e x p la in ed  in  th e  fo llow 

ing  p a rag rap h s .

Grade Level Frequency W ith in  Seasons

Table 3 shows the  p e rcen tag e  frequency d i s t r i b u t i o n  fo r  th e  d i f 

f e r e n t  grade l e v e l s  as ass ign ed  by the L o u is ia n a  G rain  Exchange du ring  

each season . This t a b le  shows t h a t  samples w ith  grade 1 were not 

p re s e n t  d u r in g  the f i r s t  four se a so n s ,  and samples w ith  grade le v e l  2 

were not p re s e n t  d u r in g  th e  1969-70 season .

Table 3, P e rcen tage  Frequency D i s t r i b u t i o n  fo r  the  D i f f e r e n t  Grade
Levels W ithin Seasons, Medium G rain  R ice , L o u is ia n a ,  1968-69 
to  1973-74

L o u is ian a  Grain M arketing seasons
Exchange Grade 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

1 .00 .00 .00 .00 4.04 .13
2 3 .48 .00 2.15 4.48 35.85 7.54
3 45 .88 37.63 54.36 48.15 36.39 28.00
4 24.87 31.29 22.28 27.68 9.16 36.07
5 22.42 27.70 18.39 16.18 12.40 13.86
6 .39 2.32 1.34 .39 1.08 5.92
7 2.96 1.06 1.48 3.12 1.08 6 .48

A c lo s e r exam ina tion o f  Tables 3 r e v e a l s th a t  grade l e v e l s 3, 4 and

5 accounted  fo r  most o f  the  o b s e rv a t io n s ,  grade 3 having  the  l a r g e s t  

frequency  du ring  the  f i r s t  f iv e  seasons and grade  4 d u rin g  the  1973-74 

seaso n . The rem aining  g rade  l e v e l s ,  1 , 2 , 6 and 7 re p re se n te d  l e s s  than  

8.5% of the  o b se rv a t io n s  w i th in  a  g iven  seaso n , the only  e x c e p tio n  occu r

r in g  du ring  the 1972-73 season  which had 35.857. o f the  o b se rv a t io n s  a t  

grade l e v e l  2 .

D i s t r i b u t i o n  P a t te r n s  o f Grade F a c to rs

Table 4 shows the frequency d i s t r i b u t i o n  o f  grade f a c to r  l e v e l s  

found d u rin g  the  p e r io d  under s tu d y . I t  a l s o  shows the  frequency



Table 4. Percentage Frequency D is tr ib u t io n  for Grade Factor Levels, Louisiana Grain Exchange and Govern
ment Grade, Medium Grain Rice, Louisiana, 1968-69 to  1973-74*

Levels
Red

Rice Seeds Chalk Damage Others
General

Appearance

Louisiana
Grain

Exchange
Grade

Government
Grade

1 29.96 77.22 .74 57.61 89.12 .91 .44 11.26
2 32.06 3,34 15.99 10.22 2.24 6.99 7.04 37.45
3 20.33 9.55 62.94 12.78 4.14 42.14 42.23 21.64
4 8.56 5.25 18.45 10.74 3.34 26.07 26.26 16.66
5 4.83 2.35 1.63 4.86 .78 18.50 18.62 7.38
6 2.82 1.16 .22 1.41 .08 2.02 2.04 2.32
7 1.44 1,13 .03 2.38 .30 3.37 3.37 3.29

*The d a ta  fo r government grade are based on the l a s t  four seasons only, 1970-71 to  1973-74.

wa*
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d i s t r i b u t i o n  fo r  each grade l e v e l  as g iven  by th e  L o u is ia n a  G ra in  Ex

change by th e  f e d e r a l  government. The d i s t r i b u t i o n  p a t t e r n  and a p p a re n t  

r e l a t i o n s  among the  v a r i a b le s  In c luded  in  th e  t a b l e  can be summarized 

as fo l lo w s;

Red R ic e ; The m a jo r i ty  o f  samples were r a t e d  a t  l e v e l s  1 through

4 . These 4 red  r i c e  l e v e l s  comprised 90 .91  p e rc e n t  o f th e  ob

s e r v a t io n s .

S eeds ; Level 1 o f  t h i s  grade f a c t o r  accounted  f o r  77.22 p e rc e n t  

o f  the  o b s e rv a t io n s .  The r e s t  were even ly  d i s t r i b u t e d  among the  

rem ain ing  l e v e l s .

C ha lk : Most o b se rv a t io n s  were r a t e d  a t  l e v e l  3* w ith  th e  rem ainder 

c o n c e n tra te d  in  l e v e l s  2 and 4 .  In fa c t*  th e s e  th r e e  l e v e l s  com

p r i s e d  97.38 p e rc e n t  o f  th e  o b s e r v a t io n s .

Damage: Level 1 accounted  fo r  57.61 p e rc e n t  o f th e  o b s e rv a t io n s

and l e v e l s  2 , 3 and 4 com prised 33.74 pe rcen t*  w ith  l e v e l s  6 and 

7 be ing  o f  l e s s e r  im portance .

O th e r : Level 1 o f  t h i s  f a c to r  had 89 .12  p e rc e n t  o f  th e  o b se rv a 

t io n s*  th e  rem ainder be in g  even ly  d i s t r i b u t e d  among the  o th e r  l e v e l s .  

G enera l A ppearance: Over 85 p e rc e n t  o f th e  o b se rv a t io n s  were r a t e d

3* 4 o r  5* the  rem ainder b e in g  even ly  d i s t r i b u t e d  a t  l e v e l s  2* 6 

and 7; l e v e l  1 was a ss ig n e d  to  on ly  0 .91  p e rc e n t  o f  th e  o b se rv a 

t io n s  .

L o u is ian a  G rain  Exchange G rade: L eve ls  3 ,  4 and 5 comprised

87.11 p e rc e n t  o f  th e  o b s e rv a t io n s ;  l e v e ls  2* 6 and 7 had 7.04*

2.04 and 3.37  p e rcen t*  r e s p e c t iv e ly ;  l e v e l  1 comprised l e s s  

than  0 .5  p e rc e n t  o f th e  o b s e rv a t io n s .  The c lo s e  s i m i l a r i t y
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in  d i s t r i b u t i o n  fo r  L o u is ian a  G rain  Exchange grade and gen

e r a l  appearance was s t r i k i n g .  I t  seemed t h a t  g e n e ra l  appear

ance and grade were p r a c t i c a l l y  synonymous.

Government G rade: L evels  1 , 2 , 3 and 4 comprised 87.01 p e rc e n t

o f  the o b s e rv a t io n s ,  the  rem ainder being  even ly  d i s t r i b u t e d  

among the  rem aining  l e v e l s .  Comparing th e  d i s t r i b u t i o n  o f  

government grade fo r  the  d i f f e r e n t  l e v e l s  w ith  the  L ou is iana  

G rain  Exchange grade d i s t r i b u t i o n ,  the  d i f f e r e n c e  I s  e v id e n t .  

A pparen tly  the  f e d e r a l  government a s s ig n s  b e t t e r  g rades to  

the  same sample of r i c e  than  tho se  a ss ig n ed  by the  L ou is iana  

G rain  Exchange.

Grade F a c to rs  Frequency W ithin  Grade Levels

Table 3 shows th e  frequency  d i s t r i b u t i o n  o f  the  l e v e l s  o f  grade 

f a c t o r s  as they  occu rred  w i th in  the  group of o b se rv a t io n s  r a t e d  a t  d i f 

f e r e n t  grade l e v e l s .  Government grade was inc luded  in  t h i s  t a b le  to  

analyze  the  o r i g in  o f  the  d i f f e r e n c e s  o f  t h i s  grade w ith  the  grade 

g iv en  by the  L o u is ian a  G ra in  Exchange.

I t  can be seen  t h a t  the  frequency  d i s t r i b u t i o n  o f the  grade f a c to r s  

red  r i c e ,  seed , c h a lk ,  damage, " o th e r s "  and g e n e ra l  appearance , f o l 

lowed in  a g e n e ra l  way the  same p a t t e r n  as  th ey  e x h ib i te d  when t h e i r  

f re q u e n c ie s  were c a lc u la te d  on th e  b a s is  o f  a l l  g rades  to g e th e r ,  as 

shown in  Table 4 .  A lso , i t  can be seen  t h a t  most f a c to r  l e v e l s  a sso 

c ia t e d  w ith  a p a r t i c u l a r  L o u is ian a  G rain  Exchange grade a re  equal to  

o r b e t t e r  than  grade l e v e l .  However, In every  grade le v e l  a sm all p e r 

cen tage  o f r i c e  l o t s  had a  g rade  f a c to r  h ig h e r  ( i n f e r i o r )  th an  th e  grade  

l e v e l .  This occu rred  In  approx im ate ly  10 p e rc e n t  o f  th e  o b s e rv a t io n s .
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Table 5. W ithin  Grade Level P ercen tage  Frequency D i s t r i b u t i o n ,  fo r  
Grade F ac to r  L ev e ls ,  Medium G rain  R ice , L o u is ia n a ,  1968*69 
to  1973-74

La. G ra in  Grade 
Gxchang 

Grade
Grade F ac to r  Levels

1 2 3 4 5

Red Rice 56.25 6.25 37.50
Seed 100.00
Chalk 87.50 6.25 6 .25
Damage 93.75 6.25
Others 100.00
General

Appearance 93.75 6.25
Government

Grade* 93.75 6.25

Red Rice 41.96 30.98 21.57 3.92 1.57
Seed 95.70 1.17 2.74 .39
Chalk 1.17 97.26 1.57
Damage 77.25 22.36 .39
Others 84.31 15.30 .39
General

Appearance .39 96.09 3.52
Government

Grade* 35.53 63.59 .44

Red Rice 35.51 37.28 20.01 5.62 1.45
Seed 86.79 2.29 10.52 .20 .13
Chalk .25 14.26 85.42 .07
Damage 77.44 7.91 14.65
O thers 91.11 2.22 6.60 .07
General

Appearance .98 .32 98.63 .07
Government

Grade* 16.68 64.22 19.10

Red Rice 23.86 33.26 23.55 11.15 6 .30
Seed 71.19 5.47 9.36 13.57 .10
Chalk .42 7.37 55.63 36.48
Damage 45.43 13.14 10.51 30.92
Other s 85.28 .74 4.42 9.56
General

Appearance .21 .10 .74 98.85 .10
Government

Grade* .66 16,23 41.31 41.80

.13
.07

1.78
.31
.10

,10

(Continued)
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Table 5 . (Continued)

La. G rain  Grade 
Exchange F a c to r  

Grade
Grade F a c to r  L evels

1 2 3 4 5 6 7

5 Red Rice 21.37 21.51 17.51 13.95 12.17 10.09 3 .40
Seed 66.32 3.56 11.72 6.38 11.28 .74
Chalk .30 4 .60 52.07 36.20 6.68 .15
Damage 31.31 9.50 19.73 13.95 25.51
Others 92.73 .15 .59 3.41 3.12
General

Appearance .30 .59 99.11
Government

Grade* .27 .81 18.70 37.13 43 .09

6 Red Rice 20.27 31.08 12.16 8.11 5.40 16.22 6 .76
Seed 37.84 2.70 2.70 8.11 6.76 41.89
Chalk 4 .05 43.24 39.20 9.46 4 .05
Damage 24.32 5.40 1.35 68.93
O thers 85.14 4.05 8.11 2 .70
General

Appearance 98.65 1.35
Government

Grade* 1.67 16.67 81.66

7 Red Rice 32.79 22.13 14.75 6.56 2.46 2.46 18.85
Seed 46.72 4 .09 6 .56 6.56 .82 2.46 32.79
Chalk 6.56 45 .90 38.52 5.74 3.28
Damage 23.78 1.63 .82 .82 2.46 70.49
Others 85.25 1.63 2.46 .82 .82 9.02
General

Appearance .82 99.18
Government

Grade* 1.07 1.07 2.16 6.45 6.45 82.80

*The d a ta  fo r  government grade a re  baaed on the  l a s t  fou r  seasons 
o n ly ,  1970-71 to  1973-74.

F u r th e r  exam ina tion  of Table 5 shows th a t  in  ev ery  case  the  l im i t i n g  

f a c to r  Involved in  th e se  case s  was red  r i c e .  This sugg es ts  t h a t  t h i s  

f a c to r  i s  t r e a te d  d i f f e r e n t l y  from th e  o th e r  f a c t o r s  i n  the  p ro ce ss  of 

grade d e te rm in a t io n .
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Table 3 a ls o  c o n ta in s  th e  frequency  d i s t r i b u t i o n  f o r  government 

grade w i th in  the  L o u is ia n a  G ra in  Exchange grade  l e v e l s .  A comparison 

o f  th e se  two grade system s re v e a le d  t h a t  w ith  a v e ry  few e x c e p t io n s , 

government grade was b e t t e r  o r  equa l t o  the  L o u is ia n a  G rain  Exchange 

g rade ; th e s e  ex ce p tio n s  o ccu rred  a t  grade l e v e ls  1 and 2. The l a r g e s t  

d isc rep a n cy  occu rred  a t  l e v e l  3 where 80 .90  p e rc e n t  o f  the  o b se rv a t io n s  

graded a t  t h a t  l e v e l  by th e  L o u is ia n a  G ra in  Exchange were r a t e d  a t  l e v e ls  

1 and 2 by th e  f e d e r a l  government. In  f a c t ,  64.22 p e rc e n t  were r a t e d  a t  

l e v e l  2 and 16.68 p e rc e n t  a t  l e v e l  1.

R e la t io n  Between Grade L e v e ls .  P r ic e  and Head Rice Y ield

Table 6 shows the  mean p r i c e s  and head r i c e  y i e ld  fo r  d i f f e r e n t  

grades f o r  groups o f  l o t s  w i th in  l e v e l s  as  r a t e d  by the  L o u is ian a  G ra in  

Exchange and the  government. I t  can  be no ted  t h a t  as g rade  l e v e l

Table 6 . Mean P r ic e  and Head Rice Y ie ld  pe r  B a r re l  o f  Rough Rice fo r  
O bserva tion s  Graded a t  D i f f e r e n t  L evels  by th e  L o u is ian a  
G ra in  Exchange and by th e  Government, Medium G ra in  R ice , 
L o u is ia n a ,  1968-69 to  1973-74

Grade _________P r ic e  p e r  B a r re l  Head Rice Y ie ld  p e r  Bushel
Level La. G ra in  Exchange Government* La. G ra in  Exchange Government*

1 10.72 12.26 104.81 97.48
2 10.84 12.19 100.71 95.51
3 10.68 11.96 95.09 90.99
4 10.59 12.28 91.36 89.46
5 10.42 12.01 88.45 85.77
6 10.09 11.79 88.31 88.40
7 10.30 11.37 81.29 80.96

* Means fo r  government grade  samples a re  based on th e  l a s t  fo u r  s e a 
sons o n ly , 1970-71 to  1973-74, due to  la c k  o f  d a ta .
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i n c r e a s e s  (goes from 1 to  7 ) ,  p r i c e  d e c re a s e s .  The mean p r i c e  fo r  the  

L o u is ia n a  G ra in  Exchange l o t s  o f r i c e  r a t e d  a t  l e v e l s  2 and 7 and those  

r a t e d  by the  government a t  l e v e l s  4 and 5 a re  ex ce p tio n s  to  t h i s  p a t t e r n ;  

th e  average  p r i c e s  fo r  th e s e  grade l e v e l s  were s l i g h t l y  h ig h e r  than  the  

mean p r i c e s  fo r  the  subsequent grade l e v e l s .  The mean p r ic e s  f o r  govern

ment g rades  were h ig h e r  than  the  mean p r i c e s  f o r  L o u is ia n a  G ra in  Exchange 

g rades due to  th e  f a c t  t h a t  go ernment grade d a ta  was n o t  a v a i la b le  fo r  

the  f i r s t  two seasons under s tu d y ,  which e x h ib i te d  the  low est p r i c e s .

With r e s p e c t  to  average  head r i c e  y i e l d  i t  can  be seen t h a t  i t  

s t e a d i l y  d e c re a se s  as grade l e v e l  i n c r e a s e s .  This was no ted  fo r  th e  ob

s e r v a t io n s  g raded a t  d i f f e r e n t  l e v e l s  by th e  L o u is ia n a  G ra in  Exchange 

and by the  government. The on ly  e x c e p t io n  to  t h i s  occu rred  f o r  th e  ob

s e r v a t io n s  graded a t  l e v e l  6 by th e  government, i n  which average  head 

r i c e  y i e l d  was h ig h e r  than  th e  average  f o r  th e  o b se rv a t io n s  graded a t  

l e v e l  5 .

R e la t io n  Between Head Rice Y ie ld  and P r ic e

Table 7 shows th e  average  p r i c e  f o r  21 s e le c te d  head r i c e  y i e l d

groups fo r  each season  under s tu d y .  I t  can be seen  t h a t  as head r i c e

y i e l d  per  b a r r e l  in c r e a s e s  p r i c e  a ls o  in c r e a s e s .  This p a t t e r n  was ob

se rved  in  each o f  th e  6 seasons  an a ly zed . Some e x c e p tio n s  to  t h i s  

r e l a t i o n s h i p  o c c u r re d ,  e s p e c i a l l y  f o r  th e  low head r i c e  y i e l d  groups 

which a ls o  had a low number o f  o b s e rv a t io n s .

R e la t io n  Between P r ic e  and Lot S ize  Group

Table 8 shows th e  average p r i c e s  fo r  6 s e l e c te d  l o t  s i z e  groups

in  b a r r e l s  f o r  each season  under s tu d y .  An o v e r a l l  view of th e  t a b l e
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T able 7 . Mean P r ic e s  pe r B a r re l  o f  Rough R ice fo r  S e le c te d  Head R ice 

Y ie ld  Groups f o r  Each Season, Medium G ra in  R ice , L o u is ia n a , 
1968-69 to  1973-74

Head R ice M arketing  Seasons
Y ie ld  Group 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

10 - 19.99 5.35 4 .0 8 9.37 11.16
20 - 24.99 5 .0 0 4 .9 6 4 .5 0
25 - 29.99 5 .10 6.20
30 - 34.99 6 .13 5 .39 5 .68
35 - 39.99 5 .94 8 .40 14.17
40 - 44 .99 6 .23 4 .55 6.01 5 .1 0 14.34
45 - 49 .99 6.20 6.45 5.72 16.30
50 - 54.99 6.15 7.11 6 .67 10.93 17.07
55 - 59.99 6 .55 6.78 7.01 18.02
60 - 64.99 6.88 7.02 7.49 9.91 20.21
65 - 69.99 6.66 6.77 7.16 7.56 9.71 18.50
70 - 74.99 7.14 7.03 7 .38 8 .0 4 9 .85 20.13
75 - 79.99 7.18 6.93 7 .56 7.62 9 .91 21.46
80 - 84 .99 7.32 7.22 7 .58 7 .86 10.06 21.37
85 - 89 .99 7.47 7.34 7 .70 8 .07 9 .97 20.70
90 - 94.99 7 .57 7 .53 7.94 8 .29 10.54 21.48
95 - 99.99 7.69 7 .69 8.01 8 .35 10.48 22.25

100 - 104.99 7,81 7 .91 8 .19 8 .52 10.85 22.78
105 - 109.99 7 .97 8 .09 8 .28 8 .52 11.39 24.19
110 - 114.99 8.12 8 .27 8 .19 8 .57 12.13 25.19
115 and over 8.02

T able 8 . Mean P r ic e s  
Groups fo r  
1968-69 to

per
Each
1973-

B a rre l  o f Rough R ice fo r  
Season , Medium G rain  R ice 

■74

S e le c te d  Lot 
, L o u is ia n a ,

S ize

Lot S ize M arketing  Season
( b b l . )  1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

0 - 599.99 7 .37 7.41 7.73 7 .90 10.99 21.94
600 - 1199.99 7 .56 7.67 7.85 8 .23 10.47 21.88

1200 - 1799.99 7.65 7 .74 7.91 8 .13 10.56 22.02
1800 - 2399.99 7 .73 7.85 7 .98 8.21 10.58 22.03
2400 - 2999.99 7 .75 7.73 7 .97 8 .17 10.93 23.04
3000 and over 7 .72 7 .70 8.02 8 .43 11.38 22.94
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r e v e a ls  th e  p o s i t iv e  r e l a t io n s h ip  betw een p r ic e  and l o t  s i z e ;  t h a t  i s ,  

p r ic e  in c re a s e s  as l o t  s iz e s  In c re a s e . E xcep tions o ccu rred  d u rin g  each 

one o f  th e  6 se a so n s , most o f  them be ing  p re s e n t fo r  th e  la r g e r  l o t  

s iz e  g ro u p s.

R e la tio n  Between P r ic e  and R ice V a r ie ty

T able 9 shows th e  mean p r ic e  p e r b a r r e l  fo r  each  medium g ra in  v a r i 

e ty  d u rin g  each season  o f th e  p e rio d  in c lu d e d  in  th e  s tu d y . I t  can be 

n o ted  th a t  in  4 o f  th e  6 seasons th e  p r ic e  o f th e  v a r i e ty  Nato was th e  

h ig h e s t ,  and th e  v a r ie ty  G u lfro se  had th e  h ig h e s t  mean p r ic e  p e r b a r r e l  

f o r  th e  rem ain ing  2 se a so n s . The S a tu rn  v a r i e ty  e x h ib i te d  th e  low est 

p r ic e  d u rin g  each o f th e  6 seasons o f  the  1968-69 to  1973*74 p e r io d .

The v a r i e t i e s  Nato and S a tu rn  were th e  o n ly  v a r i e t i e s  fo r  which t r a n s 

a c t io n s  were reco rd ed  d u rin g  each season  o f  th e  p e rio d  under c o n s id e ra 

t io n .

T able 9 . Mean P r ic e s  p e r B a rre l  o f  Rough R ice fo r  Each V a r ie ty  W ith in  
S eason , Medium G rain  R ice , L o u is ia n a , 1968-69 to  1973-74

V a r ie t ie s
M arketing  Season

1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

S a tu rn 7.58 7 .60 7 .84 8.15 10.67 21.61
Nato 7.68 7.99 7.98 8 .29 10.83 23.56
G u lfro se 8.21 8.21 10.91
V is ta 21 .98

R e la tio n  Between P r ic e  and Month o f  Year

Table 10 shows th e  mean p r ic e  p e r  b a r r e l  o f  rough r i c e  fo r  each 

month o f  th e  p e rio d  b e in g  an a ly zed . I t  can  be n o ted  th a t  th e  h ig h e s t
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T able 10. Mean P r ic e  p e r B a rre l  o£ Rough R ice fo r  Each Month W ith in  

S easons, Medium G ra in  R ice , L o u is ia n a , 1968-69 to  1973-74

M arketing  Season
Month 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

August 7.58 7.33 7.90 7.72 9.17 16.75
Septem ber 7 .43 7.68 7 .74 7.55 9 .7 4 19.88
O ctober 7 .63 7 .61 7 .72 7.72 11.35 21.22
November 7 .89 7 .80 7.87 7.93 12.62 26.59
December 7 .22 7.55 7.81 8 .4 0 13.45 25.29
January 7 .57 7 .79 8 .23 8 .75 13.16 25.93
F ebruary 7.91 6 .78 8 .5 7 8 .6 0 13.50 26.50

mean p r ic e s o ccu rred  d u rin g  th e l a s t  months o f  th e season  and th e  lowet

p r ic e s  o ccu rred  d u rin g  th e  b eg in n in g  o f  th e se aso n . The h ig h e s t  mean

p r ic e s  fo r th e  1968-69, 1970-71, 1972-73, and 1973- 74 seasons o ccu rred

d u rin g  th e  month o f  F eb ru a ry . The h ig h e s t  mean p r ic e s  fo r  th e  rem ain ing  

two se a so n s , 1969-70 and 1971-72, o ccu rred  d u rin g  th e  months o f  November 

and Ja n u a ry , r e s p e c t iv e ly .

Long G rain

The long g ra in  v a r i e t i e s  re p re s e n te d  in  th e  sample w ere: B e lle

P a tn a , Blue B e lle ,  Blue B onnet, S ta r  B onnet, Dawn, Toro and L a b e lie . The 

fo llo w in g  p a rag rap h s  show th e  r e l a t io n s h ip  betw een p r i c e ,  q u a l i ty  and non

q u a l i ty  v a r ia b le s  and th e  r o le  they  p lay  In  th e  p ro cess  o f g rade and p r ic e  

de te rm in a tio n .

Grade L evel Frequency W ith in  Seasons

T able 11 shows th e  frequency  d i s t r i b u t i o n  in  p e rc en ta g es  fo r  th e  

d i f f e r e n t  g rade le v e ls  as a ss ig n e d  by th e  L o u is ia n a  G rain  Exchange d u rin g
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T able 11. P ercen tage  Frequency D is t r ib u t io n  fo r  th e  D if f e re n t  Grade 

L evels W ith in  Season, Long G ra in  R ice , L o u is ia n a , 1968-69 
to  1973-74

L o u is ia n a  G rain  
Exchange Grade

M arketing  Season.
1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

1 2.71 .00 2.15 .28 7.39 4 .95
2 48 .40 23.99 27.30 40 .17 38.26 37.36
3 28.15 36.61 43 .56 28.37 24.79 26.37
4 8 .64 17.68 11.35 13.20 14.78 18.96
5 8 .4 0 16.67 10.12 10.68 10.00 6.32
6 1.73 3.28 3 .37 3 .65 2.61 2.47
7 1.97 1.77 2.15 3 .65 2.17 3.57

each season  o f  th e  p e rio d  under s tu d y . I t  r e v e a ls  t h a t  le v e ls  2 , 3 ,

4 , and 5 , e s p e c ia l ly  2 and 3 , com prised m ost o f  th e  o b se rv a tio n s  w ith in  

each seaso n ; in  f a c t ,  grade le v e l  2 had th e  l a r g e s t  frequency  d u rin g  

th e  f i r s t  and l a s t  th r e e  se a so n s . Each o f  th e  rem ain ing  g rade  l e v e l s ,

1, 6 , and 7, accounted  fo r  le s s  th a n  9 p e r c e n t o f  th e  o b se rv a tio n s  

w ith in  each se a so n . T here were no o b se rv a tio n s  graded a t  l e v e l  1 d u r

in g  th e  second se aso n .

D is t r ib u t io n  P a t te r n  o f  Grade F a c to rs

T able 12 shows th e  frequency  d i s t r i b u t i o n  o f  g rade f a c to r  le v e ls  as 

w e ll a s th e  frequency  d i s t r i b u t i o n  fo r  g rade  le v e l  as  r a te d  by th e  L oui

s ia n a  G rain  Exchange and th e  f e d e r a l  governm ent. The d i s t r i b u t i o n  p a t

te rn  o f each grade  f a c to r  and ap p a ren t r e l a t i o n s  among th e  v a r ia b le s  

in c lu d ed  in  th e  ta b le  can  be summarised as fo llo w s :

Red R ic e : Most o b se rv a tio n s  were r a te d  a t  le v e ls  1 , 2 and 3 . These

th re e  le v e ls  com prised 80.88 p e rc e n t o f  th e  o b s e rv a tio n s . The r e 

m ainder, 19.12 p e rc e n t ,  was even ly  d i s t r ib u t e d  among th e  o th e r  

l e v e l s .



Table 12. Percentage Frequency D is tr ib u tio n  fo r  Grade Factor L ev e ls , L ouisiana Grain Exchange and Govern
ment Grade, Long Grain R ice, L ouisiana, 1968-69 to  1973—74*

Levels Red
Rice

Seeds Chalk Damage Others General
Appearance

L ouisiana
Grain

Exchange
Grade

Government
Grade

1 36.06 76.70 5.10 80.12 83.97 3.23 2.60 37.62
2 26.91 2.84 58.50 7.99 6.65 35.58 35.96 31.19
3 17.91 8.57 29.47 5.87 5.63 31.24 31.54 13.17
4 7.75 4.04 5.97 3.47 2.36 14.06 14.06 10.27
5 5.78 4.19 .91 1.35 .91 10,50 10.45 3.84
6 3.76 2.36 .05 .48 .24 2.84 2.84 2.11
7 1.83 1.30 .00 .72 .24 2.55 2.55 1.80

*The data  fo r government grade are  based on the l a s t  four seasons only , 1970-71 to  1973-74.

■p-u»



S eed s: L evel 1 o f  t h i s  g rade  f a c to r  accoun ted  fo r  m ost o f  th e

o b s e rv a t io n s , 76.70 p e rc e n t o f  th e  o b se rv a tio n s  b e in g  a t  t h i s  

l e v e l .

C ha lk : L evels 2 and 3 accoun ted  f o r  58 .50  p e rc e n t and 29.47 p e rc e n t

o f  th e  o b s e rv a t io n s , r e s p e c t iv e ly .  The rem ainder was c o n c e n tra te d  

a t  le v e ls  1 and 4 . There were no o b se rv a tio n s  r a te d  a t  l e v e l  7 , 

and o b se rv a tio n s  a t  le v e ls  1 and 6 were o f l im ite d  o c cu rren c e . 

Damage: L evel 1 was g iven  to  80.12 p e rc e n t o f  th e  o b s e rv a t io n s .

The rem ain ing  o b se rv a tio n s  were c o n c e n tra te d  a t  le v e ls  2 through  

5 , w ith  le v e ls  6 and 7 b e in g  o f  l im ite d  o c c u rre n c e .

O th e r : L evel 1 o f  t h i s  g rade  f a c to r  com prised 83,97 p e rc e n t o f

th e  o b s e rv a t io n s .  L evels  2 , 3 and 4 com prised 6 .6 5 , 5 .6 3  and 2 .36 

p e rc e n t o f  th e  o b s e rv a t io n s ,  r e s p e c t iv e ly .  L evels 6 and 7 to g e th e r  

had a frequency  o f le s s  th an  0 .5  p e rc e n t .

G enera l A ppearance; L eve ls 2 , 3 and 4 com prised 80 .88  p e rc e n t o f 

th e  o b s e rv a t io n s . L evel 5 had a  frequency  o f  10.50 p e rc e n t ,  th e  

rem ainder was even ly  d i s t r ib u t e d  among le v e ls  1 , 6 and 7.

L o u is ia n a  G ra in  Exchange G rade: L ev e ls  2 , 3 and 4 accoun ted  fo r

80 .56  p e rc e n t o f  th e  o b s e rv a t io n s . L evel 5 com prised 10.45 p e r

c e n t o f  th e  o b s e rv a t io n s , th e  rem ainder b e in g  even ly  d i s t r ib u t e d  

among le v e ls  1 , 6 and 7. A com parison o f  th e  L o u is ia n a  G ra in  Ex

change grade and g e n e ra l appearance  frequency  d i s t r ib u t io n s  show 

th a t  they  a re  p r a c t i c a l l y  th e  same. As in  th e  case  o f  medium g r a in ,  

i t  seems as i f  g e n e ra l appearance and g rade  were e q u iv a le n t .  

Government G rade: Grade le v e ls  1 th rough  4 accoun ted  fo r  92.25

p e rc e n t o f  the  o b s e rv a t io n s , w ith  le v e l  1 e x h ib i t in g  th e  l a r g e s t
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freq u en cy , 37.62 p e rc e n t .  The rem ainder was d i s t r ib u t e d  among 

le v e ls  5 , 6 and 7. Comparing th e  frequency  d i s t r i b u t i o n  o f 

governm ent grade w ith  th e  L o u is ia n a  G ra in  Exchange g ra d e , i t  

i s  c le a r  t h a t  th e  f e d e r a l  governm ent a s s ig n s  b e t t e r  g rad es to  

th e  same l o t  o f r i c e  th a n  th o se  a ss ig n e d  by th e  L o u is ian a  G rain  

Exchange.

Grade F a c to rs  Frequency W ith in  Grade L evels

The frequency  d i s t r i b u t i o n  o f th e  le v e ls  o f  g rade  f a c to r s  as th ey  

o ccu rred  w ith in  th e  groups o f  l o t s  g raded  a t  th e  d i f f e r e n t  le v e ls  by 

th e  L o u is ia n a  G ra in  Exchange i s  shown in  Table 13. The f a c to r  g e n e ra l 

appearance  i s  in c lu d ed  in  th e  ta b le  to  show th a t  i t  i s  p r a c t i c a l l y  

synonymous w ith  the  g rade  le v e l  as g iv en  by th e  L o u is ia n a  G ra in  Ex

change. A lso , th e  ta b le  In c lu d e s  th e  frequency  d i s t r i b u t i o n  o f  th e  

governm ent g rad es as th e y  o c c u rre d  w i th in  th e  groups o f  l o t s  g raded 

a t  d i f f e r e n t  le v e ls  by th e  L o u is ia n a  G rain  Exchange.

As shown in  T able 13, th e  freq u en cy  d i s t r i b u t i o n  o f  th e  g rade  fa c 

to r s  fo llow ed  in  a g e n e ra l way th e  same p a t te r n  t h a t  they  had when t h e i r  

f re q u e n c ie s  w ere c a lc u la te d  fo r  each g rade  le v e l  as shown in  T able  12.

I t  a ls o  shows th a t  m ost f a c to r  le v e ls  a s s o c ia te d  w ith  a  p a r t i c u l a r  

L o u is ia n a  G ra in  Exchange g rade  a re  eq u al to  o r  l e s s  th an  grade l e v e l .  

However, a t  each g rade  le v e l  some o b se rv a tio n s  showed le v e ls  fo r  g rade  

f a c to r s  which were h ig h e r  ( i n f e r i o r )  to  th e  g rade  le v e l  in  q u e s t io n .

T his o ccu rred  in  ap p ro x im ate ly  230 ou t o f  2077 o r  11 p e rc e n t o f  th e  

o b s e rv a t io n s .  F u r th e r  a n a ly s is  shows th a t  a t  each  grade le v e l  th e



48

T able 13. W ith in  Grade Level P e rcen tag e  Frequency D is t r ib u t io n ,  fo r  
Grade F a c to r  L e v e ls , Long G rain  R ice , L o u is ia n a , 1968-69 
to  1973-74

La. G rain  
Exchange 

Grade

Grade
F a c to r Grade F a c to r  L evels

1 2 3 4 5 6 7

1 Red Rice 74.07 20.37 5.56
Seed 96.30 3.70
Chalk 96.30 3.70
Damage 100.00
O thers 100.00
G eneral

Appearance 100.00
Government

Grade* 100.00

2 Red Rice 54.62 30.92 13.12 1.34
Seed 94.51 2 .55 1.07 .80 .13 .94
Chalk 2.41 97.06 .40 .13
Damage 81.53 18.20 .27
O thers 90.09 9 .79 .13
G eneral

Appearance 1.48 97.33 .80 .13 .13 .13
Government

Grade* 67 .10 32.68 .22

3 Red Rice 32.52 32.52 26.26 7 .18 1.52
Seed 75.56 3 .36 19.24 .76 .46 .31 .31
Chalk 3.05 41.68 54.96 .31
Damage 82.44 1.68 15.88
O thers 85 .04 5 .50 9.46
G eneral

Appearance .15 1.68 98.02 .15
Government

Grade* 38.61 61.08 .31

4 Red R ice 17.12 22 .60 19.18 25.00 15.07 1 .03
Seed 63 .70 2 .40 7 .53 19.86 .68 4 .45 1.38
Chalk 3 .77 35.96 40.07 20.20
Damage 70.20 3.43 2 .74 23.63
O thers 74.32 7.19 6 .85 11.64
G eneral

Appearance 99.66 .34
Government

Grade* 3.21 20.86 34.76 41.17

(C ontinued)
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T able 13. (C ontinued)

L a. G ra in  
Exchange 
Grade

Grade
F ac to r Grade F a c to r  L evels

1 2 3 4 5 6 7

5 Red Rice 13.82 11.52 12.45 10.60 27.19 22.12 2.30
Seed 47 .93 3 .69 7.83 5.07 33.64 1.84
Chalk 1.84 35.02 42.40 15.67 5.07
Damage 79.72 3 .69 2.77 1.38 12.44
O thers 73.27 3 .69 12.90 5.07 5.07
G eneral

Appearance .46 .46 99.08
Government

Grade* 1.71 9 .40 15.38 41 .03 32.48

6 Red Rice 6 .78 5.08 13.56 11.86 10.17 40 .68 11.87
Seed 40.68 3.39 3 .39 5.08 8 .47 37.29 1.70
Chalk 35.59 38.98 22.03 1.70 1.70
Damage 79.66 1 .70 16.94 1.70
O thers 76.28 5.08 5 .08 5.08 8.48
G eneral

Appearance 98.30 1 .70
Government

Grade* 10.26 5.13 12.82 20.51 48.72 2 .56

7 Red Rice 7 .55 18.87 15.09 1 .89 1 .89 5.66 49.05
Seed 49.05 1.89 1 .89 1 .89 5.66 1.89 37.73
Chalk 1.89 24.53 32.08 28.30 13.20
Damage 67.92 1.89 1 .89 1.89 26.41
O thers 73.59 5.66 1 .89 9.43 9 .43
G eneral

A ppearance 1.89 1.89 96.22
Government

Grade* 2 .63 5,26 2 .63 2 .6 3 7.89 21.05 57.91

*The d a ta  fo r  government g rade  a re  baaed on th e  l a s t  fou r seasons 
o n ly , 1970-71 to  1973-74.

f a c to r  Invo lved  was re d  r i c e .  A gain , as I n  th e  case  of'm edium  g r a in ,  

t h i s  su g g e s ts  t h a t  t h i s  f a c to r  I s  t r e a te d  d i f f e r e n t l y  from th e  o th e r  

f a c to r s  In  th e  r i c e  g rad in g  p ro c e ss .

T able 13 a ls o  c o n ta in s  th e  frequency  d i s t r i b u t i o n  f o r  government 

g rade w ith in  L o u is ia n a  G ra in  Exchange g rade  l e v e l s .  A com parison o f
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th e se  two grade system s re v e a le d  t h a t ,  w ith  a v e ry  few e x c e p tio n s , gov

ernm ent g rade  was eq u al o r  b e t t e r  th an  th e  g rade  le v e l  a ss ig n e d  by the  

L o u is ia n a  G rain  Exchange to  th e  sam ple l o t s  o f r i c e .  Some e x ce p tio n s  

o ccu rred  a t  le v e ls  2 and 6 . The l a r g e s t  d isc rep a n cy  in  g rades a ss ig n e d  

was fo r  sam ples a t  le v e l  3 , w here, o f th e  t o t a l  sam ples graded  a t  th a t  

le v e l  by th e  L o u is ia n a  G ra in  Exchange, 99 .69  p e rc e n t o f  th o se  o b se rv a 

t io n s  were r a te d  a t  le v e ls  1 and 2 by th e  f e d e r a l  governm ent; in  f a c t ,  

le v e ls  1 and 2 had fre q u e n c ie s  o f 38.61 and 61 .08  p e rc e n t ,  r e s p e c t iv e ly .

R e la tio n  Between Grade L e v e ls . P r ic e  and Head R ice Y ie ld

T able 14 shows the  average  p r ic e  and head r i c e  y ie ld  f o r  d i f f e r e n t  

g ra d e s , fo r  th e  groups o f l o t s  w ith in  le v e ls  a s  r a te d  by th e  L o u is ian a  

G rain  Exchange and by th e  governm ent. I t  can be seen  th a t  as g rade 

le v e l  in c re a s e s  p r ic e  d e c re a s e s . For l o t s  g raded  a t  d i f f e r e n t  l e v e l s ,  

p r ic e  d ecreased  from $11.56 p e r  b a r r e l  fo r  l o t s  g raded  a t  le v e l  1 by 

th e  L o u is ian a  G rain  Exchange to  $8.43 p e r b a r r e l  fo r  l o t s  g raded  a t  

l e v e l  7 . A s im i la r  r e l a t io n s h ip  can be no ted  fo r  th e  l o t s  graded a t  

d i f f e r e n t  le v e ls  by th e  governm ent, average  p r ic e  was equal to  $12.78 

p e r b a r r e l  a t  l e v e l  1 and d ec reased  to  $9.21 p e r b a r r e l  a t  l e v e l  7 .

The average  p r ic e s  a t  th e  d i f f e r e n t  g rade  le v e ls  were h ig h e r  fo r  

th e  governm ent due to  th e  f a c t  th a t  th e  d a ta  fo r  governm ent grade d u r 

in g  th e  f i r s t  two se a so n s , which e x h ib i te d  th e  low est p r i c e s ,  w ere n o t 

a v a i la b le .

A s im ila r  r e l a t io n s h ip  can be observed  fo r  average  head r i c e  y i e l d .  

Head r i c e  y ie ld  s t e a d i ly  d e c re a se s  as g rad e  le v e l  In c re a s e s .  I t  d e

c re a se d  from 91 .94  pounds p e r  b a r r e l  f o r  le v e l  1 to  65 .79  pounds p e r
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T able  14. Mean P r ic e  and Head R ice Y ie ld  fo r  O b se rv a tio n s  Graded a t  

D if f e r e n t  L evels by th e  L o u is ia n a  G ra in  Exchange and by 
th e  Governm ent,* Long G ra in  R ic e , L o u is ia n a , 1968*69 to  
1973-74

Grade P r ic e  p e r B a rre l Head R ice Y ie ld p e r B a rre l
L evel La. G rain  Exchange Government La. G rain  Exchange Government

1 11.56 12.78 91 .94 88.78
2 11.20 12.70 87.79 87.65
3 10.97 12.41 85 .08 84.53
4 10.93 12.23 82.55 80.21
5 10.37 11.59 78.59 79.43
6 9 .3 4 10.66 75.27 74.07
7 8 .43 9 .21 65 .79 66.00

*Means
o n ly ,

fo r  governm ent grade 
1970-71 to  1973-74,

sam ples a re  
due to  la c k

based  on th e  l a s t  
o f  d a ta .

fo u r seasons

b a r r e l  fo r  le v e l  7 fo r  l o t s  graded by th e  L o u is ia n a  G ra in  Exchange, and 

fo r  l o t s  graded a t  d i f f e r e n t  le v e ls  by th e  governm ent i t  d ec rea sed  from 

88 .78  pounds p e r b a r r e l  fo r  le v e l  1 to  66 pounds p e r  b a r r e l  fo r  le v e l  7 .

R e la tio n  Between Head R ice Y ie ld  and P r ic e

T able 15 shows th e  average  p r ic e  f o r  19 s e le c te d  head r i c e  y ie ld  

groups fo r  each season  under s tu d y . I t  can  be n o ted  th a t  a s  head r i c e  

y ie ld  p e r b a r r e l  in c re a s e s  p r ic e  a ls o  In c re a s e s .  T his p a t t e r n  was ob

se rv ed  in  each o f  th e  6 seasons b e in g  a n a ly ze d . As in  th e  case  o f  

medium g ra in ,  some e x ce p tio n s  to  t h i s  p a t t e r n  o c c u rre d , b u t th ey  were 

o f m inor im portance .

R e la tio n  Between P r ic e  and Lot S ize  Group

T able 16 shows th e  average  p r ic e  p e r b a r r e l  fo r  6 s e le c te d  l o t  s i z e  

groups fo r  each  o f  th e  seasons o f th e  p e rio d  under s tu d y . An o v e ra l l  

view o f  th e  ta b le  shows th e  p o s i t iv e  r e l a t io n s h ip  betw een th e se  two
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T able  15. Mean P r ic e s  p e r B a rre l  o f  Sough R ice fo r  S e le c te d  Head Rice 

Y ie ld  Groups fo r  Each Season, Long G ra in  R ice , L o u is ia n a , 
1968-69 to  1973-74

Head 1Rice M arketing  Seasons
Y ie ld Group 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

15 - 19.99 6.25
20 - 24.99 3 .75
25 - 29.99 5 .0 0
30 - 34.99 2.04 7.57
35 - 39.99 5 .85 5 .15
40 - 44 .99 4 .8 8 5 .83 6 .55
45 . 49 .99 6 .80
50 - 54 .99 7.01 5.72 6.37 6 .90 5.00 14.68
55 - 59 .99 6.61 6 .28 6.08 6.59 7.51 16.29
60 - 64.99 6 .87 6.20 6.59 6.04 9.79 17.03
65 - 69.99 7.18 6 .76 7 .40 7.48 8.68 17.63
70 - 74.99 7.39 7 .10 7 .70 7 .40 9.49 20.43
75 - 79.99 7.68 7 .34 7 .80 7.76 10.85 21.63
80 - 84 .99 7.89 7.71 8.20 6.19 9 .60 21.90
85 - 89 .99 8 .33 7 .78 8 .44 8 .62 10.42 22.69
90 - 94.99 8 .49 8.21 8 .63 8 .77 10.73 23.80
95 - 99 .99 8.66 8 .47 8 .96 8 .9 8 11.04 24.30

100 - 104.99 8 .77 8 .42 9 .32 9 .28 10.66 26.19
105 - 109.99 7 .92 9 .55 11.14 30.43

T able 16. Mean P r ic e s  fo r S e le c te d Lot S ize Groups f o r  Each !Season,
Long G ra in  Rice , L o u is ia n a , 1968- 69 to  1973-74

Lot S ize M arketing  Seasons
( b b l . ) 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

0 .0 0  - 599.99 7 .66 7 .2 0 7 .98 8.02 10.47 22.51
600.00 - 1199.99 8.05 7.68 8 .3 3 8.53 9 .91 23.32

1200.00 - 1799.99 8.11 7.86 8 .46 8 .7 8 10.55 21.73
1800.00 - 2399.99 8 .2 3 8 .15 8 .49 8 .67 10.39 22.90
2400.00 - 2999.99 8 .3 4 7 .70 8 .67 8 .7 0 9.39 23.31
3000.00 and over 8 .38 7 .76 8.32 8.86 10.83 24.39

v a r i a b le s ;  th a t  i s ,  p r ic e  p e r b a r r e l  in c re a s e s  a s  l o t  s iz e  In c re a s e s .  

T h is r e la t io n s h ip  can be c l e a r ly  seen  fo r  th e  1968-69 and 1970-71 se a 

so n s , when on ly  one e x c e p tio n  to  t h i s  p a t t e r n  was found . The mean p r ic e
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p e r  b a r r e l  fo r  th e  l a r g e s t  l o t  s iz e  group fo r  th e  1970-71 season  was 

lower than  th a t  o f th e  p reced in g  g roup . The p o s i t iv e  r e l a t io n s h ip  b e 

tween th e se  two v a r ia b le s  was n o t as d e f i n i t e  fo r  th e  rem ain ing  4 s e a 

sons as I t  was fo r  th e  1969-70 and 1970-71 se a so n s .

R e la tio n  Between P r ic e  and R ice V a r ie ty

T able 17 shows th e  mean p r ic e  fo r  each long  g ra in  v a r i e ty  d u rin g  

each season  under s tu d y . The Toro v a r ie ty  showed th e  h ig h e s t  p r ic e s  

d u rin g  th e  1970-71, 1971-72 and 1972-73 se a so n s , b e in g  equal to  $ 9 .2 4 , 

$9.04 and $11.44 p e r  b a r r e l ,  r e s p e c t iv e ly .  The Blue Bonnet v a r ie ty  had

T able 17. Mean P r ic e s  fo r  Each V a r ie ty  W ith in  S easons, Long G ra in
R ice , L o u is ia n a , 1968-69 to  1973- 74

M arketlna  Seasons
V a r ie t ie s 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

B e lle  Patna 8 .05 7.65 8.12 8 .45 9 .7 0 21.15
Blue B e lle 7.85 7.44 7.97 7 .77 22.48
Blue Bonnet 8 .65 8.95 8 .49 28.47
S ta r  Bonnet 8 .4 9 8 .56 10.75 24.04
Dawn 7.66 7.75 8 .6  8
Toro 8 .49 9 .2 4 9 .0 4 11.44 25.02
L ab e lie 22.00

th e  h ig h e s t  p r ic e s  d u rin g  th e  1968-69 and 1973-74 se a so n s , b e in g  eq u a l 

to  $8.65 and $28.47 p e r b a r r e l ,  r e s p e c t iv e ly .  The B e lle  P a tna  v a r i e ty  

had th e  h ig h e s t  p r ic e  d u rin g  th e  1969-70 season  and was eq u a l to  $7.65 

p e r b a r r e l .  Dawn and Blue B e lle  v a r i e t i e s  e x h ib i te d  th e  low est p r ic e s  

d u rin g  th e  1968-69, 1969-70, 1970-71 and 1971-72 se a so n s , w h ile  B e lle  

P a tna  had th e  low est p r ic e s  d u r in g  th e  l a s t  two seasons o f  th e  p e rio d  

b e ing  an a ly zed .

R e la tio n  Between P r ic e  and Month o f  th e  Year

T able  18 shows th e  mean p r ic e  p e r b a r r e l  o f rough r i c e  fo r  each 

month o f  th e  p e rio d  b e in g  s tu d ie d .  I t  can be seen  th a t  h ig h e s t  p r ic e s
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T able 18. Mean P r ic e  f o r  Each Month W ith in  S easons, Long G rain  R ice , 

L o u is ia n a , 1968-69 to  1973-74

M arketing  Seasons
Month 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

J u ly 8 .4 9 7 .00 8 .41 8.61 9 .44 18.00
August 7 .88 7.23 8 .2 3 8 .63 8 .92 18.58
September 7 .64 7.79 8 .3 6 8 .3 4 10.07 22.06
O ctober 8 .1 4 7.75 8 .41 7.62 11.14 23.82
November 8 .0 3 7.31 7 .24 8.20 11.54 24.88
December 8 .1 8 7.15 7 .76 8 .38 13.48 18.81
January 8 .33 7.62 8.66 8 .55 11.00 24.63
F ebruary 8 .62 7.87 6.95 8 .95 12.00 26.11

o c cu rred  d u rin g  F eb ruary  in i th e  1968 -6 9 , 1969 -7 0 , 1971-72 and 1973-74

se a so n s . The h ig h e s t  mean p r ic e  fo r th e  1970-71 and 1972-73 seasons

o ccu rred  d u rin g  January  and December, r e s p e c t iv e ly .  I t  was n o ted  th a t  

th e  low est p r ic e s  fo r  each season  o ccu rred  d u rin g  th e  e a r ly  months o f 

th e  se aso n , th e  e x ce p tio n  b e in g  th e  1970-71 se a so n , i n  which th e  low est 

p r ic e  o ccu rred  d u rin g  F eb ru a ry .

Table. 18 a ls o  shows th e  upward tre n d  in  p r ic e s  d u r in g  re c e n t  y e a r s ,  

th e  1969-70 season  e x h ib i t in g  th e  low est p r ic e s  and th e  1973-74 season  

th e  h ig h e s t  p r i c e s .

Synopsis

The fo llo w in g  g e n e ra l iz a t io n s  were made co n ce rn in g  medium and long 

g r a in  v a r i e t i e s ,  based  on th e  ta b u la r  a n a ly s is  p re se n te d  in  t h i s  c h a p te r .

The o p e ra t iv e  g rade  le v e ls  o f  th e  m arket were le v e ls  2 , 3 , 4 , and 5 . 

The rem ain ing  g rad es  w ere e i t h e r  a b sen t f o r  1 o r  more o f  th e  seasons or 

com prised le s s  th an  9 p e rc e n t o f th e  o b s e rv a t io n s .

The frequency  d i s t r i b u t i o n  o f  g rade  f a c to r s  fo r  medium and long g ra in  

r i c e  was v e ry  s im i la r .  The on ly  d i f f e r e n c e  was w ith  r e s p e c t  to  th e  grade  

f a c to r  damage, which was a t  le v e l  1 in  80 .12  p e rc e n t o f  th e  medium g ra in  

o b se rv a tio n s  and was d i s t r ib u t e d  among le v e ls  1 th rough  4 fo r  long g r a in .
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Government g rade seemed to  a s s ig n  b e t t e r  g rades to  some lo t s  o f  r i c e  

th a n  th e  L o u is ia n a  G ra in  Exchange. T his was n o ted  in  th e  medium and long 

g ra in  v a r i e t i e s .

For bo th  medium and long g r a in  o b se rv a tio n s  most f a c to r  le v e ls  a s so 

c ia te d  w ith  a p a r t i c u l a r  L o u is ia n a  G ra in  Exchange g rade  were equa l to  o r 

le s s  th an  grade l e v e l .  Some e x c e p tio n s  o c cu rred  in  b o th  c a s e s ,  u s u a l ly  

th e  f a c to r  red  r i c e .

G enera l appearance  was p r a c t i c a l l y  synonymous w ith  L o u is ia n a  G ra in  

Exchange g rad e .

For bo th  medium and long  g ra in  v a r i e t i e s  a p o s i t iv e  r e l a t io n s h ip  was 

no ted  betw een g rade  and p r i c e ,  g rade  and head r i c e ,  head r i c e  and p r i c e ,  

and l o t  s iz e  and p r ic e ,  even though t h i s  l a s t  r e l a t io n s h ip  waB n o t as 

d e f i n i t e  as th e  o th e rs  m entioned .

The se a so n a l movements and tre n d  o f p r ic e s  were s im i la r  fo r  bo th  th e  

medium and long g ra in  r i c e  v a r i e t i e s .  I t  was n o ted  th a t  p r ic e s  were r e l a 

t iv e ly  low a t  th e  b eg in n in g  o f th e  season  o r  a t  h a rv e s t  tim e , and r e l a 

t iv e ly  h ig h  a t  the  end o f th e  se a so n . A lso , th e re  was an upward movement 

in  p r ic e  fo r  b o th  ty p es ' o f . r i c e  In  r a c e n t  y e a r s .

T ab les showing th e  mean p r ic e  p e r  b a r r e l  a t  each lo c a t io n  and fo r  

each  m il l  w i th in  seasons fo r  medium and long g ra in  r i c e  v a r i e t i e s  a re  p re 

se n ted  in  Appendix T able 1.

Even though th e  same o v e ra l l  r e la t io n s h ip s  betw een th e  d i f f e r e n t  

v a r ia b le s  was found to  e x i s t  fo r  medium and long g ra in  v a r i e t i e s ,  they  

were analyzed  s e p a ra te ly  in  t h i s  c h a p te r  as w e ll  a s in  th e  fo llo w in g  chap

t e r s ,  because  th e s e  r e la t io n s h ip s  were n o t o f  th e  same m agnitude. The 

fo llo w in g  c h a p te r  p ro v id es  a m easure o f  th e  e x te n t  and s ig n i f ic a n c e  o f  th e

v a r ia b le s  which a f f e c t  th e  g rad in g  and p r ic in g  o f  rough r i c e  In  L o u is ia n a .



CHAPTER IV

WEIGHTING OF GRADE FACTORS IN GRADE DETERMINATION 
AND SIGNIFICANCE AND MEASURE OF FACTORS 

AFFECTING PRICE OF ROUGH RICE

This c h a p te r  d e a ls  w ith  th e  m ain purpose o f t h i s  s tu d y  -  th e  

w e ig h tin g  o f  g rade  f a c to r s  In  g rade le v e l  d e te rm in a tio n  and th e  s e le c 

t io n  o f q u a l i ty  and n o n -q u a li ty  f a c to r s  s ig n i f i c a n t l y  a f f e c t in g  th e  

p r ic e  of rough r i c e  in  L o u is ia n a . Two main s e c t io n s  com prise  th e  

c h a p te r ;  th e  f i r s t  i s  concerned  w ith  th e  w e ig h tin g  o f g rade  f a c to r s  in  

grade le v e l  d e te rm in a tio n  and th e  second i s  concerned w ith  p r ic e  a n a ly 

s i s .  The a n a ly se s  were perform ed s e p a ra te ly  f o r  medium g ra in  and long 

g ra in  v a r i e t i e s .

W eighting o f  Grade F a c to rs  in  Grade D e te rm in a tio n

M u ltip le  r e g re s s io n  a n a ly s is  and th e  maximum R -squared  Improvement 

v a r ia b le  s e l e c t io n  tech n iq u e  (a s  e x p la in e d  in  C hap ter I I )  were used to  

de te rm ine  th e  s ig n if ic a n c e  and m easure th e  w eig h t o f  g rade  f a c to r s  in  

th e  assignm ent o f  grade le v e ls  to  l o t s  o f medium and long g ra in  r i c e  

v a r i e t i e s .

The independen t v a r ia b le s  c o n s id e re d  in  t h i s  a n a ly s is  were th e  g rade

f a c to r s  red  r i c e ,  se e d s , c h a lk , damage and " o th e r s ."  The g rade  f a c to r

g e n e ra l appearance was n o t In c lu d ed  in  t h i s  a n a ly s is  because  i t  was

p r a c t i c a l l y  synonymous w ith  L o u is ian a  G rain  Exchange g rade  and h ig h ly

c o r r e la te d  w ith  government g rad e , w hich in  tu r n ,  were th e  dependent
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v a r ia b le s  b e in g  s tu d ie d . When t h i s  g rade f a c to r  was Included  in  the  

a n a ly s is  i t  accounted  fo r  most o f  th e  g rade  le v e l  v a r ia t io n s  and th e  

m agnitude o f i t s  r e g re s s io n  c o e f f i c i e n t  was v e ry  la rg e  in  r e l a t i o n  to  

those  o f  th e  o th e r  g rade f a c to r s .

The fo llo w in g  parag rap h s p re s e n t  th e  r e s u l t s  o b ta in ed  fo r  medium 

and long g ra in  r i c e  fo r  th e  two s e le c te d  Independent v a r ia b le s .

Medium G rain

The r e s u l t s  fo r  th e  medium g ra in  v a r i e t i e s  a re  p re sen te d  in  

T able 19 . The h y p o th e s is  th a t  grade f a c to r  le v e ls  had a  s ig n i f i c a n t  

and a d d it iv e  e f f e c t  on grade le v e ls  i s  j u s t i f i e d  by th e  r e s u l t s  o f  the  

a n a ly s i s .  The grade f a c to r  " o th e r s "  was n o t s ig n i f i c a n t  in  e i t h e r  o f 

th e  two g rad in g  methods and was dropped from th e  a n a ly s i s .  In  a l l  o th e r  

c a se s  th e  r e g re s s io n  c o e f f i c i e n t s  fo r  th e  g rad e  f a c to r s  were s ig n i f ic a n t  

a t  th e  .0001 p ro b a b i l i ty  le v e l .

The R -squared  v a lu e s  fo r  th e  two m odels were s ig n i f i c a n t  a t  th e  .0001 

le v e l  o f  p r o b a b i l i ty  and were eq u a l to  68 .54  p e rc e n t fo r  th e  model w ith  

the  L o u is ia n a  G rain  Exchange grade le v e l  a s  th e  dependent v a r ia b le  and 

equal to  77.83 p e rc e n t fo r  th e  model w ith  government g rade  as th e  de

pendent v a r i a b le .  These R -squared  v a lu e s  show th e  p e rc en ta g e  o f  v a r i a 

t io n  in  grade e x p la in e d  by th e  g rad e  f a c to r s  In c lu d ed  in  th e  m odel.

The m agnitude o f  th e  re g re s s io n  c o e f f i c i e n t s  o f  th e  grade f a c to r s  

In d ic a te  t h e i r  average  w e ig h tin g  in  g rade d e te rm in a tio n . When th e  two 

models were compared, th e  w eight a tta c h e d  to  each grade f a c to r  appeared  

to  be d i f f e r e n t .  Chalk appeared  to  e x e r t  th e  g r e a t e s t  in f lu e n c e  (.6848) 

fo r  th e  L o u is ian a  G rain  Exchange g ra d e , th en  in  descend ing  o rd e r  were 

damage ( .3 4 7 5 ) , seeds ( .2 6 3 6 ) , and f i n a l l y  red  r i c e  ( .1 5 1 9 ) . For



Table 19. Regression of Louisiana Grain Exchange Grade and Government Grade on Grade F ac to rs , Medina Grain 
R ice, L ouisiana, 1968-69 to  1973-74

Source
Louisiana Grain Exchange Government Grade*

Regression
C o effic ien ts

t-V alues S ign ificance
Level

Regression
C o effic ien ts

t-V alues S ign ificance
Level

In te rc e p t .1503 -.5623
Red Rice .1519 19.60 .0001 .2438 24.91 .0001
Chalk .6848 42.91 .0001 .3966 18.97 .0001
Seeds .2636 31.30 .0001 .1713 15.43 .0001
Damage .3475 50.00 .0001 .5991 68.24 .0001

R Squared1 68.54% 77.83%
* The a n a ly s is  fo r  Government Grade was based on ithe l a s t  four seasons due to lack of d a ta .

Table 20. Regression of Louisiana G rain Exchange Grade and Government Grade on Grade F ac to rs , Long Grain
Rice, Louisiana , 1968-*69 to  1973-74

Louisiana Grain Exchange Government Grade*
Source R egresslen t-Values S ign ificance Regression t-V alues S ign ificance

C o e ffic ien ts Level C o e ffic ie n ts Level

In te rc e p t -.3843 -1.2769
Red Rice .3468 32.43 .0001 .4673 33.86 .0001
Chalk .6644 30.00 .0001 ,4723 15.57 .0001
Seeds .3976 36.65 .0001 .2251 16.05 .0001
Damage .0798 5.16 .0001 .4088 21.54 .0001
Others .2348 12.47 .0001 .1376 5.53 .0001

R-Squared 73.09X 74.58%
* The a n a ly s is  fo r  Government Grade was based on the l a s t  four seasons due to  lack of da ta .

in
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governm ent g rad e  th e  s i t u a t i o n  was d i f f e r e n t ;  damage ap p ea red  to  e x e r t  

th e  g r e a t e s t  in f lu e n c e  ( .5 9 9 1 ) , b e in g  fo llow ed  by c h a lk  ( .3 9 6 6 ) , red  

r i c e  ( .2 4 3 8 ) , and f i n a l l y  seed s  ( .1 7 1 3 ) .

Long G ra in

T able 20 shows th e  r e s u l t s  o f  th e  g rade  d e te rm in a tio n  a n a ly s i s  fo r  

long  g ra in  v a r i e t i e s .  As in  th e  ca se  o f  medium g r a in  v a r i e t i e s ,  g rade  

a s  g iven  by th e  L o u is ia n a  G ra in  Exchange and by th e  governm ent was used 

a s  dependen t v a r i a b le  and th e  g rade  f a c t o r s ,  red  r i c e ,  s e e d s , damage, 

c h a lk , and " o th e r s "  a s  th e  s e t  o f  independen t v a r i a b le s .

T h is  t a b le  shows th a t  a l l  r e g r e s s io n  c o e f f i c i e n t s  f o r  th e  two m odels 

were s i g n i f i c a n t  a t  th e  .0001 le v e l  o f  p r o b a b i l i t y .  The R -squared  v a lu e s  

w ere e q u a l to  73 .09  p e rc e n t when L o u is ia n a  G ra in  Exchange was th e  depend

e n t  v a r i a b le ,  and eq u a l to  74 .58  p e rc e n t  when governm ent g rade  was 

th e  dependen t v a r ia b le .  These c o e f f i c i e n t s  show th e  p e rc e n ta g e  o f  g rade  

v a r ia t io n  e x p la in e d  by th e  g rade  f a c to r s  in  th e  m odel.

The r e g r e s s io n  c o e f f i c i e n t s  f o r  th e  d i f f e r e n t  g rade  f a c to r s  In d ic a te  

t h e i r  a v e rag e  w e ig h tin g  in  g rad e  le v e l  d e te rm in a tio n . A com parison o f  

th e  r e g re s s io n  c o e f f i c i e n t s  from th e  two m odels showed th a t  th ey  were 

w eigh ted  d i f f e r e n t l y  by th e  L o u is ia n a  G ra in  Exchange and by th e  f e d e r a l  

governm ent. Chalk appeared  to  e x e r t  th e  g r e a t e s t  In f lu e n c e  ( .6 6 4 4 ) fo r  

th e  L o u is ia n a  G ra in  Exchange g rad e  d e te rm in a tio n , th en  in  d e scen d in g  

o rd e r  were seed s ( .3 9 7 6 ) ,  red  r i c e  ( .3 4 6 8 ) , " o th e r s "  ( .2 3 4 8 ) and damage 

( .0 7 9 8 ) . In  th e  d e te rm in a tio n  o f  governm ent g rad e  c h a lk  a l s o  ap p ea red  

to  e x e r t  th e  g r e a t e s t  In f lu e n c e  (.4 7 2 3 ) b e in g  c lo s e ly  fo llow ed  by red  

r i c e  ( .4 6 7 3 ) , damage ( .4 0 8 8 ) , seed s  ( .2 2 5 1 ) ,  and f i n a l l y  " o th e r s "

(.1376).
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Synopsis

A f te r  s tu d y in g  T ab les 19 and 20 I t  i s  c le a r  t h a t  th e  L o u is ian a  

G rain  Exchange and th e  f e d e ra l  government d id  n o t t r e a t  th e  le v e ls  o f 

the  v a r io u s  q u a l i ty  c h a r a c t e r i s t i c s  as t r u e  grade f a c to r s .  The grade 

f a c to r s  were w eighted d i f f e r e n t l y  by th e  L o u is ian a  G rain  Exchange and by 

th e  f e d e ra l  governm ent and th e se  w e ig h ts  were n o t equal fo r  a l l  grade 

f a c to r s .  A lso , th e re  was a  d i f f e r e n c e  in  g rad in g  and w e ig h ts  o f grade 

f a c to r s  in  th e  d e te rm in a tio n  p ro cess  o f  g rade le v e l  fo r  medium and long 

g ra in  v a r i e t i e s .  A ll  g rade f a c to r s  appeared  to  be s ig n i f ic a n t  fo r  the  

two long g ra in  r i c e  m odels, w h ile  fo r  th e  medium g ra in  r i c e ,  th e  grade 

f a c to r  "o thers* ' was n o t s t a t i s t i c a l l y  s ig n i f ic a n t  in  any o f  th e  two 

m odels.

P r ic e  D e te rm in a tio n

To de term ine  th e  s ig n if ic a n c e  and m easure th e  e f f e c t  o f  q u a l i ty  and 

n o n -q u a lity  f a c to r s  on p r ic e ,  th e  s t a t i s t i c a l  p rocedure  o u tl in e d  in  

C hapter I I  fo r  O b je c tiv e  2 was used .

Hie p r ic e  o f  rough r i c e  p e r b a r r e l  was used as th e  dependent 

v a r ia b le .  The independent v a r ia b le s  co n sid e red  can be c l a s s i f i e d  a s  

con tinuous and d i s c r e t e  v a r i a b le s .  Hie co n tin u o u s v a r ia b le s  an a ly sed  

were head r i c e  in  pounds per b a r r e l ,  l o t  s iz e  in  b a r r e l s ,  grade le v e l ,  

th e  5 g rade  f a c to r s  used in  g rade  le v e l  d e te rm in a tio n , and a tre n d  

v a r ia b le ;  th e s e  v a r ia b le s  were co n sid e red  in  t h e i r  l i n e a r ,  q u a d ra tic  and 

lo g a rith m ic  form. The v a r ia b le  broken head r i c e  was dropped from th e  

a n a ly s is  due to  i t s  h ig h  n e g a tiv e  c o r r e la t io n  w ith  head r i c e ;  i t s  

In c lu s io n  would have caused confounding  in  th e  p r ic e  a n a ly s is  r e s u l t s .  

The e s tim a te  o f  th e  e f f e c t  o f  head r i c e  y ie ld  on p r ic e  i s  in te r p r e te d



61
as a m easure o f  Che e f f e c t  on p r ic e  pe r b a r r e l  o f bo th  th e  Increm ent in  

head r i c e  and i t s  concom itan t d e c re a se  in  b roken r i c e  y ie ld .

The only c l a s s i f i c a t i o n  v a r ia b le  c o n s id e re d  h e re  was th a t  

acco u n tin g  fo r  d i f f e r e n c e s  in  p r ic e  due to  th e  v a r ie ty  o f r i c e .  As 

b e fo re , 4 medium g ra in  and 7 long g ra in  v a r i e t i e s  were s tu d ie d .

Two s t a t i s t i c a l  models based on d i f f e r e n t  independen t v a r ia b le s  

re p re s e n tin g  th e  tim e and form components o f  p r ic e  were developed .

These two models a re  r e f e r r e d  to  a s  Model A and Model B which can be 

re p re se n te d  as fo llo w s:

Model A: P r ic e  * f (g ra d e , n o n -q u a li ty  f a c to r s )

Model B: P r ic e  * f (g ra d e  f a c to r s ,  n o n -q u a li ty  f a c to r s )

In o rd e r  to  analyze  and compare th e  e f f e c t  o f L o u is ian a  G rain  

Exchange grade and governm ent g rade  on p r ic e ,  th e se  two v a r ia b le s  were

included  one a t  a tim e in  model A. T his d i s t in c t io n  was made fo r  th e

medium and long g ra in  r i c e  v a r i e t i e s .

The fo llo w in g  p a rag rap h s  p re s e n t  th e  s t a t i s t i c a l  m odels o b ta in ed  a t  

each s ta g e  a s  e x p la in ed  In C hap ter I I ,  fo r  medium and long g ra in  r i c e  

v a r i e t i e s .  These s te p s  can be sunm arlzed a s  fo llo w s;

S tep  1; The maximum R -squared  improvement v a r ia b le  s e le c t io n  tec h n iq u e  
was a p p lie d  to  th e  d a ta .  Models A and B were determ ined  u s in g  
th e  s e t s  o f  independen t v a r ia b le s  m entioned above.

S tep  2: The l e a s t  sq u a res  m eans, one way c l a s s i f i c a t i o n  a n a ly s is  o f
v a r ia n c e  s t a t i s t i c a l  model was used to  s e l e c t  c l a s s i f i c a t i o n  
v a r ia b le s  a f f e c t in g  s ig n i f i c a n t ly  th e  p r ic e  o f  rough r i c e .
The on ly  v a r ia b le  c o n sid e red  in  t h i s  s te p  was t h a t  acco u n tin g  
fo r  p o s s ib le  d i f f e r e n c e s  in  p r ic e  due to  r i c e  v a r i e ty ;  
th e r e f o r e ,  m odels A and B do n o t app ly  fo r  t h i s  s te p .

S tep  3: In  t h i s  s te p  to  m odels A and B a s  developed in  s te p  1, th e
v a r ia b le  r e p re s e n tin g  v a r i a t io n s  in  p r ic e  due to  r i c e  v a r i e ty  
was added I f  i t  was s ig n i f i c a n t  a t  the  d e s ire d  l e v e l .  The 
s ig n i f ic a n c e  le v e ls  and th e  s ig n s  o f  th e  r e g re s s io n  
c o e f f i c i e n t s  o f  th e  v a r ia b le s  in  th e  model were checked.
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Medium G rain

S tep  I--M odel A

T able 21 shows th e  a n a ly s is  o f v a r ia n c e , re g re s s io n  c o e f f i c i e n t s  

and s t a t i s t i c s  o f  f i t  o b ta in ed  fo r  model A a t  s te p  I .  Head r i c e  y ie ld  

and th e  v a r ia b le s  acco u n tin g  fo r  th e  l in e a r  and q u a d ra tic  tren d  e f f e c t s  

were th e  on ly  v a r ia b le s  a f f e c t in g  s ig n i f i c a n t ly  th e  p r ic e  o f  r i c e ;  in  

f a c t ,  th ey  were s ig n i f i c a n t  a t  th e  .0001 p ro b a b i l i ty  l e v e l .

I t  i s  im p o rtan t to  no te  t h a t  t h i s  model co n sid e red  a v a r ia b le  

acco u n tin g  fo r  d i f f e r e n c e s  in  p r ic e  p e r b a r r e l  due to  d i f f e r e n c e s  in  

grade  le v e l  as g iven  by th e  L o u is ian a  G rain  Exchange and by th e  f e d e ra l  

governm ent. S ince  t h i s  v a r ia b le  d id  no t have th e  expected  s ig n  nor th e  

d e s ire d  s ig n if ic a n c e  le v e l  to  rem ain in  th e  m odel, i t  was dropped fro n  

th e  a n a ly s is .  The expected  p o s i t iv e  r e la t io n s h ip  betw een p r ic e  per 

b a r r e l  and grade le v e l  ( th e  b e t t e r  th e  g rad e , th e  h ig h e r  th e  p r ic e  pe r 

b a r r e l )  i s  a  common p r a c t ic e  observed in  th e  r i c e  m arket and was shown 

to  e x i s t  in  th e  ta b u la r  a n a ly s is  p re se n te d  in  C hapter I I I .

T able 21. A n a ly s is  o f V a rian ce , R eg ress io n  C o e f f ic ie n ts  and S t a t i s t i c s  
o f F i t  fo r  Model A, Medium G rain  R ice , L o u is ia n a , 1968-69 to  
1973-74

Source
D egrees of 

Freedom
Sum o f  
Squares

R eg ress ion
C o e f f ic ie n ts t-V alu e

S ig n if ic a n c e
Level

R eg ress ion 3 109606.92
In te r c e p t 8.4759
Head Rice 1 1165.55 .0434 13.97 .0001

Trend 1 14044.28 -5.2944 48 .49 .0001

Trend Sq. 1 32170.30 1.1165 73.39 .0001

E rro r 3618 21610.83
C o rrec ted  T o ta l 3621 131217.74

R-Squared 83.53%
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The v a r ia b le  acco u n tin g  fo r  p r ic e  d i f f e r e n c e s  due to  l o t  s i r e ,  

which had been proved in  p rev io u s  s tu d ie s  to  a f f e c t  th e  p r ic e  o f  rough 

r i c e  p e r b a r r e l  s i g n i f i c a n t l y ,  d id  n o t e x e r t  a s ig n i f i c a n t  e f f e c t  on 

p r ic e  d u rin g  th e  p e rio d  under c o n s id e ra tio n  and was n o t in c lu d ed  in  th e  

s t a t i s t i c a l  m odel.

The re g re s s io n  c o e f f i c i e n t  fo r  the  v a r ia b le  r e p re s e n tin g  head r i c e  

y ie ld ,  a s shown in  T able 21, was eq u a l to  ,0434, which means th a t  fo r  

each in c re a s e  in  one pound o f head r i c e  y ie ld  p e r  b a r r e l  o f r i c e ,  p r ic e  

per b a r r e l  in c re a s e s  $.0434 on th e  average o r ap p ro x im ate ly  4 c e n ts  pe r 

b a r r e l .

The re g re s s io n  c o e f f i c i e n t s  fo r  th e  l in e a r  and q u a d ra tic  e f f e c t s  

fo r th e  tre n d  v a r ia b le  were eq u a l to  -5 .2944  and 1 .1165, r e s p e c t iv e ly .  

T his m erely  in d ic a te s  th e  tre n d  o f  r i c e  p r ic e s  over th e  p e rio d  being  

an a ly zed . The tre n d  o f  r i c e  p r ic e s  was downward through th e  m iddle o f 

1969-70 and was upward d u rin g  th e  l a s t  fo u r se aso n s .

I t  can be no ted  th a t  th e  s ig n  o f  th e  r e g re s s io n  c o e f f i c i e n t s  fo r 

th e  v a r ia b le s  In  th e  model were th o se  expected  and in  accordance  w ith  

th e  ta b u la r  a n a ly s is  o f  C hapter I I I .

The c o e f f i c i e n t s  o f  d e te rm im tio n  fo r  t h i s  s t a t i s t i c a l  model was 

equa l to  .8353 and s ig n i f i c a n t  a t  th e  .0001 le v e l  o f  p r o b a b i l i ty .  T his 

means th a t  83.53 p e rc e n t o f th e  v a r i a t io n  in  p r ic e s  was e x p la in e d  by 

head r i c e  y i e l d ,  t r e n d , and tre n d  squared  as in c lu d e d  In  th e  m odel.

S tep  l--M odel B

As p re v io u s ly  e x p la in e d , th e  d if f e r e n c e  betw een Model A and Model B 

i s  th e  s e t  o f independent v a r ia b le s .  H ere, In s te a d  o f L o u is ian a  G rain 

Exchange o r f e d e ra l  government g rade l e v e ls ,  th e  grade f a c to r s  red  r i c e ,  

s e e d s , damage, ch a lk  and " o th e rs "  were co n sid ered  a s  Independent
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v a r ia b le s .  The grade f a c to r  g e n e ra l appearance was l e f t  o u t o f  the  

a n a ly s is  because o f i t s  h igh  c o r r e la t io n  w ith  L o u is ian a  G rain  Exchange 

grade le v e l  and w ith  government g rade .

T able 22 p re s e n ts  th e  r e s u l t s  fo r  t h i s  a n a ly s is .  I t  shows th e  

a n a ly s is  o f  v a r ia n c e , r e g re s s io n  c o e f f i c i e n t s  and s t a t i s t i c s  o f  f i t  fo r  

th e  developed model. The v a r ia b le s  p re s e n t  in  t h i s  m odel, th o se  

a f f e c t in g  s ig n i f i c a n t ly  th e  p r ic e  o f  rough r i c e ,  w ere: head r i c e  y ie ld

in i t s  l in e a r  and q u a d ra tic  form s, th e  g rade  f a c to r s  red  r i c e  and 

" o th e rs "  and the  tren d  v a r ia b le  in  i t s  l in e a r  and q u a d ra tic  form.

These v a r ia b le s  had th e  expected  s ig n s  and were s ig n i f ic a n t  a t  th e  .0001 

p ro b a b i l i ty  le v e l ,  th e  only  ex ce p tio n  be ing  th e  q u a d ra tic  e f f e c t  fo r  

head r i c e  y ie ld ,  which was s ig n i f i c a n t  a t  the  .0085 p r o b a b i l i ty  le v e l .

The re g re s s io n  c o e f f i c i e n t s  fo r  th e  l in e a r  and q u a d ra tic  e f f e c t s  

fo r  head r i c e  y ie ld  were equal to  .0849 and - .0 0 0 3 , r e s p e c t iv e ly .  T his 

means th a t  as  th e  head r i c e  y ie ld  p e r b a r r e l  in c re a s e s  1 pound, p r ic e  

p e r b a r r e l ,  on th e  a v e rag e , In c re a s e s  .0849 due to  th e  l in e a r  e f f e c t  and 

d e c re a se s  -.0003  due to  th e  q u a d ra t ic  e f f e c t .  The t o t a l  e f f e c t  was an 

in c re a s e  in  p r ic e  per b a r r e l  a t  a  d im in ish in g  r a t e  as head r i c e  per 

b a r r e l  in c r e a s e s .

With re s p e c t  to  th e  g rade f a c to r s  which were included  in  the  s e t  o f  

independent v a r ia b le s  be ing  c o n s id e re d , on ly  th e  f a c to r s  red  r i c e  and 

" o th e r"  a f fe c te d  s i g n i f i c a n t ly  th e  p r ic e  o f  r i c e .  T heir re g re s s io n  

c o e f f i c i e n t s  were equal to  -.2902  fo r  red  r i c e  and -.7034  fo r  " o th e r s ."  

This means th a t  an in c re a s e  o f 1 u n i t  in  le v e l  o f  red  r i c e  o r " o th e rs "  

d e c re a se s  p r ic e  per b a r r e l ,  on th e  av e rag e , by $.2902 and $ .7034 , 

r e s p e c t iv e ly .
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Table 22 . A n a ly sis  o f  V ariance , R egression  C o e f f ic ie n ts  and S t a t i s t i c s  
o f F i t  fo r  Model B, Medium G rain R ice, L o u is ian a , 1968-69 
to  1973-74

Source Degrees o f  
Freedom

Sum o f  
Squares

R egression
C o e f f ic ie n ts t-v a lu e

S ig n if ic a n c e
Level

R egression 6 110,914.13
In te rc e p t 8.6907
Head r i c e 1 112.17 .0849 4 .49 .0001
Head r ic e sq . 1 38.49 -.0003 2 .63 .0085
Red r ic e 1 515.68 -.2902 9.64 .0001
O thers 1 892.94 -.7034 12.69 .0001
Trend 1 13,102.65 -5 .3930 48.61 .0001
Trend aq. 1 29 ,497 .79 1.1537 72.93 .0001

E rro r 3,615 20 ,042 .83
C o rrec ted  t o t a l 3,621 130,956.96

R -squared 84. 70%

The re g re s s io n  c o e f f i c i e n t s  fo r  th e  l in e a r  and q u a d ra tic  forms o f 

th e  tren d  v a r ia b le  were eq u al to  -5 .3930  and 1 .1537, r e s p e c t iv e ly .

This shows the  o v e ra l l  p r ic e  movement th roughou t th e  p e rio d  being  

s tu d ie d . P r ic e s  d ecreased  d u rin g  th e  f i r s t  and p a r t  o f the  second 

seaso n , then  s te a d i ly  in c re a se d  d u rin g  the  rem aining  fo u r  seaso n s.

The c o e f f i c i e n t  o f  d e te rm in a tio n  fo r  t h i s  s t a t i s t i c a l  model was 

eq u al to  .8470 and d i f f e r e n t  than  ze ro  a t  th e  .0001 p ro b a b i l i ty  le v e l .  

This c o e f f i c i e n t  o f  d e te rm in a tio n  shows the  pe rcen tag e  o f  th e  v a r ia t io n  

In p r ic e s  accounted  fo r  by th e  Independent v a r ia b le s  Included  in  the 

model.

S tep  I I

Table 23 p re s e n ts  the  a n a ly s is  o f  v a ria n c e  and l e a s t  sq u a res means 

fo r  each o f  th e  medium g ra in  v a r i e t i e s .  H ere, on ly  one model was
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determ ined  due to  th e  f a c t  th a t  th e re  waa only one c l a s s i f i c a t i o n  

v a r ia b le  to  be te s te d  in  th e  m odel.

Table 2 3 . A n a ly sis  o f V ariance and L east Squares Means, Medium G rain 
R ice , L o u is ia n a , 1968-69 to  1973-74

Source Degrees of 
Freedom

Sum o f  
Squares

R egression
C o e f f ic ie n ts

S ig n if ic a n c e  
t -v a lu e  Level.

R egression  3 
In te rc e p t  
S a tu rn  
Nato
G ulfrose
V ista

E rro r  3,618 
C o rrec ted  t o t a l  3,621

27 ,616 .82

103,340.13
130,956.95

13.8201
-3 .7492
-1 .2896
-3 .1214
8.2602

322.20 .0001

This ta b le  shows an e s tim a te  f o r  th e  In te r c e p t  which In t h i s  case  

i s  an e s tim a te  o f  the  o v e ra l l  mean p r ic e ,  i t  would be the  mean p r ic e  i f  

equal c la s s  fre q u e n c ie s  e x is te d  b u t t h i s  i s  n o t th e  c a se . The d i f f e r e n t  

l e a s t  sq u a res means re p re s e n t  the  d e v ia tio n  o f  each c la s s  o f v a r ie ty  

from th e  e s tim a te d  term .

I t  can be seen th a t  the  v a r ie ty  "V is ta "  had th e  h ig h e s t  mean p r ic e  

which was equal to  $22.0803 p e r  b a r r e l  w hile th e  v a r ie ty  "S a tu rn "  had 

the  low est p r ic e  eq u al to  $10.0709. These means a re  o b ta in ed  by adding  

th e  c o n s ta n t term  o r I n te r c e p t  and the re s p e c t iv e  l e a s t  squares mean.

The h y p o th es is  te s te d  w ith  t h i s  model was th a t  o f  e q u a l i ty  o f 

p r ic e  means fo r  a l l  v a r i e t i e s .  The F -va lue  was equal to  322.20 and the  

h y p o th es is  was r e je c te d  a t  the  .0001 s ig n if ic a n c e  le v e l .  The s tro n g  

r e je c t io n  o f t h i s  h y p o th es is  led  to  th e  c o n c lu s io n  th a t  v a r ie ty  was an
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im portan t f a c to r  In  th e  p ro c e ss  o f  p r ic e  d e te rm in a tio n  and , th e r e f o re ,  

should  be inc luded  in  th e  s t a t i s t i c a l  model e x p la in in g  p r ic e  v a r i a t io n s .

S tep ZI1 - Model A

The f i n a l  s t a t i s t i c a l  model developed u s in g  th e  s e t  o f  Independent 

v a r ia b le s  fo r  Model A i s  p re se n te d  in  Table 24 . T h is ta b le  shows the 

a n a ly s is  o f v a r ia n c e , re g re s s io n  c o e f f i c i e n t s ,  l e a s t  sq u a res  means and 

s t a t i s t i c s  o f  f i t  fo r  t h i s  m odel. As ex p la in e d  e a r l i e r ,  in  t h i s  s te p  

the  s t a t i s t i c a l  models developed f o r  Model A a t  S tep  I  p lu s  th e  model 

o b ta in ed  a t  S tep  I I  were pu t to g e th e r ,  and th e  s ig n s  o f  th e  r e g re s s io n  

c o e f f ic ie n t s  and t h e i r  s ig n if ic a n c e  le v e ls  were checked.

Table 24. A n a ly sis  o f V ariance , R eg ression  C o e f f ic ie n ts ,  L east Squares 
Means, and S t a t i s t i c s  o f  F i t  fo r  Model A, Medium G rain  R ice , 
L o u is ia n a , 1968-69 to  1973-74

Source Degrees of 
Freedom

Sum of 
Squares

R egression  
C o e f f ic ie n ts  

and L east 
Squares Means

t-v a lu e s S ig n if ic a n c e
Level

R egression 6 110,180.58
In te rc e p t 7.8914
Head r ic e 1 1 ,163 .58 .0437 202.40 .0001
Trend 1 12,266.75 -5 .0631 2,133 .77 .0001
Trend sq . 1 27 ,388 .12 1.0766 4 ,7 6 4 .1 0 .0001
V a r ie t ie s 3 808.15 6.84 .0001

S atu rn .2765
Nato .7092
G u lfro se -2 .6403
V ista 1.6546

E rro r 3,615 20,776.37
C o rrec ted  t o t a l  3,621 130,956.95

R -squared 84.1311
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The variable* that were found to exert a significant effect on
price were: head rice yield, the linear and quadratic forms of the
tren d  v a r i a b l e ,  and the  v a r i a b le  acco u n tin g  fo r  d i f f e r e n c e s  in  v a r i 

e t i e s  o f  r i c e .  In  o th e r  w ords, v a r i a b le s  found to  be s i g n i f i c a n t  in  

the  models developed a t  S tep  I  and Step I I ,  when combined k ep t  t h e i r  

s ig n i f i c a n c e  l e v e ls  and s ig n s  as  r e l a t e d  to  th e  e f f e c t  on p r i c e .

The r e g re s s io n  c o e f f i c i e n t  f o r  the  v a r i a b le  head r i c e  was equal 

to  .0437, t h i s  shows th e  in c re a s e  in  p r i c e  p e r  b a r r e l  as  head r i c e  

y i e ld  In c re a s e s  by one pound p e r  b a r r e l .

The l i n e a r  and q u a d ra t ic  e f f e c t s  o f th e  t re n d  va lue  were equal to  

-5 .0631  and 1 .0766, r e s p e c t iv e ly .  As b e fo re ,  they  show th e  g e n e ra l  

movement o f  th e  p r ic e  l e v e l  th roughout the  p e r io d  under s tu d y . P r ic e s  

decreased  d u r in g  th e  f i r s t  and p a r t  o f  the  second season , then , they  

s t e a d i l y  In c re a se d  d u r in g  the  rem aining  fo u r  seaso n s .

This t a b l e  a l s o  shows th e  l e a s t  squares  means f o r  each medium 

g r a in  v a r i e t y .  The v a r i e t y  " V is ta "  e x h ib i te d  th e  h ig h e s t  mean p r ic e  

and th e  v a r i e t y  "G u lfro se "  had th e  low est mean p r i c e  a f t e r  the  e f f e c t s  

o f head r i c e  y i e ld  and the  l i n e a r  and q u a d ra t ic  t re n d  e f f e c t s  had been 

removed.

The c o e f f i c i e n t  o f  d e te rm in a t io n  f o r  t h i s  model was equal to  .8413 

o r  84.13 p e rc e n t  o f the  v a r i a t i o n  In p r i c e s  was accounted  f o r  by the 

independent v a r i a b le s  Inc luded  in  the  model.

Step  I I I  - Model B

Table 25 shows the  a n a ly s i s  o f v a r ia n c e ,  r e g re s s io n  c o e f f i c i e n t s ,  

l e a s t  squ ares  means and s t a t i s t i c s  o f  f i t  f o r  Model B. Here, and as
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w ith  the  p rev io u s  model, th e  s t a t i s t i c a l  model developed fo r  Model B 

a t  S tep  I and the  model o b ta in ed  a t  S tep  I I  were combined.

Table 25. A na lysis  o f  V ariance , R egress ion  C o e f f i c i e n t s ,  L east Squares 
Means and S t a t i s t i c s  o f  F i t  f o r  Model B, Medium G rain R ice , 
L o u is ian a , 1968-69 to  1973-74

Cmirc* Degrees of Sum o f  
Freedom Squares

R egress ion  
C o e f f i c ie n t s  

and L east 
Squares Means

t - v a lu e s S ig n i f ic a n c e
Level

R egress ion 9 111,796.88
I n te r c e p t 8.5276
Head r i c e 1 83.56 .0736 3.96 .0001
Head r i c e  sq. 1 22.31 -.0002 2 .05 .0404
Red r i c e 1 491.28 - .  2842 9.62 .0001
O thers 1 1 ,002.55 -.7473 13.75 .0001
Trend 1 11,745.52 -5 .1900 47 .05 .0001
Trend sq . 1 26,035.97 1.1193 70.05 .0001
V a r ie t i e s 3 904.70 7.54 .0001

Satu rn .3564
Nato .8134
G ulfrose -2 .8801
V is ta 1.7103

E r ro r 3,612 19,160.07
C o rrec ted  t o t a l 3,621 130,956.95

R-squared 85. 377.

The fo llow ing  v a r i a b le s  were found to  have a  s i g n i f i c a n t  o r  h ig h ly  

s i g n i f i c a n t  e f f e c t  on p r ic e  o f  rough r i c e :  head r i c e  y i e l d  in  i t s  l i n e a r

and q u a d ra t ic  form, th e  g rade  f a c t o r s  red  r i c e  and " o th e r s ” the  l i n e a r  

and q u a d ra t ic  term s o f  the  t re n d  v a r i a b l e ,  and the  v a r i a b le  accoun ting  

fo r  d i f f e r e n c e s  in  p r i c e s  o f  th e  d i f f e r e n t  v a r i e t i e s .

The r e g re s s io n  c o e f f i c i e n t s  f o r  the  l i n e a r  and q u a d ra t ic  e f f e c t s  

fo r  head r i c e  y ie ld  were equal to  .0736 and - .0 0 0 2 ,  r e s p e c t iv e ly .  This
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means t h a t  as  head r i c e  y i e l d  p e r  b a r r e l  I n c r e a s e s ,  p r i c e  p e r  b a r r e l  

i n c r e a s e s ,  but a t  a d im in ish in g  r a t e .

The grade f a c t o r s  red  r i c e  and "other'. ' were the  only  ones which 

a f f e c t e d  s i g n i f i c a n t l y  the  p r i c e  o f r i c e .  T h e ir  r e g re s s io n  c o e f f i c i e n t s  

were equa l to  - .2842  and - .0 747 3 , r e s p e c t iv e ly ,  which means t h a t  an 

in c re a s e  o f one u n i t  in  l e v e l  o f  red  r i c e  o r  " o th e r s "  causes  a  d ecrease  

in  the  p r i c e  o f  r i c e  p e r  b a r r e l  o f  $.2842 and $ .7473, r e s p e c t iv e ly .

The l i n e a r  and q u a d ra t ic  forms o f  the  t r e n d  v a r i a b le  had r e g re s s io n  

c o e f f i c i e n t s  equal to  -5 .1900  and 1.1193, r e s p e c t iv e ly .  These two 

c o e f f i c i e n t s  show the  o v e r a l l  p r i c e  o f  r i c e  movements throughout the  

pe riod  be ing  s tu d ie d .  The tren d  o f  r i c e  p r i c e s  was downward through 

the middle o f 1969-70 and was upward d u r in g  th e  l a s t  fou r  seaso ns , 

1970-71 to  1973-74.

This t a b le  a l s o  shows the l e a s t  squa res  means fo r  each medium g ra in  

v a r i e t y .  The v a r i e t y  " V is ta "  had the  h ig h e s t  mean p r i c e  and the  v a r i e ty  

"G u lfro se"  had the  low est one, a f t e r  the e f f e c t s  o f  head r i c e  y i e l d ,  

red  r i c e ,  " o th e r s "  and t re n d  had been accounted  f o r .  A lso , th e  mean 

p r i c e s  f o r  the  medium g r a in  v a r i e t i e s  were d i f f e r e n t  a t  the  .0001 l e v e l  

o f  p r o b a b i l i t y .

The c o e f f i c i e n t  o f  d e te rm in a t io n  f o r  t h i s  model was eq u a l  to  .8537 

which means t h a t  85.37 p e rc e n t  o f  the  v a r i a t i o n s  in  p r i c e  was e x p la in ed  

by the independent v a r i a b le s  Inc luded  in  the  model.
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Long Grain

Step  1 - Model A

The a n a ly s i s  o f  v a r ia n c e ,  r e g re s s io n  c o e f f i c i e n t s  and s t a t i s t i c s  o f  

f i t  o b ta in ed  f o r  Model A a t  S tep  1 a re  p re se n te d  in  Table 26. The 

l i n e a r  and q u a d ra t ic  forms of head r i c e  y i e l d ,  the  q u a d ra t ic  form o f  the  

L o u is iana  G rain Exchange grade l e v e l  and the  l i n e a r  and q u a d ra t ic  forms 

o f  t re n d  were the  v a r i a b le s  hav ing  a s i g n i f i c a n t  e f f e c t  on p r i c e .

Table 26 . A n a ly s is  o f  V ariance , R eg ress ion  C o e f f i c ie n t s  and S t a t i s t i c s  
o f  F i t  fo r  Model A, Long G rain  R ice , L o u is ia n a ,  1968*69 to  
1973-74

Source Degrees o f  Sum o f  
Freedom Squares

R egress ion
C o e f f i c ie n t s t - v a lu e s S ig n if ic a n c e

Level

R egress ion 5 58,996.35
I n t e r c e p t 5.0401
Head r i c e 1 94.01 .1525 3.89 .0001
Head r i c e s q . 1 28.33 -.0005 2.14 .0328
Grade sq . 1 29.69 -.0133 2.18 .0291
Trend 1 9 ,63 2 .28 -6 .0360 39.38 .0001
Trend sq . 1 19,688.82 1.2074 56.31 .0001

E rro r 2,072 12,860.79
C o rrec ted  t o t a l  2,077 71,857.15

R-squared 82. 107.

A v a r i a b l e  a l lo w in g  f o r  v a r i a t i o n s  in  p r i c e  due to  changes in  l o t  

s i t e  was c o n s id e re d .  This v a r i a b l e ,  c o n t r a r y  to  the ex p ec te d ,  d id  no t 

a f f e c t  th e  p r i c e  o f  rough r i c e  s i g n i f i c a n t l y  and was dropped from the  

a n a l y s i s .

In  t h i s  model, and as  s t a t e d  p re v io u s ly ,  a v a r i a b l e  r e p re s e n t in g  

the  f e d e r a l  government g rad es  was a n a ly se d .  This a n a ly s i s  was l im i te d



72
to  the  l a s t  fou r seasons due to  la c k  of d a ta .  This v a r i a b le  a f f e c te d  

s i g n i f i c a n t l y  th e  p r i c e  o f  r i c e  d u rin g  th a t  p e r io d ;  the  r e s u l t s  o f  the  

a n a ly s i s  a re  p re se n te d  in  Appendix Table 5.

Table 26 shows t h a t  the  re g re s s io n  c o e f f i c i e n t s  f o r  the  l i n e a r  and 

q u a d ra t ic  forms o f  the head r i c e  y i e ld  v a r i a b le  were equal to  .1525 and 

- .0 0 0 5 , which means th a t  as  head r i c e  y ie ld  pe r  b a r r e l  In c re a se s  p r ic e  

a ls o  in c re a s e s  bu t  a t  a d im in ish in g  r a t e .

The v a r i a b le  r e p r e s e n t in g  th e  q u a d ra t ic  form o f  the  L ou is iana  Grain 

Exchange grade l e v e l  had a r e g re s s io n  c o e f f i c i e n t  equal to  - .0 1 3 3 .  The 

l i n e a r  form o f  th lB  v a r i a b le  was n o t  s i g n i f i c a n t  a t  the  re q u ire d  l e v e l ,  

and was no t Included  in  th e  model. The s ig n  o f t h i s  r e g re s s io n  c o e f 

f i c i e n t  was n e g a t iv e  as  e x p ec ted . This means th a t  as  grade l e v e l  

in c re a s e s  o r  goes from b e t t e r  to  worse, the  p r i c e  o f r i c e  p e r  b a r r e l  

d e c rea se s  a t  an in c re a s in g  r a t e .

The r e g re s s io n  c o e f f i c i e n t s  f o r  the  l i n e a r  and q u a d ra t ic  e f f e c t s  

f o r  the  t ren d  v a r i a b le  were equa l to  -6 .0360  and 1 .2074, r e s p e c t iv e ly .  

This i n d ic a t e s  the  g e n e ra l  p r i c e  o f  r i c e  changes th roughout the p e rio d  

under c o n s id e r a t io n .  The tren d  of r i c e  p r i c e s  was downward through the 

m iddle o f  the  1969-70 season  and was upward d u r in g  the  l a s t  fou r season s , 

1970-71 to  1973-74.

The s ig n s  o f  the  r e g re s s io n  c o e f f i c i e n t s  fo r  th e  v a r i a b le s  in  the  

model were those  expec ted  and in  accordance  w ith  th e  t a b u la r  a n a ly s i s  

o f  C hapter I I I .

The c o e f f i c i e n t  o f  d e te rm in a t io n  f o r  t h i s  model was equal to  .8210 

and was s i g n i f i c a n t  a t  th e  .0001 l e v e l  o f p r o b a b i l i t y .  I t  means th a t
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B2.10 percent of the variation on prices was accounted for by the vari
ables in the model.

Step I  - Model B

Table 27 shows the  a n a ly s i s  o f  v a r ia n c e ,  r e g r e s s io n  c o e f f i c i e n t s  

and s t a t i s t i c s  o f  f i t  fo r  Model B. Here in s te a d  o f  g rade  l e v e l ,  the  

grade f a c to r s  red  r i c e ,  se ed s ,  damage, ch a lk  and " o th e r s "  were con

s id e re d  as  Independent v a r i a b l e s .  The grade f a c t o r  g e n e ra l  appearance 

was not inc luded  because  o f i t s  h ig h  c o r r e l a t i o n  w ith  g rade  l e v e l .

Table 27. A n a ly s is  o f V arian ce , R egress ion  C o e f f i c ie n t s  and S t a t i s t i c s  
o f  F i t  f o r  Model B, Long G rain R ice, L o u is ia n a ,  1968-69 to  
1973-74

Source Degrees o f  
Freedom

Sum o f  
Squares

R egress ion
C o e f f i c ie n t s t - v a lu e s S ig n if ic a n c e

Level

R egression 5 59,590.42
I n te r c e p t 5.6428
Head r i c e 1 107.10 .1619 4 .25 .0001
Head r i c e sq . 1 46 .06 -.0007 2.79 .0053
Red r i c e 1 623.67 -.3932 10.26 .0001
Trend 1 8 ,561 .75 -5 .7689 38.02 .0001
Trend sq . 1 18,361.32 1.1767 55.68 .0001

E rro r 2,072 12,266.73
C orrec ted  t o t a l 2,077 71,857.15

R-aquared 82. 93%

The v a r i a b le s  found to  e x e r t  a s i g n i f i c a n t  e f f e c t  on p r i c e  du ring  

the  p e r io d  under s tudy  were: the  l i n e a r  and q u a d ra t ic  forms o f  head

r i c e ,  the  grade f a c t o r  red  r i c e ,  and the  l i n e a r  and q u a d ra t ic  forms o f  

the  t ren d  v a r i a b le .  These v a r i a b le s  had the  expected  s ig n  and were
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s i g n i f i c a n t  a t  the  .0001 l e v e l  o f  p r o b a b i l i t y ;  the  on ly  e x c e p tio n  to  

t h i s  was the r e g re s s io n  c o e f f i c i e n t  fo r  the  q u a d ra t ic  form o f  the  head 

r i c e  y ie ld  v a r i a b le  which was s i g n i f i c a n t  a t  th e  .0053 le v e l  o f  p ro b 

a b i l i t y .

The r e g r e s s io n  c o e f f i c i e n t s  fo r  the l i n e a r  and q u a d ra t ic  e f f e c t s  

fo r  head r i c e  y ie ld  were eq u a l  to  .1619 and - .0 0 0 7 ,  r e s p e c t iv e ly .  This 

means t h a t  as  the  head r i c e  y i e l d  p e r  b a r r e l  In c re a s e s  one pound, p r ic e  

pe r  b a r r e l ,  on the  a v e rag e ,  in c r e a s e s  by $.1619 due to  th e  l i n e a r  e f f e c t  

and d e c rea se s  by $.0007 due to  the  q u a d ra t ic  e f f e c t ,  the  t o t a l  e f f e c t  

be ing  an in c re a s e  in  p r i c e  p e r  b a r r e l  a t  a d im in ish in g  r a t e ,  a s  head 

r i c e  y ie ld  in c r e a s e s .

With r e s p e c t  to  the  g rade  f a c t o r s  which were in c lu d ed  in  th e  s e t  of 

independent v a r i a b le s  to  b u i ld  the  s t a t i s t i c a l  model, on ly  th e  grade 

f a c t o r  red  r i c e  a f f e c t e d  s i g n i f i c a n t l y  the  p r i c e  o f  r i c e .  I t s  r e g r e s s io n  

c o e f f i c i e n t  was eq u a l to  - .3 9 3 2 ,  which means th a t  an in c re a s e  on one 

u n i t  in  l e v e l  o f  red  r i c e  causes  a d e c rea se  in  th e  p r ic e  o f  r i c e  p e r  

b a r r e l  e q u iv a le n t  to  app ro x im ate ly  $ .39 .

The r e g r e s s io n  c o e f f i c i e n t s  f o r  the  l i n e a r  and q u a d ra t ic  forms of 

the  t re n d  v a r i a b le  were equal to  -5 .7689  and 1 ,1767, r e s p e c t iv e ly .  This 

g iv e s  an I n d ic a t io n  o f the  o v e r a l l  p r i c e  o f  r i c e  changes du ring  the  

p e rio d  being  ana lyzed .

The c o e f f i c i e n t  o f d e te rm in a t io n  f o r  t h i s  model was eq u a l  to  .8293 

and i t  was s i g n i f i c a n t  a t  the  .0001 l e v e l  o f  p r o b a b i l i t y .  This c o e f 

f i c i e n t  s t a t e s  t h a t  82 .93  p e rc e n t  o f  the  v a r i a t i o n  in  p r i c e s  was 

accounted  f o r  by the  v a r i a b le s  Included  in  th e  model.
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Step II

Table 28 shows the a n a ly s i s  o f  v a r ia n c e  and l e a s t  sq u a res  means f o r  

each o f  the long g ra in  v a r i e t i e s .  T his  t a b l e  a l s o  shows a v a lu e  f o r  the 

I n t e r c e p t , which In t h i s  c ase  i s  an e s t im a te  o f  the  o v e r a l l  mean p r i c e .  

I t  would be the  mean p r i c e  I f  equa l f re q u e n c ie s  e x is t*  bu t t h i s  i s  no t 

the  c a se .  The l e a s t  sq u a res  means r e p r e s e n t  the  d e v ia t io n  of the mean 

p r ic e  o f  a g iven  v a r i e t y  from t h a t  c o n s ta n t  e s t im a te .

Table 2 8 .  A n a ly s is  o f V ariance  and L east Squares Means, Long Grain 
R ice , L o u is ia n a ,  1968-69 to  1973-74

Degrees of 
Sourc* F reedan

Sum o f  
Squares

L east Squares 
Means F-va lue S ig n if ic a n c e

Level

R egression 6 20 , 012.10 133.17 .0001
I n t e r c e p t 11.9820
B e lle  Patna -2.2469
Blue B e lle -3 .9689
Blue Bonnet -1 .4585
S ta r  Bonnet .8328
Dawn -4 .2860
Toro 1.1125
L abe lle 10.0050

E rro r 2,071 51,845 .04
C o rrec ted  t o t a l 2,077 71,857 .14

The v a r i e t y  " L a b e l ie ” had the h ig h e s t  p r i c e  which was eq u a l to  

$21.9870 p e r  b a r r e l ,  w hile  the  "Blue B e lle"  v a r i e t y  had the  low est p r ic e  

equal to  $8.0141 p e r  b a r r e l .  These means a re  o b ta in ed  by adding the  

c o n s ta n t  term o r  I n t e r c e p t  and th e  r e s p e c t iv e  l e a s t  sq u a res  means.

The h y p o th e s is  t e s t e d  w ith  t h i s  model was t h a t  the  scan  p r ic e s  

fo r  each v a r i e t y  were e q u a l .  When t h i s  t e s t  was perform ed an F -va lue
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o f  133.17 was o b ta in ed  and th e  h y p o th e s is  was r e j e c t e d  a t  th e  .0001 

p r o b a b i l i t y  l e v e l .

From t h i s  t e s t  i t  was concluded t h a t  th e  s p e c i f i c  v a r i e t y  o f  r i c e  

o f a g iven  sample was an Im portan t f a c t o r  In  the  p r i c e  d e te rm in a t io n  

p ro cess  and , t h e r e f o r e ,  should  be ana lyzed  in  c o n n ec tio n  w ith  o th e r  

v a r i a b le s  a f f e c t i n g  the  p r i c e  o f r i c e .

Step  I I I  - Model A

Table 29 p r e s e n t s  the  s t a t i s t i c a l  model developed usl.ng the  s e t  o f  

Independent v a r i a b le s  f o r  Model A. This t a b le  c o n ta in s  the  a n a ly s i s  o f  

v a r ia n c e ,  r e g r e s s io n  c o e f f i c i e n t s ,  l e a s t  squares  means and s t a t i s t i c s  of 

f i t  fo r  the  above m entioned model. As b e fo re ,  th e  s t a t i s t i c a l  model 

developed f o r  Model A in  S tep  I  and the  model o b ta in e d  In  Step I I  were 

combined, and the  s ig n  o f  the  r e g r e s s io n  c o e f f i c i e n t s  and t h e i r  s l g n l f l -  

cance l e v e l s  were checked.

The v a r i a b le s  th a t  were in c lu d ed  in  the  model were head r i c e  y i e ld  

and t r e n d ,  each In i t s  l i n e a r  and q u a d ra t ic  form, the  q u a d ra t ic  e f f e c t  

o f the  L o u is ian a  G rain Exchange g rade  l e v e l  v a r i a b le  and th e  v a r i a b le  

accoun ting  fo r  d i f f e r e n c e s  In p r i c e  due to  the  v a r i e t y  o f r i c e .

The r e g r e s s io n  c o e f f i c i e n t s  f o r  the  v a r i a b le s  accoun ting  f o r  the  

l i n e a r  and q u a d ra t ic  e f f e c t  o f  the  head r i c e  y i e ld  were equ a l  to  .1695 

and - .0 0 0 7 ,  r e s p e c t iv e ly .  This shows th e  v a r i a t i o n  In  p r i c e  as  head 

r i c e  y i e ld  p e r  b a r r e l  changes by one pound.

The v a r i a b le  a cc o u n tin g  fo r  the q u a d ra t ic  form o f  the  v a r i a b le  

r e p re s e n t in g  the  L ou is iana  Grain  Exchange grade l e v e l  had a r e g r e s s io n  

c o e f f i c i e n t  equa l to  - .0 1 4 7 ,  n e g a t iv e  as  exp ec ted , which means t h a t  as
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Table 29. Analysis of Variance, Regression Coefficients, Least Squares
Means and Statistics of Fit for Model A, Long Grain Rice,
Louisiana, 1968-69 to 1973-74

Source of
Freedom

Sum of 
Squares

R egress ion  
C o e f f i c ie n t s  

and L east 
Squares Means

t - v a lu e s
S ig n i f ic a n c e

Level

R egress ion 11 59,222 .91
I n te r c e p t 4.7581
Head r i c e 1 111.01 .1695 4 .26 .0001
Head r i c e  sq . 1 41 .10 -.00 07 2.59 .0096
Grade sq. 1 34.42 -.0147 2.37 .0178
Season 1 8 ,096 .92 -6 .0418 36.38 .0001
Season sq. 1 16,629.55 1.2028 52.13 .0001
V a r ie t i e s 6 226.55 2.48 .0001

B elle  Patna - .362 5
Blue B elle .2880
Blue Bonnet .3001
S ta r  Bonnet - .025 9
Dawn -.9284
Toro .1244
L ab e lie .6042

E rro r  2 ,066 12,634.24
C o rrec ted  t o t a l  2 ,077 71,857 .15

R-squared 82 . 42%

grade l e v e l  in c re a s e s  o r goes from b e t t e r  to  worse, the  p r i c e  o f  r i c e  

pe r  b a r r e l  d e c re a s e s .  The l i n e a r  form o f  t h i s  v a r i a b le  was not s i g n i f 

i c a n t  a t  the  .01 l e v e l  o f  p r o b a b i l i t y ,  and was t h e r e f o r e ,  no t in c lu d ed  

in  th e  f i n a l  model.

The r e g r e s s io n  c o e f f i c i e n t s  f o r  the  l i n e a r  and q u a d ra t ic  e f f e c t s  

fo r  the  t re n d  v a r i a b le  were equa l to  -6 .0418  and 1 .2028, r e s p e c t iv e ly .  

T his  g iv es  an in d ic a t i o n  o f the  p r i c e  o f  r i c e  changes th roughou t the  

p e r io d  be ing  s tu d ie d .  Rice p r i c e s  decreased  du rin g  the  f i r s t  and p a r t  

o f the second season , then they  s t e a d i l y  In c re a sed  du ring  the  rem aining 

fo u r  seaso n s .
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The s igns  o f  ev ery  r e g re s s io n  c o e f f i c i e n t  in  th e  model were as 

expected  and In accordance w ith  the t a b u la r  a n a ly s i s  p re se n te d  in  the  

p rev io us  c h a p te r .

This model had a c o r r e l a t i o n  c o e f f i c i e n t  o f  .8242 s i g n i f i c a n t  a t  

the .0001 p r o b a b i l i t y  l e v e l .  I t  means t h a t  82.42 p e rc e n t  o f  the  p r i c e  

v a r i a t i o n  was accounted  f o r  by the v a r i a b le s  in  th e  model.

The f i n a l  model o b a tin ed  from t h i s  s e t  o f  v a r i a b le s  u s ing  the 

f e d e r a l  government grade in s te a d  o f the  L o u is iana  Grain  Exchange grade 

a s  the independent v a r i a b le  appears  in  Appendix Table 6 .

S tep  I I I  - Model B

Table 30 p re s e n ts  th e  a n a ly s i s  o f  v a r ia n c e ,  r e g r e s s io n  c o e f f i c i e n t s ,  

l e a s t  sq u a res  means and s t a t i s t i c s  o f  f i t  f o r  Model B. Here, as  in  the 

p rev ious  m odels, the  models developed f o r  Model B a t  S tep  I  and the  

model developed a t  S tep  I I  were combined. A f te r  the  s ig n s  and s i g n i f 

icance  l e v e l s  o f th e  r e g re s s io n  c o e f f i c i e n t s  in  the  model were checked, 

the  fo llow ing  v a r i a b le s  were found to  be e x e r t in g  a h ig h ly  s i g n i f i c a n t  

e f f e c t  on p r i c e :  head r i c e  y i e ld  and th e  t re n d  v a r i a b l e ,  each one in

i t s  l i n e a r  and q u a d ra t ic  form, th e  grade f a c t o r  red  r i c e  and the v a r i 

a b le  acco u n tin g  f o r  the d i f f e r e n c e s  in  p r i c e  due to  v a r i e ty  o f  r i c e .

The r e g r e s s io n  c o e f f i c i e n t s  f o r  the  l i n e a r  and q u a d ra t ic  e f f e c t s  

f o r  head r i c e  y i e ld  were eq u a l  to  .1888 and - .0 0 0 9 ,  which means th a t  as 

head r i c e  y i e l d  p e r  b a r r e l  in c r e a s e s ,  p r i c e  p e r  b a r r e l  a l s o  in c re a s e s  

bu t a t  a  d im in ish in g  r a t e .

The g rade  f a c to r  red  r i c e  was the  on ly  grade f a c t o r  a f f e c t i n g  

s i g n i f i c a n t l y  the  p r i c e  o f  long g r a in  r i c e .  I t s  r e g re s s io n  c o e f f i c i e n t
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Table 30, Analysis of Variance, Regression Coefficients, Least Squares
Means and Statistics of Fit for Model B, Long Grain Rice,
Louisiana, 1968-69 to 1973-74

Degrees
Source

Freedom

Sum of 
Squares

R egress ion  
C o e f f i c ie n t s  

and L east 
Squares Means

t - v a lu e s S ig n if ic a n c e
Level

R egression 11 59 ,881 .26
I n t e r c e p t 5.4429
Head r i c e 1 138.72 .1888 4 .8 9 .0001
Head r i c e  sq. 1 75.64 -.0009 3.61 .0003
Red r i c e 1 692.77 -.4278 10.93 .0001
Season 1 7 ,465 ,62 -5.8407 35.88 .0001
Season s q . 1 15,809.24 1.1785 52.21 .0001
V a r ie t i e s 6 290.84 2.89 .0001

B elle  Patna -.5099
Blue B e lle .1396
Blue Bonnet .3971
S ta r  Bonnet .1293
Dawn -1 .0800
Toro .4535
Labe l i e .4704

E rro r  2 ,066 11,975.89
C orrec ted  t o t a l  2 ,077 71,857.15

R-squared 83. 33%

was eq ua l to  - .4 2 7 8 , which means t h a t  an in c re a s e  o f  one u n i t  In  l e v e l  

o f  red  r i c e  i s  a s s o c ia te d  w ith  a d e c rea se  In  the  p r ic e  o f r i c e  p e r  

b a r r e l  o f  $ .4278.

The l i n e a r  and q u a d ra t ic  forms o f  the  t r e n d  v a r i a b le  had r e g r e s 

s io n  c o e f f i c i e n t s  equal to  -5 .8407 and 1.1785, r e s p e c t iv e ly .  These 

c o e f f i c i e n t s  r e p r e s e n t  th e  o v e r a l l  p r i c e  o f  r i c e  changes d u r in g  the  

p e rio d  being an a lyzed . Rice p r i c e s  decreased  du ring  the  f i r s t  and 

p a r t  o f  the  second season , th en ,  they  s t e a d i l y  in c re a sed  d u r in g  the  

rem aining fo u r  seasons .
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Table 30 a ls o  shows the  l e a s t  squ ares  means f o r  each  o f  th e  seven 

long g r a in  v a r i e t i e s .  The v a r i e t y  "L a b e l le "  had the  h ig h e s t  mean p r ic e  

and the  v a r i e ty  "Dawn" had the low est one a f t e r  the e f f e c t s  o f  the o th e r  

v a r i a b le s  in  the  model had been removed. The mean p r i c e s  f o r  these  long 

g ra in  v a r i e t i e s  were d i f f e r e n t  a t  th e  .0001 l e v e l  o f  p r o b a b i l i t y .

The c o e f f i c i e n t  o f  d e te rm in a t io n  f o r  t h i s  model was equal to  .8333 

which means th a t  83.33 p e rc e n t  o f  the  v a r i a t i o n  in  p r i c e s  was exp la in ed  

by the v a r i a b le s  in  the  model.

Synopsis

S e v e ra l  s i m i l a r i t i e s  a n d /o r  d i f f e r e n c e s  can be noted fo r  th e  above 

models w i th in  and among medium and long g r a in  r i c e  v a r i e t i e s .

The v a r i a b le s  accoun ting  fo r  th e  l i n e a r  and q u a d ra t ic  e f f e c t  of 

head r i c e  y i e ld  a f f e c t e d  s i g n i f i c a n t l y  the p r i c e  o f  r i c e  in  a l l  models 

but one. The e x cep tio n  was Model A fo r  the long g ra in  r i c e  v a r i e t i e s  

where only  the  l i n e a r  e f f e c t  was s i g n i f i c a n t  a t  the  d e s i r e d  l e v e l .

With r e s p e c t  to  the L ou is iana  G rain  Exchange grade and government 

grade v a r i a b l e s ,  they  d id  no t s i g n i f i c a n t l y  a f f e c t  the  p r i c e  o f  medium 

g ra in  v a r i e t i e s .  However, the  s i t u a t i o n  was d i f f e r e n t  f o r  the long g ra in  

v a r i e t i e s ;  the  q u a d ra t ic  form o f  th e  L ou is iana  G rain Exchange grade e x e r 

ted  a s i g n i f i c a n t  e f f e c t  on p r i c e  d u r in g  th e  p e r io d  under Btudy, and th e  

l i n e a r  e f f e c t  o f  the  government grade l e v e l  v a r i a b le  s i g n i f i c a n t l y  

a f f e c te d  the  p r i c e  f o r  the model a p p l ie d  to  the l a s t  fo u r  seaso n s .

Of a l l  grade f a c t o r s  c o n s id e re d  in  the  model b u i ld in g  p ro ce ss  the  

only  f a c t o r  a f f e c t i n g  s i g n i f i c a n t l y  the  p r ic e  o f  medium and long g ra in



81

r i c e  was red  r i c e .  The grade  f a c t o r  "o thers '*  was p r e s e n t  In the model 

f o r  medium g r a in  r i c e  on ly .

The c l a s s  v a r i a b le  " v a r i e ty "  was h ig h ly  s i g n i f i c a n t  In a l l  c a s e s ,  

fo r  medium and long g r a in  r i c e .  The h y p o th e s is  t h a t  d i f f e r e n t  p r ic e  

l e v e l s  e x i s te d  fo r  the  d i f f e r e n t  v a r i e t i e s  was w e ll  J u s t i f i e d .

The l i n e a r  and q u a d ra t ic  forms o f the  t re n d  v a r i a b le  were p re s e n t  

in  each model w ith  no e x c e p t io n s .

The r e g re s s io n  c o e f f i c i e n t s  fo r  th e se  two v a r i a b le s  i n d ic a t e d ,  In 

each in d iv id u a l  model, the  upward t re n d  in  p r i c e s  d u rin g  r e c e n t  y e a r s .

I t  a l s o  in d ic a te d  t h a t  the  1969-1970 season had th e  low est p r i c e s  o f  

the  s ix - y e a r  p e riod  be ing  an a ly zed .

From the  above m odels, I t  can be noted  t h a t  the  v a r i a b le  r e p r e s e n t 

ing  the  s i z e  o f  the  l o t  was no t in c lu ded  in  any o f  the  m odels. This 

v a r i a b le  had been proven to  e x e r t  a s i g n i f i c a n t  e f f e c t  on p r i c e  p e r  

b a r r e l  o f  rough r i c e  in  p rev io u s  s t u d i e s .  In f a c t ,  when only  the  f i r s t  

two seasons 1968-69 and 1969-70 were c o n s id e re d ,  t h i s  v a r i a b le  s i g n i f i 

c a n t ly  a f f e c te d  the  p r i c e  o f  rough r i c e  as  expec ted ;  however, i t  was 

not s i g n i f i c a n t  fo r  the  l a s t  fo u r  seasons  o r  f o r  a l l  s ix  seasons con

s id e re d  to g e th e r .

The c o e f f i c i e n t  o f  d e te rm in a t io n  was always g r e a t e r  than  .80 ; 

th a t  l a ,  each model e x p la in e d  more than  80 p e rc e n t  o f  the  v a r i a t i o n  in  

p r i c e s  o f  rough r i c e  d u rin g  th e  1968-69 to  1973-74 p e r io d .

In  C hapter I I  the  d e s i r a b l e  p r o p e r t i e s  o f the  s t a t i s t i c a l  models 

to  be developed were l i s t e d .  The f i r s t  two p r o p e r t i e s ;  R-squared 

v a lu es  o f  a t  l e a s t  .80 and s ig n i f ic a n c e  o f  the r e g r e s s io n  c o e f f i c i e n t s
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a t  the .05 l e v e l  o r  b e t t e r ;  a r e  easy  to  v e r i f y  from t a b l e s  22 and 23 

f o r  medium g r a in  v a r i e t i e s  and from t a b l e s  27 and 28 f o r  long g ra in  

v a r i e t i e s .

With r e s p e c t  to  the l a s t  p ro p e r ty ;  the  absence o f  d i s c e r n i b l e  

p a t t e r n s  in  the  r e s i d u a l s ;  i t s  v e r i f i c a t i o n  i s  more complex. Here, 

th e  v a lu es  o f th e  r e g re s s io n  c o e f f i c i e n t s  a t  the d i f f e r e n t  s ta g e s  of 

the  model b u i ld in g  p ro cess  p rov ide  the  b a s i s  f o r  t h i s  t e s t .  Comparison 

o f  the  v a lu e s  o f  the  r e g r e s s io n  c o e f f i c i e n t s  shows t h a t  they  had 

s im i l a r  v a lu e s  a t  the  d i f f e r e n t  s t e p s ,  r e g a r d le s s  o f  the v a r i a b le  o r  

v a r i a b le s  be ing  added to  the  model. For example, the  va lue  o f  the  

r e g r e s s io n  c o e f f i c i e n t  f o r  head r i c e  y i e l d  was eq u a l to  .0434 and .0437 

a t  S teps I  and I I I ,  r e s p e c t iv e ly  f o r  medium g r a in ,  a  d i f f e r e n c e  o f only 

.0003 o r  $ .0003 p e r  b a r r e l  o f  rough r i c e .  This f a c t  was t r u e  fo r  the  

o th e r  v a r i a b le s  in  th e  models and fo r  the  medium and long g ra in  

v a r i e t i e s .



CHAPTER V

EFFECT OF MILLS, PRODUCTION AREAS,
AND DATE OF TRANSACTION ON PRICE OF ROUGH

RICE

This c h a p te r  d e a ls  w ith  the l a s t  two o b je c t iv e s  o f t h i s  s tu d y , 

which Involve the  d e te rm in a t io n  o f  p r i c e  d i f f e r e n t i a l s  as  r e l a t e d  to  

m i l l s ,  p rodu c tion  a re a  and time of the  y e a r  when t r a n s a c t io n s  a re  made. 

As in  p rev iou s  c h a p te r s ,  the  a n a ly s i s  was conducted s e p a r a te ly  fo r  

medium and long g r a in  v a r i e t i e s .

In  t h i s  c h a p te r  the  v a r i a b le s  above were added to  the  s t a t i s t i c a l  

models b u i l t  in  c h a p te r  IV and the  s ig n i f i c a n c e  l e v e ls  and s ig n s  o f  the 

con tinuous and d i s c r e t e  v a r i a b le s  a l r e a d y  in  the  model were checked.

The nvmber o f  o b se rv a t io n s  f o r  models developed h e re  was somewhat lower 

than  t h a t  o f  p rev io u s  c h a p te r s .  I t  was d e s i r e d  to  have a  minimum of 15 

o b se rv a t io n s  in  each c l a s s  d u rin g  the 6 y e a rs  p e r io d ;  c l a s s e s  w ith  le s s  

than the minimum re q u ire d  number o f  o b s e rv a t io n s  were d e le te d  from the 

a n a l y s i s .

The v a r i a b le s  acco u n tin g  f o r  p r i c e  d i f f e r e n c e s  due to  m i l l ,  

p ro d u c tio n  a re a  and seaso na l v a r i a t i o n s  were added to  the  s t a t i s t i c a l  

models based on the  fo llo w in g  c o n s i d e r a t i o n s :

P ro d u c t io n  Area

To r e p re s e n t  p ro d u c tio n  a re a s  the  lo c a l  s a l e s  o r g a n i s a t io n s  Which 

a c t  as  the l i n k  between the  p roducer  and the L o u is ian a  G ra in  Exchange 

were s e l e c te d .  The s a le s  o r g a n iz a t io n s  a re  i d e n t i f i e d  w ith  the  lo c a l

83
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conm ercial d ry e r  which th e  m a jo r i ty  o f  i t s  members p a t r o n iz e ,  and w ith  

the  lo c a l  p ro d u c tio n  a re a  p o sse s s in g  i t s  own p e c u l i a r  c h a r a c t e r i s t i c s  

o f s o i l ,  c l im a te  and le v e l  o f  p ro d u c tio n  s k i l l s .

S ince d i f f e r e n c e s  among s a l e s  o r g a n iz a t io n s  cou ld  cause a  d i f f e r e n c e  

in  p r ic e s  rece iv ed  by r i c e  fa rm ers ,  t h i s  v a r i a b le  was inc luded  to  

determ ine  i f  i t  had a s i g n i f i c a n t  e f f e c t  on p r i c e .  There were 9 s a le s  

a s s o c ia t io n s  h an d lin g  medium g ra in  r i c e  and 10 s a le  a s s o c i a t i o n s  h a n 

d l in g  long g ra in  r i c e .

M il l

This v a r i a b le  was inc lu ded  to  de te rm ine  p r ic e  d i f f e r e n t i a l s  fo r  

m i l l s  buying rough r i c e  and to  de te rm ine  i f  d i f f e r e n c e s  in  p r ic e s  pa id  

by m i l l e r s  a f f e c t e d  s i g n i f i c a n t l y  the  p r ic e  o f rough r i c e  rec e iv e d  by 

farm ers in  L ou is iana .

There were 25 r i c e  m i l l s  h a n d lin g  medium and long g ra in  r i c e .  Of 

th e se  25 m i l l s  only  14 had enough o b se rv a t io n s  th roughou t the  s ix  y ea rs  

p e rio d  to  be an a lyzed . The d a ta  a l s o  c o n ta in ed  in fo rm a tio n  o f t r a n s a c 

t io n s  performed by seed companies. These companies buy most o f t h e i r  

r i c e  from Texas and Arkansas farm ers which produce a b e t t e r  q u a l i t y  

r i c e  and, t h e r e f o r e ,  were d e le te d  from th e  a n a l y s i s .

Seasonal A na ly s is

A v a r i a b le  acco un tin g  f o r  d i f f e r e n c e s  in  p r i c e s  due to  seasonal 

movements was Included in  the  model. This v a r i a b le  r e p re s e n ts  the 

p r i c e  v a r i a t i o n s  d u r in g  the  d i f f e r e n t  months o f the season . The d a ta  

p rov ided  by the  L ou is iana  G rain  Exchange had t r a n s a c t io n s  performed 

d u r in g  the months o f  August to  February  f o r  medium g ra in  v a r i e t i e s  and 

fo r  the  months o f  J u ly  to  February f o r  long g ra in  v a r i e t i e s .  Seasonal
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Indexes were computed f o r  bo th  medium and long g r a in  r i c e  v a r i e t i e s  and 

f o r  each month o f  i t s  season .

The fo l lo w in g  paragraphs c o n ta in  the  s t a t i s t i c a l  models developed 

to  e x p la in  p r ic e  v a r i a t i o n s  as  r e l a t e d  to  m i l l ,  p ro d u c tio n  a r e a ,  and 

seaso n a l v a r i a t i o n s  in  a d d i t io n  to  the  v a r i a b le s  found to  a f f e c t  

s i g n i f i c a n t l y  the p r ic e  o f  r i c e  in  p rev ious  models. Models A and B 

as  d e f in e d  e a r l i e r  and as  developed in  c h a p te r  IV were used fo r  both 

medium and long g ra in  r i c e  v a r i e t i e s .

Medium G rain

Model A

Table 31 shows the a n a ly s i s  o f v a r i a n c e ,  l e a s t  squa res  means, 

r e g re s s io n  c o e f f i c i e n t s  and s t a t i s t i c s  o f f i t  f o r  medium g r a in  r i c e ,  

model A. I t  can be seen t h a t  the  con tinuous v a r i a b le s  head r i c e  y i e l d ,  

t ren d  and tren d  square  p lus  the  c l a s s  v a r ia b le  v a r i e ty ,  found to  a f f e c t  

s i g n i f i c a n t l y  the p r ic e  o f rough r i c e  in  a p rev ious  c h a p te r  were p r e s e n t ,  

and s i g n i f i c a n t  a t  the .0001 l e v e l  o f  p r o b a b i l i t y .  The c l a s s  v a r ia b le s  

added to  the  s t a t i s t i c a l  model in  t h i s  c h a p te r  m i l l ,  l o c a t io n ,  and 

month were a l l  s i g n i f i c a n t  a t  the  .0001 l e v e l .  This means th a t  the 

hypo theses concern ing  e q u a l i t y  o f  p r i c e  p e r  b a r r e l  o f  rough r i c e  fo r  

the  d i f f e r e n t  v a r i e t i e s ,  l o c a t io n s ,  m i l l s  and months were r e j e c t e d ,  a f t e r  

the v a r i a t i o n  in  p r i c e s  due to  head r i c e ,  t r e n d ,  t r e n d  square  and v a r i e ty  

had been removed.

The r e g re s s io n  c o e f f i c i e n t s  f o r  the  continuous v a r i a b le s  head r i c e  

y i e l d ,  t re n d  and tren d  square  were equal to  .0476, >5.1090 and 1.0628 

r e s p e c t iv e ly ,  in d ic a t in g  the amount in  d o l l a r s  by which p r ic e  pe r  b a r r e l  

o f  rough r i c e  changes as  th ese  v a r i a b le s  each in c re a s e  by one u n i t .
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Table 31. Analysis of Variance, Least Squares Means, Regression Co
efficients, and Statistics of Fit for Model A, Medium
Grain Rice, Louisiana, 1968-69 to 1973-74

Source
Degrees

of
Freedom

Sum of 
Squares

Regression 
C o e ff ic ie n ts  

and Least 
Squares Means

F-Values
S ig n i f i 
cance
Level

Regression 33 84270.45
In te rc ep t 8.6289
Head Rice 1 837.79 .0476 213.70 .0001
Trend 1 7513.00 -5.1090 1836.57 .0001
Trend Square 1 16612.71 1.0628 4061.02 .0001
Variety 3 275.63 22.46 .0001

Saturn .3924
Nato .4114
Gulfrose -2.0265
V ista 1.2227

Location 8 370.35 11.32 .0001
Crowley -.1853
Elton -.7226
Fenton .3883
Iowa .0888
Welsh -.1236
B asile -.3082
Kinder-Elton -.0555
Roanoke -.2765
Abbeville 1.1946

Mill 13 485.53 9.13 .0001
Argca .2266
Blue Ribbon .3459
Broussard .0907
Ed Duhe -.4547
Dore 1.1915
Eagle -.1060
Estherwood .0572
Farmers .0516
Kaplan 1.1565
Mermentau -.2978
M iss iss ipp i -.4856
P & S .2966
Republic -.1987
Rivlana .4463

Month 6 2468.34 100.57 .0001
August -1.8651
September -1.2471
October -.6302
November .4406
December -.5231
January 1.3359
February 2.4894

Error 2897 11850.97
C orrected  T ota l 2930 96121.42

R-Squared 87.67%
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A f te r  the  v a r i a t i o n  In  p r i c e s  was accounted  fo r  by th e  v a r i a b le s  

In  th e  model, the  v a r i e t y  V is ta  e x h ib i te d  th e  h ig h e s t  l e a s t  squares  

mean (1 .2227) w h ile  th e  v a r i e t y  G u lfro se  had th e  low est l e a s t  sq ua res  

mean ( -2 .0 2 6 5 ) .  The E lto n  lo c a t io n  had th e  low est l e a s t  sq u a res  mean 

( - .7 2 2 6 )  w h ile  th e  A b b ev il le  l o c a t io n  had th e  h ig h e s t  l e a s t  squares  

mean (1 .1 9 4 6 ) .  The Dore r i c e  m i l l  had th e  h ig h e s t  l e a s t  squ ares  mean 

(1 .1915) w h ile  th e  Kaplan r i c e  m i l l  had th e  low est l e a s t  sq uares  mean 

( -1 .1 5 6 5 ) .

The se a so n a l  a n a ly s i s  showed t h a t  the  month of February  had the  

h ig h e s t  p r i c e s ,  on th e  av e rag e ,  w h ile  th e  month o f  August had th e  low est 

on es . The se a so n a l  indexes computed from t h i s  model a re  shown In  t a b l e  

33.

The c o e f f i c i e n t  o f  d e te rm in a t io n  f o r  t h i s  model, 8767, was s i g n i f i 

c an t  a t  the  .0001 l e v e l  o f p r o b a b i l i t y ;  th u s ,  87.67 p e rc e n t  o f  the  v a r i 

a t i o n  In  p r i c e s  o f rough r i c e  p e r  b a r r e l  was accounted  f o r  by the  

con tinuous and d i s c r e t e  v a r i a b le  in c lu d ed  In  th e  model.

Model B

Table  32 c o n ta in s  th e  a n a ly s i s  o f v a r ia n c e ,  l e a s t  squares  means, 

r e g r e s s io n  c o e f f i c i e n t s  and s t a t i s t i c s  o f  f i t  fo r  medium g r a i n ,  model 8 . 

The v a r i a b le s  t h a t  e x e r te d  a  s i g n i f i c a n t  e f f e c t  on p r i c e  b e fo re  th e  I n 

t ro d u c t io n  o f  th e  v a r i a b le s  acco u n tin g  fo r  d i f f e r e n c e s  in  p r i c e s  due to  

l o c a t io n ,  m i l l  and month, kep t t h e i r  expected  s ig n s  and s ig n i f ic a n c e  

l e v e l s  as developed in  C hapter IV. A l l  v a r i a b l e s ,  th e  l i n e a r  and quad

r a t i c  e f f e c t  o f  th e  head r i c e  y i e l d  and t re n d  v a r i a b l e ,  p lus  th e  v a r i a b le s  

red  r i c e  and " o t h e r s , "  were s i g n i f i c a n t  a t  th e  .0001 l e v e l  o f  p r o b a b i l i t y .
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Table 32. Analysis of Variance, Lewt Square* Mean*, Regression Coefficient*,and Statistic* of Fit for Model I, Medius Grain Rice, Louisiana,1968-69 to 1973-74.

R e g re s s io n
D eg rees  Su b  o f  C o e f f i c i e n t s  S ig n i f i c a n c e

S o u rce  o f  S q u a re s  an d  l e a s t  F -V a lu e s  L ev e l
Freedom  S q u are*  Means

R e g re s s io n 36 84773 .52
I n t e r c e p t 6 .6 3 1 2
Head R ice 1 168 .5 0 .1286 4 2 .9 7 .0001
Head R ice  Sq. 1 8 0 .9 6 -.0 0 0 5 2 0 .6 5 .0001
Red R ice 1 295 .62 -.2 4 8 8 7 5 .3 9 .0001
O th e rs 1 14 8 .3 7 - .3 2 6 6 3 7 .8 4 .0001
T rend 1 69 5 4 .9 4 -5 .0 9 2 7 1 7 7 3 .6 9 .0001
T rend  S q u are 1 15252.01 1 .0 7 5 5 3 8 8 9 .6 5 .0001
V a r ie ty 3 2 9 1 .6 9 2 4 .8 0 .0001

S a tu rn .3875
Mato .5209
G u lf ro s e -2 .1 2 7 9
V is ta 1 .3095

L o c a tio n 8 344 .8 2 1 0 .9 9 .0001
Crow ley - .3 2 2 5
E lto n - .6 8 6 0
F en to n .4206
Iowa .1017
W elsh - .0 4 4 9
R e s i le - .1 9 5 3
K in d e r -E lto n - .0 3 7 7
Roanoke - .3 7 2 4
A b b e v il le 1 .1365

Mi 11 13 4 5 4 .4 0 8 .9 1 .0001
A rgca .3081
Blue Ribbon .4043
B ro u asa rd .0137
Ed Duhe - .4 7 4 5
Do re 1 .0965
E ag le - .1 6 4 6
E stherw ood .1141
F an n e rs .0556
K aplan -1 .1 0 5 5
M erm entau - .2 3 8 5
M is s i s s ip p i - .4 3 9 1
F fit S .2411
K ep u b lic - .1 9 3 6
R lv ia n a .3824

Month 6 2 1 0 6 .7 0 8 9 .5 4 .0001
A ugust -1 .8 2 3 8
Sep tem ber -1 .1 0 6 2
O ctobe r - .5 5 9 0
November .4060
December - .5 0 1 9
J a n u a ry 1 .2403
i 'e b ru a ry 2 .3 4 4 6

E r r o r 2894 11347 .90
C o r re c te d  T o ta l 2930 96121 .42

R -S quared 88.197,
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With r e s p e c t  to  the d i s c r e t e  o r  c l a s s i f i c a t i o n  v a r i a b le s  v a r i e t y ,  

lo c a t i o n s ,  m i l l  and month, they a re  a l s o  s i g n i f i c a n t  a t  the  .0001 l e v e l  

o f  p r o b a b i l i t y .  The v a r i e ty  V is t a ,  the  A b b e v il le  l o c a t i o n  and the Dore 

m i l l  e x h ib i te d  the  h ig h e s t  l e a s t  sq u a res  means, which were equal to 

1.3095, 1.1365 and 1 .0965, r e s p e c t iv e ly .  On the  o t h e r  hand , the low est 

l e a s t  sq u a res  means corresponded  to  the  v a r i e ty  G u lf ro se ,  the E lton  

lo c a t io n ,  and the  Kaplan r i c e  m i l l ,  and were equa l to  -2 .1279 , - .6860  

and -1 .1 055 , r e s p e c t iv e ly .

H ere, and as  w ith  model A, the  month o f  August had the  lowest 

p r i c e s  , on the a v e rag e ,  and the month o f  February  the h i g h e s t .  Seasonal 

Indexes fo r  each month were computed from th ese  m odels. The se a so n a l  

indexes o b ta in ed  from t h i s  model as  w e l l  as  those  o b ta in e d  from model 

A appear in  t a b le  33.

This model had a  c o e f f i c i e n t  o f  d e te rm in a t io n  equa l to  .8819, which 

was s i g n i f i c a n t  a t  the  .0001 p r o b a b i l i t y  l e v e l .  This v a lu e  means t h a t  

86.19% o f  the v a r i a t i o n  in  p r ic e s  I s  e x p la in e d  by th e  v a r i a b le s  inc luded  

in  the model.

S easonal A n a ly s is

Table 33 shows the  se a so n a l  indexes f o r  the  month o f  August through 

F eb ru ary , computed from the  a d ju s te d  means o b ta in ed  from models A and B. 

From t h i s  t a b l e ,  i t  can be no ted  t h a t  the  se aso n a l  indexes e x h ib i te d  

the  same p a t t e r n  r e g a r d le s s  o f the  model used in  t h e i r  d e te rm in a t io n .
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Table 33: Seasonal Indexes O btained Using Models A and B, Medium G rain
R ice , L o u is ia n a ,  1968-69 to  1973-74,

Month Model A Model B

August 83.34 83.61
September 88.88 90.06
October 94.38 94.98
Novembe r 103.93 103.65
December 95 .34 95.49
January 111.91 111.15
February 122.18 121.08

The low est s e a so n a l  index was found fo r  the  month o f August; i t  

was equa l to  83 .34  and 83.61 f o r  models A and B, r e s p e c t iv e ly .  In  

c o n t r a s t ,  the h ig h e s t  seaso n a l  index  was e x h ib i te d  by the  l a s t  month o f 

the  season  which was F eb ruary ;  th ese  se a so n a l  indexes were equal to  

122.18 and 121.08 f o r  the  two m odels, r e s p e c t iv e ly .

A c lo s e r  exam ina tion  o f  t a b le  33 r e v e a ls  t h a t  the  se a so n a l  Indexes 

o b ta in e d  from both  models s t e a d i l y  in c re a se d  from August to  November, 

then d e c l in e d  in  December, and f i n a l l y  In c reased  ag a in  du ring  January  

and F ebruary .

Long G rain

Model A

Table 34 c o n ta in s  the a n a l y s i s  o f  v a r ia n c e ,  l e a s t  squares  means, 

re g re s s io n  c o e f f i c i e n t s  and s t a t i s t i c s  o f  f i t  f o r  model A f o r  long 

g r a in  r i c e .

The con tinuous v a r i a b le s  head r i c e  y i e l d  in  i t s  l i n e a r  and q u a d ra t ic  

form, the L o u is ia n a  G rain  Exchange grade in  i t s  q u a d ra t ic  form and the  

l i n e a r  and q u a d ra t ic  e f f e c t s  o f th e  t ren d  v a r i a b le  were found to  be
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lable J4. Analysis of Variance, Least Squares Means, Regression Coefficients,
and Statistics of Fit for Model A, Long Grain Rice, Louisiana,1968-69 to 1973-74.

R e g re s s io n

S ource
D egrees

o f
Freedom

Sum o f  
S q u a re s

C o e f f i c i e n t s  
and  L e a a t 
S q u a re s  Means

F -V alu es
S ig n i f i c t  

Leve

R e g re s s io n 49 4 3 8 7 3 .2 4
I n t e r c e p t 1 2 .5253
Head R ice 1 13 6 .5 8 .2291 3 1 .3 1 .0001
Head R ice Sq. 1 6 5 .3 3 - .0 0 1 0 1 4 .9 8 .0001
G rade Sq. 1 116 .43 - .0 3 2 1 2 6 .6 9 .0001
Trend 1 4 8 2 1 .0 6 -5 .8 2 9 5 1105 .16 .0001
Trend S q . I 9 8 2 3 .7 6 1 .1567 2 2 5 1 .9 6 .0001
V a rie ty 6 157 .98 6 .0 4 .0001

R e lle  P a tn a .1155
b lu e  B e lle .4568
b lu e  Bonnet .3613
S ta r  Bonnet - . 1699
Hawn -.6521
Toro -1 .0 2 3 0
L a b e lle .9114

Lo c a t io n 9 9 8 .7 3 2 .5 1 .0076
Crow ley -.1 8 4 8
E lto n - .2 8 5 8
F en to n .0407
Iowa - .1 6 8 8
W elsh .0068
Baa l i e .0269
K in d e r -E lto n - .5 7 9 6
Matsou .6736
Roanoke - .0 7 3 4
A b b ev l1le .5444

M ill 13 3 7 9 .4 8 6 .6 9 0001
A rgca - .0 6 8 7
Blue Ribbon .3323
H ro u ssa rd .1556
Ed Duhe .0687
Dore - .8 7 9 3
Eagle 1 .2942
i s  therw ood - .2 4 0 9
Farm ers - .8 5 7 7
K aplan - .5 3 2 6
M ermentau - .5 8 9 0
M is s is s ip p i - .4 5 7 8
P 6 S 9141
k c p u b ltc .0707
R iv lan a .8104

Month 7 1207 .56 39 .55 .0001
u ly -1 .6 0 7 8

A ugust -1 .1 7 4 7
Keptem ber - .8 8 2 1
O cto b er .3552
Noveabe r .6589
I'ecem brr . 1952
tanwflrv 1 .4798
1 <iirn.i i v .9755

K rn n u»;’4 7OH4 . 39
................ ....  i - t l  1 t tH ,1 1 n . / t r><i‘E .7.it3

it - . m■•■■I H i t .  H E



92

s i g n i f i c a n t  a t  the .0001 l e v e l  o f  p r o b a b i l i t y .  In  o th e r  words, when 

the d i s c r e t e  v a r i a b le s  lo c a t io n ,  m i l l  and month were added to  Model A, 

as  developed in  c h a p te r  IV, a l l  v a r ia b le s  in  the model kep t t h e i r  expected  

s ig n s  and the  minimum re q u ire d  s ig n i f ic a n c e  l e v e l s .

The v a r i e ty  L a b e l le ,  the  Mamou lo c a t io n s  and the  Eagle r i c e  m il l  

e x h ib i te d  the h ig h e s t  l e a s t  squares  means, which were equa l to  .6916, 

.6618 and 1.3630, r e s p e c t iv e ly ;  w hile  th e  v a r i e ty  Toro, the K inder-  

E lton  lo c a t io n  and the Dore r i c e  m i l l  had the  low est means, equal to 

- .7 3 6 7 , - .5261 and - .7 3 8 9 , r e s p e c t iv e ly .

With r e s p e c t  to  the l e a s t  squ ares  means fo r  the d i f f e r e n t  months 

o f the y e a r ,  i t  can be noted t h a t  J u ly  had the low est w hile  Jan u ary  

had the  h ig h e s t .  The se aso n a l  indexes computed from t h i s  model a re  

shown in  t a b l e  36.

The c o e f f i c i e n t  o f  d e te rm in a t io n  fo r  t h i s  model was s i g n i f i c a n t  a t  

the .0001 l e v e l  o f p r o b a b i l i t y  and waB equal to  .8610, in d ic a t in g  t h a t  

86.10 p e rc en t  o f the v a r i a t i o n  in  p r i c e s  o f  rough r i c e  per  b a r r e l  was 

accounted  fo r  by the  con tinuous and d i s c r e t e  independent v a r i a b le s  

Inc luded  in  the model.

Model B

Table 35 p re s e n ts  the  a n a ly s i s  o f  v a r ia n c e ,  l e a s t  square  means, 

r e g re s s io n  c o e f f i c i e n t  and s t a t i s t i c s  o f f i t  f o r  model B, long g ra in .

The con tinuous v a r i a b le s  head r i c e  y i e ld  in  i t s  l i n e a r  and q u a d ra t ic  

form, the grade f a c to r  red  r i c e ,  and the l i n e a r  and q u a d ra t ic  e f f e c t s  

o f  the  tren d  v a r i a b le  were found to  be s i g n i f i c a n t  a t  the  .0001 l e v e l  

o f p r o b a b i l i t y .  The c l a s s i f i c a t i o n  v a r i a b le s  acco u n tin g  fo r  d i f f e r e n c e s  

in  p r ic e  due to  d i f f e r e n t  v a r i e t i e s  and lo c a t io n s  were s i g n i f i c a n t  a t  the
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Table 35. Analysis of Variance, Leaat Square* Means, Ragrealion Coefficients,
and Statistics of Fit for Model B, Long Grain Rice, Louisiana,
1968-69 to 1973-74.

R e g re s s io n
S o u rce D eg rees Stas o f C o e f f i c i e n t s F -V a lu e s S i g n i f i 

o f S q u ares and  L e a s t can ce
Freedom S q u a re s  Means L evel

R e g re s s io n 40 44 2 5 4 .4 7
I n t e r c e p t 2 .3 0 2 0
Head R ice 1 166 .91 .2534 4 0 .4 4 .0001
Head R ice  Sq. 1 9 5 .4 2 -.0 0 1 2 2 3 .1 2 .0001
Red R ice 1 4 9 7 .6 6 -.4 2 0 6 120.57 .0001
Trend 1 4 3 4 1 .0 3 -5 .5 8 4 5 1051.72 .0001
T rend  Sq. 1 92 0 6 .0 9 1.1281 2 2 3 0 .3 9 .0001
V a r ie ty 6 121 .73 4 .9 2 .0002

B e lle  P a tn a - .0 2 5 3
Blue B e lle .3802
Blue Bonnet .4650
S ta r  Bonnet - .1 1 2 0
Dawn - .6 6 2 8
Toro - .7 3 6 7
Labe l i e .6916

L o c a tio n 9 8 8 .0 3 2 .3 7 .0117
Crow ley - .1 1 4 2
E lto n - .3 1 6 7
F en ton -.0 6 0 7
Iowa - .2 5 3 7
Welsh .0127
B a s lle .1046
K in d e r -E lto n -.5 2 6 1
Manou .6618
Roanoke - .0 7 2 5
A b b e v il le .5646

H i l l 13 3 43 .0 7 6 .3 9 .0001
A rgca - .0 4 0 6
Blue Ribbon .4119
B rg u ssa rd .0412
Ed Dube .0787
Do re - .7 3 8 9
E ag le 1 .3 6 3 0
Eetherw ood -.2 5 7 5
F an n e rs - .7 8 3 6
K aplan - .6 1 5 2
M ermentau - .8 8 4 1
M is s i s s ip p i - .3 2 5 9
P & S .9399
R ep u b lic .0480
R lv ian a .8511

Month 7 1134 .04 3 9 .2 5 .0001
Ju ly -1 .7 7 4 0
A ugust -1 .1 1 2 9
Septem ber - .7 2 9 9
O c to b e r .4488
November .7040
December .1236
.1 an u a ry 1 .3 9 4 7
F e b ru a ry .9450

E r r o r 1624 6 7 0 3 .1 7
C o r re c te d  T o ta l 1664 50957 .63

R -S quared 86 . 85*
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.0002 and .0017 l e v e ls  o f p r o b a b i l i t y ,  r e s p e c t iv e ly .  The o th e r  two 

c l a s s i f i c a t i o n  v a r i a b le s  m i l l  and month were s t a t i s t i c a l l y  s i g n i f i c a n t  

a t  the  .0001 l e v e l .  In o th e r  words, when the  d i s c r e t e  v a r ia b le s  

l o c a t io n ,  m i l l  and month were added to  model B, as  developed p re v io u s ly  

in  c h a p te r  IV, a l l  v a r i a b le s  in  the model k e p t  t h e i r  s ig n s  and s i g n i f i 

cance l e v e ls  and the added v a r i a b le s  were a l s o  s i g n i f i c a n t  a t  the  

d e s i r e d  l e v e l s .

Here, and as in  model A f o r  long g r a in ,  the  v a r i e ty  L a b e l le ,  the 

Mamou lo c a t io n  and the Eagle r i c e  m i l l  e x h ib i te d  the h ig h e s t  l e a s t  

squ ares  means, which were eq u a l to  .6916, .6618 and 1 .3630, r e s p e c t iv e ly ,  

w hile  the  v a r i e ty  Toro, the K ln d e r-E lto n  lo c a t io n  and the  Mermentau r i c e  

m i l l  had the lowest on es , and were equal to  - .73 67 , -.5261 and .8841, 

r e s p e c t i v e l y .

With r e s p e c t  to  the  l e a s t  sq uares  means f o r  the  d i f f e r e n t  months 

o f  the  y e a r ,  Ju ly  had th e  low est p r i c e s ,  w h ile  th e  month o f  January  

had th e  h i g h e s t .  The se aso n a l  Indexes computed from t h i s  model a re  

p re se n te d  In  t a b l e  36.

The c o e f f i c i e n t  o f d e te rm in a t io n  f o r  t h i s  model was s i g n i f i c a n t  

a t  the .0001 le v e l  o f p r o b a b i l i t y  and was eq u a l to  .8685. This means 

t h a t  86.85 p e rc e n t  o f  the v a r i a t i o n  in  p r ic e s  o f rough r i c e  per b a r r e l  

was accounted  fo r  by the con tinuous and d i s c r e t e  v a r i a b le s  Included in  

the model.

Seasonal A na ly s is

Table 36 c o n ta in s  the  se a so n a l  indexes fo r  the  months o f  J u ly  

through F eb ru ary , computed from the a d ju s te d  means o b ta in e d  w ith  models 

A and B.
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The low est p r ic e s  o ccu rred  d u rin g  th e  month o f J u ly ;  th e  se a so n a l 

Indexes fo r  t h i s  month were e q u a l to  84 .86  and 63 .30  fo r  m odels .* and 

Bf r e s p e c t iv e ly .  On th e  o th e r  hand , th e  h ig h e s t  se a so n a l indexes 

o ccu rred  d u rin g  the month o f Jan u ary  and were equal to  113.94 and 113,13 

fo r  the  two m odels, r e s p e c t iv e ly .

Table 36: Seasonal Indexes O btained  Using Models A and B, Long G rain
R ice , L o u is ia n a , 1968-69 to  1973-74.

Month Model A Mode1 B

J u ly 84.86 83 .30
August 88 .94 89.53
Septasiber 91.69 93.13
O ctober 103.35 104.21
November 106.21 106.63
December 101.84 101.19
Jan u ary 113.94 113.13
February 109.19 108.89

P r ic e s  showed a s te a d y  in c re a s e  from J u ly  to  November, then  they 

were somewhat lower d u rin g  December, reached a h ig h e s t  du rin g  Jan u ary  

and decreased  a l i t t l e  d u rin g  F eb ru a ry . The h ig h e s t  p r ic e s  were 13.94 

and 13.13 index  p o in ts  above t h e i r  av erag e  d u rin g  the  month o f  Ja n u a ry , 

f o r  indexes computed from models A and B, r e s p e c t iv e ly .

Synopsis

In  t h i s  s e c t io n  a  summary o f th e  above f in d in g s  and a com parison 

o f  the  r e s u l t s  o b ta in e d  from both  models and fo r  medium and long g ra in  

v a r i e t i e s  i s  p re se n te d .

The s t a t i s t i c a l  models developed in  t h i s  c h a p te r  were based  on the  

m odels developed in  c h a p te r  IV. V a ria b le s  acc o u n tin g  fo r  d i f f e r e n c e s
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in  p r ic e s  due to  lo c a t io n s , m il l s  and months o f  the season  were added 

to  those  m odels. The v a r ia b le  lo c a t io n  was re p re s e n te d  by th e  r ic e  

grow ers a s s o c ia t io n s  a t  d i f f e r e n t  s i t e s  as e x p la in e d  e a r l i e r ;  th ese  

a s s o c ia t io n s  a re  the  l in k  betw een the  s e l l e r  and buyer o f  rough r i c e  

through the  L o u is ian a  G rain  Exchange. The v a r ia b le  m il l  re p re se n te d  

th e  p r ic e  d i f f e r e n t i a l s  a t  d i f f e r e n t  com nercla l r i c e  m i l l s .  A t o t a l  o f  

14 m il ls  were c o n s id e re d  in  th e  a n a ly s i s .

The v a r ia b le  acc o u n tin g  fo r  se a so n a l v a r ia t io n s  was c re a te d  by 

d iv id in g  the  d a ta  a cco rd in g  to  d a te  o f t r a n s a c t io n  d u rin g  each month 

o f th e  seaso n . D ata were reco rd ed  from A ugust to  F ebruary  fo r  medium 

g ra in  and from J u ly  to F ebruary  fo r  long g ra in  v a r i e t i e s .

When th e se  th re e  v a r ia b le s  were added to th e  models o b ta in e d  In 

c h a p te r  IV, the  s ig n s  o f  th e  re g re s s io n  c o e f f i c i e n t s  and the s ig n if ic a n c e  

le v e ls  o f th e  v a r ia b le s  in  th e  model d id  n o t v a ry ; a l s o ,  th e  added 

v a r ia b le s  were s i g n i f i c a n t  a t  th e  re q u ire d  le v e ls .  This means th a t  the  

hypo theses s t a t i n g  th a t  the  mean p r ic e s  p e r b a r r e l  o f  rough r i c e  were 

equal among m i l l s ,  lo c a tio n s  and months were r e je c te d .

The p r ic e  d i f f e r e n t i a l s  found w ith  e i t h e r  o f th e  m odels, A o r  B, 

w ith in  medium and long g ra in  v a r i e t i e s  were a lm ost the  same.

The se a so n a l p a t te r n  computed fo r  medium and long g ra in  v a r i e t i e s  

u s in g  models A and B was v e ry  s im i la r .  P r ic e s  were low a t  the  beg in n in g  

o f the  season  and h igh  a t  th e  end o f i t .  An e x c e p tio n  to  t h i s  was, fo r  

medium and long g ra in  v a r i e t i e s  and f o r  models A and B, the  p r ic e  index 

fo r  th e  month o f December which was somewhat lower than  the  indexes o f 

the p reced ing  month. The p r ic e s  fo r  th e  medium g ra in  v a r i e t i e s  were 

a t  t h e i r  h ig h e s t  d u rin g  the  month o f F eb ru a ry , w h ile  th e  p r ic e s  fo r  the  

long g ra in  v a r i e t i e s  were a t  t h e i r  h ig h e s t  d u rin g  Ja n u a ry .



CHAPTER VI

SUMMARY AND CONCLUSIONS 

Stannary

A m arket im p e rfe c tio n  found in  rough r i c e  m arke ting  in  L o u is ia n a  

i s  la c k  o f  a s in g le  s ta n d a rd  o f q u a l i ty  accep ted  and used by a l l  buyers 

and s e l l e r s  in  th e  m ark e t. R ice  p roducers  a re  n o t aware o f  th e  s i g n i 

f ic a n c e  and e x te n t  to  which q u a l i ty  and n o n -q u a li ty  f a c to r s  a f f e c t  th e  

p r ic e  o f rough r i c e .

The lack  o f u n ifo rm ity  in  s ta n d a rd  o f q u a l i ty  and la c k  o f  knowledge 

o f  the  e f f e c t  o f n o n -q u a li ty  f a c to r s  on p r ic e  has been re s p o n s ib le  fo r  

im p e rfe c tio n s  in  th e  m arket w here: (1 ) p ro d u c e rs , r e lu c ta n t  to  pool

t h e i r  r i c e  on a  q u a l i ty  b a s is  b e fo re  s a l e ,  p e r s i s t  in  m a in ta in in g  owner 

i d e n t i t y  o f  l o t s  o f fe re d  fo r  s a l e ,  even though i t  has been shown th a t  

th ey  could  m arket t h e i r  r i c e  more e f f i c i e n t l y  i f  th e y  pooled in d iv id u a l  

l o t s  on an eq u a l q u a l i ty  b a s i s ;  (2) in d iv id u a l  l o t s  a re  in sp e c te d  by 

each  p ro sp e c tiv e  p u rch a se r -  which i s  tim e consum ing, i n e f f i c i e n t  and 

c o s t ly ;  and (3 ) p ro d u cers  do n o t have f u l l  co n fid en ce  in  th e  a b i l i t y  o f 

th e  system  o f q u a l i ty  d e te rm in a tio n  and d e s c r ip t io n  to  r e l a t e  q u a l i ty  

to  p r ic e  w ith  a deg ree  o f accu racy  a c c e p ta b le  to  them.

The main purpose o f t h i s  s tu d y  was to  examine th e  r e la t io n s h ip s  

and m easure th e  e f f e c t  o f  q u a l i ty  and n o n -q u a li ty  f a c to r s  on p r ic e s  o f

97
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rough r i c e  re c e iv e d  by L o u is ian a  p ro d u c e rs , w ith  th e  o b je c tiv e  o f  Id en 

t i f y i n g  p o te n t ia l  changes to  Improve th e  r i c e  m arke ting  system . The 

s p e c i f i c  o b je c tiv e s  o f t h i s  s tu d y  w ere:

1. To s e le c t  q u a l i ty  and n o n -q u a li ty  f a c to r s  which have 
a f fe c te d  th e  p r ic e  re c e iv e d  by p roducers fo r  medium 
and long g ra in  rough r i c e  In  L o u is ia n a .

2 . To m easure th e  in f lu e n c e  and dete rm ine  th e  s t a t i s t i c a l
s ig n i f ic a n c e  o f  f a c to r s  a f f e c t in g  grade and p r ic e  r e 
ce iv ed  by grow ers o f  rough r i c e ,  and to  analyze  w hether 
o r  n o t in f lu e n c e s  were th e  same fo r  medium and long 
g ra in  v a r i e t i e s  o f  r i c e  d u rin g  th e  p e rio d  under s tu d y .

3 . To de te rm ine  p r ic e  v a r ia t io n s  as r e l a te d  to  m arket lo c a 
t io n  and p ro d u c tio n  a re a .

4 . To ana lyze  th e  se a so n a l v a r ia t io n s  o f  p r ic e s  fo r  d i f f e r e n t  
c la s s e s  o f  rough r i c e ,  and to  compute se a so n a l indexes fo r  
th e  p e rio d  under c o n s id e ra tio n .

Q u a lity  o f r i c e  i s  determ ined  by th e  fo llo w in g  f a c to r s :  (1) grade

le v e l  de term ined  by th e  g rade f a c to r s  weed s e e d s , damage, red  r i c e ,  c h a lk ,

g e n e ra l appearance  and " o th e r s ,"  (2 ) m il l in g  y i e l d ,  and (3) type o f r i c e .

The L o u is ia n a  G rain  Exchange a t  Jen n in g s , L o u is ia n a  p rov ided  th e  

d a ta  used in  th e  a n a ly s i s .  T h is s e t  o f d a ta  c o n ta in ed  p r ic e s  p e r b a r r e l  

o f rough r i c e  which were g en e ra ted  by c o m p e titiv e  b id d in g  betw een m il le r s  

fo r  each l o t  o f fe re d  fo r  s a l e .  The d a ta  d e s c r ib in g  th e  q u a l i ty  o f  each 

sample were determ ined  by th e  L o u is ia n a  G rain  Exchange and re p re s e n ts  

i t s  e s tim a te  which c la im s to  see  q u a l i ty  " th rough  th e  eyes o f a m i l l e r . "

I t  was expected  th a t  t h i s  q u a l i ty  measurement would have been eq u al to  

the  average  q u a l i ty  le v e l  th a t  L o u is ia n a  m i l le r s  would have a ss ig n e d  to  a 

g iv en  sam ple. The d a ta  p rov ided  an e s tim a te  o f  th e  g rade  le v e l  t h a t  would 

have been a ss ig n ed  by th e  f e d e ra l  government f o r  each sample l o t .  T his 

In fo rm a tio n  was a v a i la b le  fo r  the  l a s t  fo u r seasons o f  th e  p e rio d  be ing  

s tu d ie d .
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The d a ta  a ls o  c o n ta in e d  in fo rm a tio n  about th e  fo llo w in g  v a r ia b le s :  

r i c e  v a r i e ty ,  head r i c e  y ie ld ,  t o t a l  r i c e  y i e ld ,  broken head r i c e ,  p ro 

d u c tio n  a re a ,  m ill buyer o r  r i c e ,  l o t  s iz e  and d a te  of t r a n s a c t io n s .

Data fo r  s ix  se a so n s , from 1968-69 to  1973-74, were o b ta in ed  from re c o rd s  

o f a l l  t r a n s a c t io n s  a t  th e  L o u is ia n a  G rain  Exchange. D uring th e se  s ix  

se a so n s , 3,706 l o t s  were s o ld . Of th e se  l o t s ,  2,081 corresponded  to  

long g ra in  v a r i e t i e s  and 3 ,624 to  medium g ra in  v a r i e t i e s .  These d a ta  

were d iv id e d  among seven long g ra in  v a r i e t i e s  and fo u r medium g ra in  v a r i 

e t i e s .  The medium g ra in  v a r i e t i e s  were S a tu rn , N ato, G u lfro se  and V is ta .  

The long g ra in  v a r i e t i e s  were B e lle  P a tn a , Blue B e lle ,  Blue B onnet, S ta r  

Bonnet, Toro, L ab e lle  and Dawn.

S e v e ra l s t a t i s t i c a l  p ro ced u res  were used  to  a t t a i n  th e  o b je c tiv e s  

o f  t h i s  s tu d y . C o n s tru c tio n  and a n a ly s is  o f ta b le s  showing means and 

p e rcen tag e  frequency  d i s t r ib u t io n s  fo r  th e  d i f f e r e n t  q u a l i ty  and non

q u a l i ty  v a r ia b le s  was used e x te n s iv e ly  to  a t t a i n  o b je c tiv e  1, which com

p r is e d  th e  s e l e c t io n  o f  q u a l i ty  and n o n -q u a li ty  f a c to r s  which l ik e ly  

a f f e c t  grade and p r ic e s  re c e iv e d  by rough r i c e  p ro d u c e rs . M u ltip le  r e 

g re s s io n  a n a ly s is  and th e  maximum R -squared  improvement v a r ia b le  s e le c 

t io n  tech n iq u e  were used to  de te rm ine  th e  s ig n i f ic a n c e  and m easure th e  

w eigh t o f  g rade f a c to r s  in  th e  assignm ent o f  g rade  le v e ls  to  l o t s  o f 

medium and long g ra in  r i c e  v a r i e t i e s .  The Independen t v a r ia b le s  were 

th e  g rade f a c to r s  red  r i c e ,  s e e d s , c h a lk , damage and " o th e r s ."  The 

grade f a c to r  g e n e ra l appearance  was dropped from th e  a n a ly s is  due to  i t s  

h igh  c o r r e l a t io n  w ith  th e  dependent v a r ia b le s  L o u is ian a  G rain  Exchange 

grade and government g rad e .
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The d e te rm in a tio n  and m easure o f q u a l i ty  and n o n -q u a li ty  f a c to r s  

s i g n i f i c a n t l y  a f f e c t in g  th e  p r ic e  o f rough r i c e  was a t t a in e d  u s in g  mul

t i p l e  re g re s s io n  a n a ly s is ,  one-way c l a s s i f i c a t i o n  a n a ly s is  o f v a ria n ce  

and th e  maximum R -squared improvement s t a t i s t i c a l  p ro c e d u re s . Two s t a 

t i s t i c a l  models based on d i f f e r e n t  independent v a r ia b le s  re p re s e n tin g  

th e  tim e and form components o f  p r ic e  were d eve loped . These two models 

a re  r e f e r r e d  to  as models A and B and a re  re p re se n te d  as fo llo w s:

Model A: P r ic e  ■ f (g ra d e ,  n o n -q u a li ty  f a c to r s )

Model B: P r ic e  * f (g ra d e  f a c to r s ,  n o n -q u a li ty  f a c to r s )

To analyze  and compare the  e f f e c t  o f  L o u is ia n a  G rain  Exchange grade 

and government grade on p r i c e ,  th e se  v a r ia b le s  were Inc luded  one a t  a 

tim e in  model A. T his d i s t i n c t io n  was made fo r  medium and long g ra in  

r i c e  v a r i e t i e s .  The model b u i ld in g  p ro cess  was d iv id e d  in to  th re e  s t e p s ,  

as fo l lo w s :

S tep  1: The maximum R -squared improvement v a r ia b le  s e le c t io n
tech n iq u e  was a p p lie d  to  th e  d a ta .  Models A and B were 
determ ined  u s in g  th e  s e t s  o f independen t v a r ia b le s  
m entioned above.

S tep  2: The l e a s t  sq u a res means, one-way c l a s s i f i c a t i o n  a n a ly s is
o f v a r ia n c e  s t a t i s t i c a l  model was used  to  s e l e c t  c l a s s i 
f i c a t i o n  v a r ia b le s  a f f e c t in g  s ig n i f i c a n t ly  the  p r ic e  o f  
rough r i c e .  The on ly  v a r ia b le  c o n s id e re d  in  t h i s  s te p  
was th a t  acco u n tin g  fo r  p o s s ib le  d if f e r e n c e s  in  p r ic e  
due to  r i c e  v a r i e ty ;  th e r e f o r e ,  models A and B do n o t 
app ly  fo r  t h i s  s t e p .

S tep  3: In  t h i s  s te p  to  models A and B as developed in  s te p  1,
v a r ia b le  r e p re s e n tin g  v a r ia t io n s  in  p r ic e  due to  r i c e  
v a r ie ty  was added i f  i t  was s i g n i f i c a n t  a t  th e  d e s ire d  
l e v e l .  The s ig n if ic a n c e  le v e ls  and th e  s ig n s  o f the  
r e g re s s io n  c o e f f i c i e n t s  o f th e  v a r ia b le s  in  th e  model 
were checked.
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To a t t a i n  th e  l a s t  two o b je c t iv e s  o f  t h i s  s tu d y  th e  v a r ia b le s  acco u n t

in g  fo r  v a r ia t io n s  in  p r ic e s  due to  m i l l s , p ro d u c tio n  a re a  and tim e o f 

th e  y e a r  when t r a n s a c t io n s  were made, were added to  th e  s t a t i s t i c a l  models 

p re v io u s ly  developed , I f  they  were s i g n i f i c a n t  a t  th e  re q u ire d  p r o b a b i l i ty  

lev e ls*

A fte r  a l l  p a ram eters  were c a lc u la te d  fo r  a p a r t i c u l a r  m odel, th e  

mean p r ic e s  a d ju s te d  fo r  each o f  th e  independen t v a r ia b le s  in  th e  model 

were computed fo r  each m onth. These a d ju s te d  means were e x p re ssed  as a 

p e rcen tag e  o f th e  o v e ra l l  a d ju s te d  mean p r i c e ,  and se a so n a l indexes fo r  

each month were computed.

The ta b u la r  a n a ly s is  p re se n te d  in  C hap ter I I I  showed th e  r e l a t i o n 

sh ip s  betw een th e  v a r ia b le s  in c lu d ed  in  t h i s  s tu d y . The a n a ly s is  was 

done s e p a ra te ly  fo r  medium and long g ra in  v a r i e t i e s ,  and th e  r e s u l t s  were 

s im i la r  in  v a rio u s  r e s p e c t s .

Most o f  th e  o b se rv a tio n s  fo r  medium and long g ra in  were r a te d  by th e  

L o u is ia n a  G rain  Exchange a t  le v e ls  2 th rough  5 , the  rem ain ing  grade  

le v e ls  b e in g  a b se n t o r  o c c u rr in g  in  le s s  th an  8 p e rc e n t o f  th e  l o t s  a t  

each o th e r  l e v e l .  T h is d i s t r i b u t i o n  was v e ry  s im ila r  fo r  each o f th e  s ix  

seasons b e in g  a n a ly ze d .

The d i s t r i b u t i o n  p a t te r n s  o f  g rade  f a c to r s  were ve ry  s im ila r  fo r  th e  

medium and long g ra in  v a r i e t i e s ,  th e  on ly  d i f f e r e n c e  o c c u rr in g  fo r  th e  

g rade  f a c to r  damage, w hich fo r  medium g ra in  was a t  le v e l  1 in  80.12 p e r 

c e n t o f th e  o b se rv a tio n s  and fo r  long g ra in  th e  o b se rv a tio n s  were d i s 

t r ib u te d  among le v e ls  1 th rough  4 .
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The v a r ia b le  r e p re s e n tin g  governm ent was a ls o  analyzed  and compared 

to  th e  L o u is ian a  G rain  Exchange g ra d e , though d a ta  fo r  governm ent g rade  

was n o t a v a i la b le  fo r  th e  f i r s t  two seasons o f th e  p e rio d  under s tu d y .

The r e s u l t s  o f t h i s  com parison showed th a t  th e  f e d e r a l  governm ent tends 

to  a s s ig n  b e t t e r  g rades to  th e  same l o t  o f  r i c e  th an  th e  g rade  a ss ig n ed  

a t  th e  L o u is ia n a  G rain  Exchange fo r  th e  medium as  w e ll  as th e  long g ra in  

v a r i e t i e s .  T his e x p la in s  why farm ers u se  o n ly  fe d e ra l  g rades to  o b ta in  

loans under th e  governm ent p r ic e  su p p o rt program .

Most f a c to r  le v e ls  a s s o c ia te d  w ith  a g iv en  L o u is ia n a  G ra in  Exchange 

g rade  le v e l  were equal to  o r  le s s  th an  th e  g rade  le v e ls  f o r  medium and 

long g ra in  r i c e  v a r i e t i e s .  E xcep tions to  t h i s  r u l e  o ccu rred  ( s e v e ra l  

g rade f a c to r s  b e in g  in v o lv e d ) , b u t in  a l l  c a se s  th e  grade f a c to r  re d  r i c e  

was th e  l im i t in g  one showing th e  h ig h e s t  p e rc en ta g e  o f  d isc re p a n c y . T his 

su g g e s ts  t h a t  th e  grade f a c to r  red  r i c e  I s  t r e a te d  d i f f e r e n t l y  in  th e  p ro 

c e ss  o f  g rade d e te rm in a tio n . I t  seems as i f  red  r i c e  i s  an  Im portan t f a c 

t o r  in  the  g rade  d e te rm in a tio n  p ro c e s s . Of a l l  th e  grade f a c to r s  used in  

g rade  d e te rm in a tio n  h ig h  le v e ls  o f re d  r i c e  a re  th e  l e a s t  d e s i r a b le  o f 

a l l  due to  i t s  c o s t ly  rem oval and problem s i t  m ight cause  d u rin g  th e  m i l l 

ing  p ro c e ss .

I t  was shown th a t  th e  grade f a c to r s  le v e l  used  by th e  L o u is ia n a  G rain  

Exchange in  th e  p ro cess  o f g rade  d e te rm in a tio n  were n o t used as t ru e  g rade  

s p e c i f i c a t io n s  o r  g rade to le r a n c e s .  T his i s  confirm ed  by th e  f a c t  th a t  

th e  v a r ia b le  g e n e ra l appearance  was p r a c t i c a l l y  synonymous w ith  th e  Loui

s ia n a  G ra in  Exchange g rade  and h ig h ly  c o r r e la te d  government g ra d e , which
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shows Che n a tu re  o f  Che b road  approach  used In  g rad in g  rough r i c e .  The 

In s p e c to r s ,  In  a s s ig n in g  a le v e l  o f  g e n e ra l appearance  to  a p a r t i c u l a r  

l o t ,  seemed to  have been In flu en c ed  by th e  le v e ls  th ey  had a ss ig n ed  to  

o th e r  g rade  f a c to r s .

For bo th  ty p es  o f r i c e ,  medium and long g r a in ,  a p o s i t iv e  r e l a t i o n 

s h ip  was found to  e x i s t  betw een g rade  and p r ic e ;  In  o th e r  w ords, h ig h e r  

p r ic e s  were pa id  fo r  h ig h e r  q u a l i ty  r i c e .  S im ila r  r e l a t io n s h ip s  were 

found betw een head r i c e  y ie ld  and p r i c e ,  head r i c e  y ie ld  and e i t h e r  

L o u is ian a  G rain  Exchange g rade  o r  f e d e r a l  governm ent g rad e .

With re s p e c t  to  th e  r e l a t io n s h ip  betw een l o t  s i z e  and p r i c e ,  i t  

was no ted  th a t  h ig h e r  l o t  s i z e  c a r r i e d  a h ig h e r  p r ic e  pe r b a r r e l  d u rin g  

th e  f i r s t  two seasons o f  th e  p e rio d  b e in g  c o n s id e re d  fo r  medium g ra in  

r i c e ,  and d u rin g  th e  f i r s t  and th i r d  seasons fo r  th e  long  g ra in  r i c e  

v a r i e t i e s .  However, t h i s  p a t te r n  was n o t w e ll d e fin e d  fo r  th e  rem ain

ing  o f  th e  p e rio d  fo r  any c la s s  o f r i c e .

The same r e l a t io n s h ip  was observed  to  be p re s e n t  fo r  bo th  medium 

and long g ra in  r i c e  v a r i e t i e s ,  as f a r  as se a so n a l v a r i a t io n  and o v e ra l l  

p r ic e  movements a re  concerned . I t  was n o ted  th a t  p r ic e s  were low er a t  

th e  beg inn ing  o f  th e  season  th an  a t  th e  end . P r ic e s  in c re a se d  over tim e 

d u rin g  any g iv en  se a so n . T his in c re a s e  was ex p ec ted  to  be la rg e  enough 

to  cover th e  c o s ts  o f  h o ld in g  r i c e  in  s to ra g e  d u rin g  th e  p e rio d  from h a r 

v e s t  to  d a te  o f  s a l e .

C hap ter IV p re se n te d  th e  r e s u l t s  o f th e  w eigh t o f  g rade  d e te rm in a 

t io n  and th e  s ig n i f ic a n c e  and m easure o f  f a c to r s  a f f e c t in g  p r ic e  o f rough

r i c e .
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S t a t i s t i c a l  models were developed  fo r  medium and long g ra in  r i c e  

v a r i e t i e s ,  u s in g  d i f f e r e n t  s e t s  o f  Independen t v a r i a b le s .  The f i r s t  

p a r t  o f  t h i s  a n a ly s is  used th e  L o u is ia n a  G rain  Exchange g rade  le v e l  

and th e  government g rade  as dependent v a r i a b le ,  and th e  g rade  f a c to r s  

se e d s , c h a lk , damage, " o th e r s "  and red  r i c e  as independen t v a r ia b le s .

R e su lts  o f  t h i s  a n a ly s is  in d ic a te d  th a t  th e  L o u is ian a  G ra in  Exchange 

and th e  f e d e ra l  government d id  n o t t r e a t  th e  le v e ls  of th e  v a r io u s  q u a l

i t y  c h a r a c t e r i s t i c s  as t r u e  grade f a c t o r s .  The grade f a c to r s  were 

w eigh ted  d i f f e r e n t l y  a t  bo th  i n s t i t u t i o n s  and th e s e  w eigh ts d i f f e r e d  fo r  

medium and long g ra in  v a r i e t i e s .  In  th e  model w ith  th e  L o u is ia n a  G rain  

Exchange g rade  as dependent v a r i a b le ,  fo r  the  medium g ra in  v a r i e t i e s ,  

th e  g rade  f a c to r  ch a lk  had th e  h ig h e s t  r e g re s s io n  c o e f f i c i e n t  ( .6 8 4 0 ) , 

w h ile  red  r i c e  had th e  low est ( .1 5 1 9 ) . For th e  model w ith  government 

g rade as dependent v a r ia b le ,  th e  g rade  f a c to r  damage had th e  h ig h e s t  r e 

g re s s io n  c o e f f i c i e n t  v a lu e  ( .5 9 9 1 ) , w h ile  seeds had the  low est ( .1 7 1 3 ) .

I t  i s  no ted  th a t  in  th e se  two m odels, th e  grade f a c to r  " o th e r s "  was n o t 

s ig n i f i c a n t  a t  th e  d e s ire d  le v e l  o f  p r o b a b i l i ty ,  and th e r e f o re  was n o t 

In c lu d e d . A ll  o th e r  g rade f a c to r s ,  red  r i c e ,  c h a lk , seeds and damage, 

were s ig n i f ic a n t  a t  th e  .0001 le v e l  o f  p r o b a b i l i ty  and had th e  expected  

s ig n s .

The s t a t i s t i c a l  models o b ta in e d  fo r  th e  long g ra in  v a r i e t i e s ,  u s in g  

th e  L o u is ian a  Grade Exchange and governm ent g rade a s  dependent v a r ia b le s ,  

showed a l l  f iv e  grade f a c to r s  used  in  g rade  d e te rm in a tio n  e x e r t in g  a 

h ig h ly  s ig n i f i c a n t  e f f e c t  on p r i c e .  In  b o th  models th e  g rade  f a c to r  

ch a lk  had th e  h ig h e s t  r e g re s s io n  c o e f f i c i e n t  v a lu e , eq u al to  .6644 and
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.4723, r e s p e c t iv e ly .  The R -squared  v a lu e s  fo r  th e s e  models were s ig n i 

f i c a n t  a t  th e  .0001 le v e l  o f  p r o b a b i l i ty ,  and In  a l l  c a se s  g r e a te r  th an  

.6 8 ; th a t  i s ,  th ey  ex p la in e d  a t  l e a s t  68 p e rc e n t o f th e  v a r i a t io n  in  

g rade le v e l .

S e v e ra l s t a t i s t i c a l  models were developed to  dete rm ine  the  s i g n i 

f ic a n c e  and m easure th e  q u a l i ty  and n o n -q u a li ty  f a c to r s  a f f e c t in g  p r ic e  

o f rough r i c e .  These models showed th a t  th e  v a r ia b le s  accoun ting  fo r  

v a r i a t io n  in  p r ic e s  due to  head r i c e  y ie ld  and p r ic e  tre n d  were p re s e n t  

in  every  one o f th e  m odels, had th e  expected  s ig n s ,  and were s ig n i f i c a n t  

a t  th e  re q u ire d  le v e ls  o f p r o b a b i l i ty .

The v a r ia b le s  r e p re s e n tin g  th e  L o u is ian a  G ra in  Exchange g rade  and 

th e  government g rade  d id  n o t a f f e c t  s i g n i f i c a n t ly  th e  p r ic e  o f medium 

g ra in  v a r i e t i e s .  Model A, as d e fin e d  e a r l i e r  fo r  th e  long g ra in  v a r i e 

t i e s ,  was th e  on ly  model which had th e  L o u is ian a  G ra in  Exchange grade  

v a r i a b le ,  in  i t s  q u a d ra t ic  form , a f f e c t in g  s ig n i f i c a n t ly  th e  p r ic e  o f  

rough r i c e .  The l in e a r  e f f e c t  o f  th e  governm ent g rade le v e l  v a r ia b le  

s i g n i f i c a n t l y  a f f e c te d  p r ic e  in  th e  model a p p lie d  to  the  l a s t  fo u r s e a 

so n s .

Of a l l  g rade f a c to r s  c o n s id e re d  In  th e  model b u i ld in g  p ro cess  th e  

on ly  f a c to r  a f f e c t in g  s ig n i f i c a n t ly  th e  p r ic e  o f  medium and long g ra in  

r i c e  was red  r i c e .  I t s  re g re s s io n  c o e f f i c i e n t  v a lu e s  were equal to  

- .2842  and - .4 2 7 8 , r e s p e c t iv e ly ,  in d ic a t in g  a d e c re a se  in  p r ic e  o f rough 

r i c e  per b a r r e l  as le v e l  o f  re d  r i c e  Increased*  The g rade  f a c to r  " o th e r s "  

was p re s e n t  in  th e  model f o r  medium g ra in  r i c e  o n ly . The r e g re s s io n  co 

e f f i c i e n t  fo r  t h i s  f a c to r  was eq ual to  - .7 4 7 3 , showing th a t  an In c re a se  

in  " o th e r s "  le v e l  causes p r ic e  to  d ec rea se  by $.7473 p e r  b a r r e l ,  keep ing  

a l l  o th e r  f a c to r s  c o n s ta n t .
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The c la s s  v a r ia b le  v a r i e ty  was h ig h ly  s ig n i f ic a n t  in  a l l  models 

fo r  medium and long g ra in  r i c e .  The h y p o th e s is  t h a t  d i f f e r e n t  p r ic e  

le v e ls  e x is te d  fo r  th e  d i f f e r e n t  v a r i e t i e s  was w e ll J u s t i f i e d ,

The l in e a r  and q u a d ra t ic  forms o f th e  tre n d  v a r ia b le  were p re s e n t  

in  a l l  m odels. The re g re s s io n  c o e f f i c i e n t s  fo r  th e s e  two v a r ia b le s  

in d ic a te d , in  each m odel, th e  upward tre n d  in  p r ic e s  d u rin g  re c e n t  

years*  I t  a ls o  in d ic a te d  th a t  th e  1969-70 season  had th e  low est p r ic e s  

o f th e  s ix  y e a r p e rio d  b e in g  a n a ly sed .

The v a r ia b le  r e p re s e n tin g  l o t  s iz e  was n o t p re s e n t  in  any o f  th e  

m odels. T his v a r ia b le  had been proven to  e x e r t  a s ig n i f ic a n t  e f f e c t  on 

p r ic e  o f  rough r i c e  p e r b a r r e l  in  p rev io u s s tu d ie s .  In  f a c t ,  when on ly  

the  f i r s t  two se a so n s , fo r  medium and long g r a in ,  were c o n s id e re d , th i s  

v a r ia b le  s ig n i f i c a n t ly  a f f e c te d  th e  p r ic e  o f  rough r i c e ;  how ever, i t  was 

n o t s ig n i f ic a n t  fo r  th e  l a s t  fo u r seasons o r fo r  a l l  s ix  seasons con

s id e re d  to g e th e r .

The c o e f f i c i e n t  o f  d e te rm in a tio n  was, in  a l l  c a s e s ,  g r e a te r  than  

.8 0 ; th a t  i s ,  each model ex p la in e d  more th an  80 p e rc e n t o f  the  v a r i a t io n  

In  p r ic e s  o f rough r i c e  d u rin g  th e  1968-69 to  1973-74 p e r io d .

In  C hapter V, v a r ia b le s  accoun ting  fo r  d if f e r e n c e s  in  p r ic e  due to  

lo c a t io n s ,  m il l s  and month o f  the  y e a r  were added to  th e  models developed 

in  C hapter IV. The v a r ia b le  lo c a tio n  was re p re se n te d  by th e  r i c e  growers 

a s s o c ia t io n s  a t  d i f f e r e n t  s i t e s .  These a s s o c ia t io n s  a re  th e  l in k  between 

s e l l e r  and buyer o f  rough r i c e  th rough  th e  L o u is ia n a  G rain  Exchange. The 

v a r ia b le  m il l  re p re se n te d  th e  p r ic e  d i f f e r e n t i a l s  a t  th e  s e v e ra l  r i c e  

m il ls  in c lu d ed  in  t h i s  s tu d y .
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The v a r ia b le  acco u n tin g  fo r  se a so n a l v a r ia t io n s  was c re a te d  by 

d iv id in g  the  d a ta  acco rd in g  to  d a te  o f t r a n s a c t io n  d u rin g  each month 

o f  th e  seaso n .

When th e se  v a r ia b le s  were added to  th e  m odels o b ta in ed  in  C hapter 

IV , th e  s ig n s  o f  th e  r e g re s s io n  c o e f f i c i e n t s  and th e  s ig n if ic a n c e  le v e ls  

o f  th e  v a r ia b le s  in  th e  model d id  n o t change; a l s o ,  th e  added v a r ia b le s  

were s ig n i f ic a n t  a t  th e  re q u ire d  l e v e ls .  T his means th a t  th e  hypo theses 

s t a t i n g  th a t  the  mean p r ic e s  p e r  b a r r e l  o f rough r i c e  were eq u al among 

lo c a t io n ,  m il ls  and months o f  th e  season  were r e j e c t e d .

The p r ic e  d i f f e r e n t i a l s  found w ith  bo th  o f the  m odels, A and B, 

w ith in  medium and long g ra in  v a r i e t i e s  were alm ost th e  same. The s e a 

so n a l p a t te rn s  computed fo r  medium and long g r a in  r i c e  u s in g  th e se  

models were s im i la r .  P r ic e s  were low a t  the  b eg in n in g  o f  the  season  

and h igh  a t  th e  end o f i t .

C onclusions

The s t a t i s t i c a l  a n a ly s is  made in  t h i s  s tu d y  showed th a t  p r ic in g  

and g rad in g  o f  rough r i c e  by th e  L o u is ia n a  G rain  Exchange d u rin g  th e  

1968-69 to  1973-74 se a so n s , fo r  medium and long g ra in  v a r i e t i e s ,  was 

c o n s is te n t  and S y s tem a tic . The expected  r e l a t i o n s  betw een some o f the  

v a r ia b le s  c o n s id e re d  were found to  e x i s t .

In  th e  p ro cess  o f g rade d e te rm in a tio n , th e  grade le v e l  a ss ig n ed  by 

th e  L o u is ia n a  G rain  Exchange fo llow ed  th e  ta b le  o f  maximum grade  f a c to r  

le v e ls  as g iven  by th e  U. S. D. A. more c lo s e ly  than  th e  grade le v e ls
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assig n ed  to  a p a r t i c u l a r  l o t  by th e  governm ent. H ere , g rad in g  r i c e  

a cco rd in g  to  le v e ls  o f g rade f a c to r s ,  i s  where improvement I s  needed. 

Most grade f a c to r s  a s s o c ia te d  w ith  a p a r t i c u l a r  L o u is ian a  G rain  Exchange 

grade were eq u al to  o r le s s  th an  th e  grade l e v e l .  E xcep tions o c cu rred  

fo r  s e v e ra l  grade f a c to r s ,  bu t in  a l l  c a se s  th e  l im i t in g  grade f a c to r  

was red  r i c e .  I t  was concluded th a t  th e  grade  f a c to r  red  r i c e  was 

t r e a te d  d i f f e r e n t l y  in  the  p ro cess  o f g rade  d e te rm in a tio n . High le v e ls  

o f red  r i c e  a re  le s s  d e s i r a b le  than  h igh  le v e ls  o f o th e r  g rade  f a c to r s ,  

due to  i t s  c o s t ly  rem oval and problem s th a t  i t  causes d u r in g  th e  m i l l 

in g  p ro c e s s .

The f a c to r  g e n e ra l appearance was th e  same as th e  g rade  g iv en  by 

th e  L o u is ian a  G ra in  Exchange and s im i la r  to  governm ent g ra d e ; i t  was n o t 

t r u ly  a grade f a c to r  o r used e f f e c t i v e l y  in  g rade  le v e l  d e te rm in a tio n . 

In s p e c to r s ,  in  a s s ig n in g  le v e l  o f  g e n e ra l appearance  to  a  p a r t i c u l a r  

lo t  seemed to  have been in f lu e n c e d  by th e  le v e ls  t h a t  th ey  had a ss ig n e d  

to  o th e r  grade f a c to r s .

The s t a t i s t i c a l  models developed in  t h i s  s tu d y  su g g est th a t  th e  

grade f a c to r s  a re  n o t e q u a lly  w eighted  in  th e  p ro cess  o f g rade  d e te rm in 

a t io n ,  and th e se  w eigh ts a re  d i f f e r e n t  fo r  medium and long g ra in  r i c e  

v a r i e t i e s .

The f a i l u r e  o f most g rade  f a c to r s  to  a f f e c t  s i g n i f i c a n t l y  p r ic e  of 

rough r i c e  in d ic a te s  th a t  th e  b a s ic  grade f a c to r  le v e l  s p e c i f i c a t io n s  

may need to  be designed  w ith , p e rh a p s , a  re d u c tio n  in  th e  number of 

l e v e ls .
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Head r i c e  y ie ld ,  the  annual tre n d  and r i c e  v a r i e ty  were th e  m ost 

Im portan t f a c t o r s  i n  th e  p r ic e  d e te rm in a tio n  p ro ce aa , grade and grade 

f a c to r s  b e in g  o f  l e s s e r  im portance . T his shows th a t  th e  p re s e n t  r i c e  

c l a s s i f i c a t i o n  system  does n o t ad eq u a te ly  r e f l e c t  th e  p r ic e  o f r i c e .

The v a r ia b le  acco u n tin g  fo r  d i f f e r e n c e s  in  p r ic e  due to  d i f f e r e n c e s  

in  l o t  s iz e  d id  n o t s ig n i f i c a n t ly  a f f e c t  th e  p r ic e  o f  medium o r long 

g ra in  rough r i c e ,  even though p rev io u s s tu d ie s  had shown th a t  r i c e  

p ro ducers cou ld  o b ta in  b e t t e r  p r ic e s  by p o o lin g  l o t s  o f r i c e  o f th e  

same q u a l i ty  c h a r a c t e r i s t i c s .

In  g e n e ra l ,  i t  can be concluded th a t  a v a i la b le  q u a l i ty  c o n s id e ra 

t io n s  a re  r e f l e c te d  in  th e  p r ic in g  system . The la c k  o f  m arke ting  e f f i 

c ien cy  th a t  a r i s e s  h e re  i s  th e  f a c t  t h a t  th o se  q u a l i ty  c h a r a c t e r i s t i c s  

which a re  o f param ount im portance in  th e  d e te rm in a tio n  o f q u a l i ty  a t  th e  

m i l l ,  which in s p e c t  q u a l i ty  "th rough  th e  eyes o f th e  m i l l e r , "  a re  n o t 

r e f l e c te d  in  th e  c l a s s i f i c a t i o n  system . T his leav es  th e  producer in  a 

p o s i t io n  o f p roducing  r i c e  on th e  b a s is  o f q u a l i ty  e v a lu a tio n s  which a re  

n o t in  accordance w ith  t h a t  o f  th e  m i l l s .

S ev e ra l m arke ting  im p lic a tio n s  have been no ted  th roughou t t h i s  s tu d y  

w ith  r e s p e c t  to  f a c to r s  which a re  i n f l u e n t i a l  in  th e  e s ta b lish m e n t o f 

p r i c e s .  Many m arke ting  b o ttle n e c k s  which p re s e n t ly  e x i s t  can be re so lv e d  

by b a s in g  th e  c l a s s i f i c a t i o n  o f  r i c e  on q u a l i ty  and n o n -q u a li ty  f a c to r s  

as d e s i r e d  by b u y e rs .

The v a r ia b le s  acc o u n tin g  fo r  d if f e r e n c e s  in  p r ic e  due to  m i l l ,  lo c a 

t io n  and month o f th e  season  a l l  a f f e c te d  s ig n i f i c a n t l y  th e  p r ic e  o f  r i c e .  

Even though t r a n s p o r ta t io n  c o s ts  were n o t in c lu d ed  in  t h i s  s tu d y , th e se
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p r ic e  d i f f e r e n t i a l s  can be e f f e c t iv e ly  used  by r i c e  p roducers to  m axi

m ize p r o f i t s .  Using th e  p r ic e  d i f f e r e n t i a l s  fo r  th e  d i f f e r e n t  c la s s  

v a r i a b le s , p roducers can  determ ine  what k in d  o f  r i c e  to  p ro d u ce , and 

where and when to  s e l l  i t  so  t h a t  p r o f i t s  a re  m axim ized. They can use 

se a so n a l Indexes in  t h e i r  p lan n in g  p ro cess  to  d e te rm in e  th e  b e s t  tim e o f 

th e  y e a r  to  s e l l  r i c e  and to  make p lan s  as f a r  as s to ra g e  i s  concerned .

In g e n e ra l ,  i t  i s  n o t advocated  th a t  th e  p re s e n t  r i c e  c l a s s i f i c a 

t io n  system  be abandoned. I t  i s  recommended th a t  th e  com plete c l a s s i 

f i c a t i o n  o f  r i c e  be reo rg a n ize d  in  r e l a t i o n  to  m i l l e r s  p re fe re n c e s . I t  

i s  recomnended t h a t ,  as techno logy  advancem ents occu r and a re  adopted by 

r i c e  m i l l e r s ,  th e  economic im portance o f each grade f a c to r  be re-exam ined 

w ith  th e  purpose o f making a p p ro p r ia te  changes in  g rade  s p e c i f i c a t io n s  so 

th a t  g rades can co n tin u e  to  id e n t i f y  d i f f e r e n c e s  in  q u a l i ty  and d i f f e r 

ences in  m arket v a lu e .
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Appendix Table 1. Mean Price per Barrel for Each Rice Production Area

Within Seasons, Medium Grain Rice, Louisiana, 1968-
69 to 1973-74

L o ca tio n
M arketing  Seasons

1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

Crowley 7 .71 7 .56 7.76 8 .23 9 .71 21.00
E lto n 7.67 7.87 8 .13 11.44 19.67
Fenton 7.68 7.59 7.89 8 .21 9 .52 22.64
Iowa 7.58 7 .64 7.69 7 .90 11.38 23.11
Welsh 7 .84 7.75 7 .99 8 .20 10.84 21.59
B a s ile 7 .60 7.60 8 .03 8,57 10.58 21.12
K inder & E lto n 7 .51 7.46 7.79 7 .96 9 .36 21.65
Roanoke 7 .30 7 .84 7.72 9 .56 20.00
V erm illio n 7.39 7.78 7.75 7.91 11.62 24.86
M isce llaneous 7 .49 8 .21 8 .54 11.14 23.69

Appendix T able 2 . Mean P r ic e  p e r  B a rre l  fo r  Each M ill 
Medium G rain  R ice , L o u is ia n a , 1968-

W ith in  S easons, 
69 to  1973-74

M arketing  Seasons
M ill 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

Argca 7 .68 7 .80 8 .04 7 .79 11.42 22.12
Blue Ribbon 7 .70 7.89 7.76 8 .3 0 20.64
B roussard 7 .90 8 .49 8 .55 12.56 24.14
Ed Duhe 7 .6 0 7 .68 7 .80 8 .25 10.66 20.03
Dore 7.91 7.93 8 .8 9 12.37 28.68
Eagle 7 .87 8 .17 8.21 9 .02 20.46
Estherwood 7.69 7.63 7.98 8 .26 9 .79 20.48
Farm ers 7 .48 7 .50 7.76 8 .1 4 10.32 21.87
Kaplan 7 .00 7.28 7 .67 10.33 20.57
Mermentau 7.68 8 .0 0 8 .5 4 10.47
M is s is s ip p i 7 .44 7.48 7 .84 8.02 9 .83 20.42
P & S 8 .13 8 .48 21.11
R epublic 7 .63 7.72 7 .90 8 .11
R lv iana 7.83 8 .08 11.14 22.57
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Appendix Table 3. Mean Price per Barrel for Each Rice Production Area

Within Seasons, Long Grain Rice, Louisiana, 1968*
69 to 1973-74

Area
M arketing Seasons

1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

Crowley 7 .94 7.95 7.99 8 .64 10.15 22.81
E lto n 8 .35 7.91 8 .8 0 8 .32 12.30 26.62
Fenton 8 .11 7.51 8 .20 8.62 9.51 21.92
Iowa 8 .06 7.55 8 .23 7.93 9.71 23.25
Welsh 8 .28 7.76 8 .24 8 .56 9 .66 21.83
B a s lle 8 .02 7.61 8 .4 0 8.75 11.23 23.87
K inder & E lto n 7.91 7.45 8.45 8 .37 10.19 22.35
Maroou 7.38 7.32 8.02 8.08 21.17
Roanoke 7.83 7.63 8.22 8.62 10.26 20.81
V e rm illio n 7.81 7.47 8.45 7.92 10.87 25.89
M isce llaneous 7.85 8 .43 8.61 10.38 23.87

T

Appendix T able 4 . Mean P r ic e  p e r  B a rre l fo r
Long G ra in  R ice , L o u is ian a

Each M ill 
, 1968-69

W ithin  
to  1973

S easons,
-74

M arketing  Seasons
M ill 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74

Argca 8 .23 7.61 8 .39 8 .42 9.47 21.84
Blue Ribbon 7.43 7.71 20.10
B roussard 8 .04 7.55 8.56 8 .48 11.23 23.91
Ed Duhe 8 .12 7.95 8.37 8.55 10.81 23.45
Dore 8 .66 8 .35 6.62 8 .93 11.98 21.96
Eagle 9 .33 9 .17 11.09 26.27
Estherwood 8 .22 7 .76 8.29 8.77 10.16 21.57
Fanners 7.48 6 .7 0 7 .53 7.22 10.19 17.87
Kaplan 7.43 6 .40 6 .92 8 .4 0 7.55
L ib e r ty 8 .75 9 .86 20.12
Mennentau 8 .17 7.32 8 .28 8 .36 9 .18 17.63
M is s is s ip p i 7 .63 7 .4 0 7 .80 8 .06 10.15 21.53
F A S 7.15 7 .30 8 .03 7.41 10.89 23.04
R epublic 8 .18 7.31 7.86 7.77
R iv iana 8 .17 7.85 8 .50 8.62 11.06 24.47
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Appendix T able 5 . A n a ly sis  o f V a rian ce , R eg ress io n  C o e f f ic ie n ts  and

S t a t i s t i c s  o f  F i t  fo r  Model A w ith  Government 
Grade as Independent V a r ia b le , Long G ra in  R ice , 
L o u is ia n a , 1968-69 to  1973-74

Source Degrees
o f

Freedom

Sum of 
Squares

R eg ress io n  
C o e f f ic ie n ts  

and L east 
Squares Means

t-V a lu es S i g n i f i 
cance
Level

R eg ress ion  
I n te r c e p t  
Head Rice 
Gov. Grade 
Trend 
Trend Sq.

E rro r
C o rrec ted  T o ta l 

R-Squared

4 51230.34

1 1064.19 
1 23.67 
1 7451.23 
1 11143.31 

1271 
1275

86.93%

40.5389
.0981

-.1 1 3 5
-22 .2618

2.9814

27.59
13.25

1.98
47.87

.0001

.0484

.0001

.0001

Appendix Table 6 . A n a ly sis  o f V a rian ce , R eg ress io n  C o e f f ic ie n ts ,  L east 
S quares Means and S t a t i s t i c s  o f  F i t  fo r  Model A w ith  
Government Grade as Independent V a r ia b le , Long G rain  
R ice , L o u is ia n a , 1970-71 to  1973-74

Source Degrees
o f

Freedom

Sum of 
Squares

R eg ress ion  
C o e f f ic ie n ts  t  

and L east 
Squares Means

-V alues S i g n i f i 
cance
L evel

R eg ress io n 10 51584.87
I n te r c e p t 42.5260
Head Rice 1 703.88 .0868 11.01 .0001
Gov. Grade 1 66.98 -.1989 3.39 .0007
Trend 1 7223.39 -22 .7637 35.25 .0001
Trend Sq. 1 10658.23 3.0518 42.83 .0001
V a r ie t ie s 6 354.23 3.18 .0001

B e lle  P a tna -.6352
Blue B e lle .1742
Blue Bonnet 1.2726
S ta r  Bonnet .3169
Dawn -.1 5 0 4
Toro -.0841
L a b e lie .8940

E rro r 1265 7351.52
C o rrec ted  T o ta l 1275 58936.08

R-Squared 87.53%
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