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Summary 

A methodology has been developed for identrfyrng relevant quality characteristics that 
determrne consumer preferences for sorghum The estrmatron results show that a complex 
mix of evident as well as cryptrc quality characters arelorntly affecting consumer preferences, 
as reflected in daily market prices Two data sets (a) from one market over 4 years and (b)  from 
four markets in I year were analyzed The estimated coefficients of relevant qualrties can be 
usedas weights forpredictrng an rndex of consumer preferences for sorghum (SPI) for which 
the relevant qual~ty characters are known It is shown how 25 new sorghum samples are being 
ranked by SPI based on the two data sets 

The rankings from both data sets are huhly correlated, mdrcating that for predictive 
purposes the SPI performs consrstently, regardless of whether it is derlved from time series 
data or from cross-sectional data 

The SPI is applicable for large-scde screening. although a few minor issues need to be 
resolved for increasing confidence and efficiency in rts applrcation 

A methodology to predlct consumer preferences 
of newly bred sorghum varletles on analysls of 
market prrces as a functron of relevant graln 
characterlstlcs IS the central objectlve of the ongo- 
Ing work at the Econom~cs Program, ICRISAT 
Durlng more than 5 years of research, a nurnber of 
Issues have been resolved and the usefulness of 
market prlces for derlvlng consumer preferences 
could be established The results permlt a rapld 
screening procedure of sorghum for consumer 
acceptance In lndla However, further Improve- 
ments In the methodology presented may be 
posslble Further work to extend thls methodology 
for other countries IS requlred 

Concept 

The methodology proposed IS based on the obser- 
vatlon, In lndlan wholesale markets, that on any 
market day the prlce for sorghum dlffers across 
different lots transacted and that these prlce d ~ f -  
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ferences are due to differences In quallty If ~t IS 

posslble to ldentlfy those character~stlcs whlch 
determine quallty In a glven country or region and 
to measure the contrlbutlon of these charac- 
terlstlcs In the determlnatlon of prlce, then 11 IS 

posslble to analyze any new varlety tor the same 
quallty characterlstlcs and to pred l~ t  ~ t s  market 
value lmpllclt In thls approach IS the assumptlon 
that prlce and Income elastlcltles of demand for 
quallty are constant across all Income groups 
taken together and over tlme, so that the In- 
ferences drawn from past observations will hold 
for the future Thls assumptlon may be debatable, 
but ~t can be shown that the prlce dlfferentratlon 
between good and poor quallty will continue even 
~f the proportion of good quallty has considerably 
Increased as long as total supply IS met by an 
equivalent demand for human consumptlon (von 
Oppen 1978b) Once supplles exceed that 
demand and sorghum IS used for other purposes, 
e g , as anlmal food, thlngs may perhaps change 
However, before thls stage can be achleved In 
most parts of the seml-arld troplcs (SAT) the 
production of sorghum has to Increase, whlch 
requlres the adoptlon of h lgh-y~eld~ng varletles for 
human consumptlon, and therefore requires 
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screening of improved varieties for consumer 
acceptance. 

Methodology 

A mult~ple regression equatlon was calculated to 
estlmate the relat~onsh~p between market price 
and varlous qual~ty character~stlcs The advantage 
of the mul t~ple regresslon equatlon 1s that 11 
enables the effect of several Independent factors 
to be estlrnated and In a complex system where 
several factors are expected to jointly affect the 
dependent var~able, thls approach IS approprldte 

The relat~onsh~p between consumer preferences 
and relevant qual~ty character~stlcs IS certa~nly 
such a complex system As we shall see later, even 
though the llnear correlat~on matrlx shows hardly 
any d~rect assoclatlon between var~ables, (Tables 
1 and 2). the mult~ple regresslon equatlon expla~ns 
64% of the varlatlon of the dependent var~able 

)Ihe methodology to arrlve at these estlrnates 
~nvolves varlous steps 

1. Collection of market samples. 
2. Laboratory analys~s for relevant qualities. 
3. Statistical analysis. 
4, Interpretation and verification of the results. 

While developing this methodology, most of the 
above steps were trled in several different ways to 

find the most eff~cient one t o  arrive at fellable 
results. The method described below 1s the result 
of about 5 years of continuous efforts in ref~ning 
the methodology (von Oppen 1976. 1978a, 
1978b). 

1. Sample Collection 

In Ind~a, market samples of sorghum are best 
collected from large urban wholesale markets. 
Smaller prlmary markets, where the arrivals from 
the particular region surrounding the market often 
show little variabil~ty In quallty, are less su~table for 
sample collection; also, at the other end of the 
market channel, retail traders were found to be a 
less reliable source for sorghum samples than 
wholesalers, e.g., the same origlnal lot from a 
wholesale market may be offered by different 
reta~lers at different prlces; furthermore, retailers 
often have only two different qualities to offer, 
w h ~ l e  In the case of wholesale traders they nor- 
mally have more than three different lots at a tlme. 
The fact that wholesalers are operating in the same 
market place not only facil~tates the col lect~on but 
~t also assures that the prices quoted on a particular 
market day are In fact comparable. 

On any market day normally about 15 to 20 
different lots are available. However, our ex- 
perlence shows that for the statlstlcal analysis to 
y ~ e l d  satisfactory results, a set of around 80 

Table 1. Correlation matrix of transformeda var~ables In data set (A)  Hyderabad. 1977/1980. 
combined. .. 

Log 
Log Log 100- 

Log Yellow Red Sllght Severe dry swelllng seed Log 
Varlablesa prlce graln graln mold mold Glumes volume ~ncapac~ty we~ght proleln 

Log price 1 - 44 - 31 - 64 - 52 06 18 13 54 20 
Yellow gram 1 21 74 39 - 2 8  13 06 35 2 7 
Red gram 1 16 54 - 05 038 - 04 005 12 
Sllght mold 1 44 - 2 3  18 004 - 3 7  06 
Severe mold 1 - 05 28 - 01 - 1 1  - 0 8  
Glurnes 1 53 - 01 17 - 1 8  
Log dry volume 1 17 - 2 0  - 1 4  
Log swelllng 1 - 0 8  - 1 4  

lncapaclty 
Log 100- 1 12 

seed we~ght 
Log proteln 1 

a. All the var~ables are transformed var~ables used in final regression 



observatlons IS requrred Therefore, the sample 
collectlon has to be repeated for several days untll 
the numtier of samples IS sufflclently large The 
best tlme for sample collectlon was found to be 
durlng the peak marketlng season, I e , between 
January and March 

The analysls of data from samples collected 
monthly durlng the year 1979 In Hyderabad 
proved that after the peak marketlng season, the 
gr'a~n becomes lncreaslngly moldy Moldiness and 
the slze of the seeds tend to remaln the prlmary 
factors affecting prlce and domlnatlng the prlce 
formation, so that other factors appear to become 
Irrelevant once the peak marketlng season IS over 
Also durlng thls post-season, less graln 1s belng 
traded so that sample collect~on requires more 
tlme and effort As will be explained below, for 
rellable results samples should be collected for 
several years, ~f possible, to reflect the long run 
average consumer preference and not that of only 
one season 

The amount of materlal needed per sample 1s 
less than 50 g and traders are qulte wllllng to glve 
that amount free of charge 

2. Laboratory Analysis 

One objectlve In developing the methodology has 
always been to provlde a slmple and qulck way for 
a rap~d screening of a large number of samples, 
uslng only a very small quantlty of seed The tests 
lnvolve the following procedures 

(1 ) determlnatlon of the 100-seed we~ght 
(2) countrng the number of seeds w ~ t h  sllght 

and severe mold 
(3) countlng the number of seeds w ~ t h  glumes 
(4) measurlng the dry volume of 1 0 g of seeds 

by the water displacement method 
(5) observing the swelllng of the seed after 6 hr 

of soaklng rn ordlnary tap water, by measuring the 
volume Increase and the welght Increase of the 
soaked gralns 

(6) analyzing the sample for proteln content 

Apart from (6) proteln analysls, all other tests 
can be carrled out by an untrained person and 
wlthout sopnlstlcated equipment Because of the 
soaklng tlme requlred, one person worklng by 
hlmself IS able to handle about 20 samples per day 
However, wlth several persons worklng In Ilne, the 
number of samples, not only per day, but also per 
person were Increased considerably 

The above 1st of tests IS the outcome of several 

years of searching Other measurements were trled 
but finally rejected because thew contrlbutlon In 
explanatory power d ~ d  not seem to justify the 
effort requlred to retrleve the lnformatlon, such 
factors were moisture content, fat content, hard- 
ness of the gram, and color mlx 

Color mix was excluded from the tests because 
In conjunction wrth lnformatlon about the 
sorghum's orlgln, ~t lndlcates nutrltlve and dlgest- 
Ive qualltles Gra~n color alone rarely contrlbuted 
more than a few percent In explanatory power but 
11 made the results from samples taken In different 
places or per~ods appear to be more locatlon or 
tlme speclflc than they actually are 

3. Statistical Analysis 

The data obtalned from the above tests were 
transformed before derlvlng the regression equa- 
tlon, for reasons glven below The orlglnal van- 
ables formed are 

(1 ) 100-seed welght In g 
(2) percent of gralns wlth light mold 
(3) percent of gralns w ~ t h  severe mold 
(4) percent of seeds wlth glumes attached 
(5) dry volume In cm3 
(6) swelllng Incapacity, I e , lncrease In welght 

dlvlded by Increase In volume 
(7) proteln content, In percent 

S~nce levels of market prlces and quallty mlxes 
may vary from one day to the next, 11 was not 
poss~ble to enter the prlces and quallt~es dlrectly 
Into the analysls It was declded to generate a 
reference point and to set the actual observatlons 
In relat~on to thls reference In the absence of any 
better way to deflne a reference quallty, the 
average qual~ty and the average prlce per market 

1 Thls was the conclus~on of a test In whlch flve 
traders In Hyderabad market were glven 92 sample I( of ICRISAT's World Collect~on of sorghum (see von 
Oppen 1978a) The traders were asked to hypothetl- 
cally prlce the samples In llne w~th present prevalllng 
market prlces Analysls of these hypothetical prlces 
showed that only the evldent character~st~cs, I e , 
color, seed slze, glumes, and mold were reflected In 
the traders' assessment, whlle none of the cryptlc 
characterlstlcs such as dry volume, swelllng capaclty 
or proteln contrlbuted slgnlflcantly Durlng the test, 
the traders had mentioned that for a correct assess- 
ment they would need to gain experience In tradlng 
wlth these varletles 



Table 2. Correlation matrix of transformed4 variables i n  data set (8) four marketsb combined. 198C 

Log 
Log Log 100- 

Log Yellow Red Sllght Severe dry swelling seed Log 
Vartablesd prlc4 gram gram mold mold Glumes volume lncapaclty we~ght proteln 

Log prlce 1 - 24 - 26 - 56 - 59 20 28 06 30 19 
Yellow gram 1 13 33 11 11 01 01 04 08 
Red gram 1 05 29 03 10 02 06 2 8 
Sltght mold 1 18 14 3 3 07 19 18 
Severe mold 1 18 31 05 20 09 
Glumes 1 46 04 10 05 
Log dry volume 1 01 20 2 8 
Log swelllng 1 05 10 

lncapaclty 
Log 100- 1 20 

seed wecght 
Log proteln 1 

All the var~ables are transformed var~ables used In ftnal regresston 
Hyderabad. Bangalore, Poona, and Naypur markets 

day were taken as a reference against which to plylng the qual~ty values w ~ t h  the est~mated coef- 
compare the lndlv~dual qua l~ t~es and prices This IS flclents and summlng according to the funct~onal 
not Ideal but ~t makes the observations more form used In the estlmatlon equatlon, a predlct~on 
comparable across market days, than they would about the relatlve preference of that particular 
be otherw~se 2 varlety 1s generated 

To ver~fy whether such predlctlons have any 
merlt one can eas~ly compare the predlcted results 

4' Interpretation and Verification Of w ~ t h  results of other more laborlous tests to 
Results ~den t~ fy  consumer preferences such as consumer 
The estimated coefficients and t-values prov~de 
information about the direction and size of the 
effect a variable has on the price of sorghum. T h ~ s  
information can be used to predlct the price of any 
new variety; especially if the values of the variables 
observed in the sample cover a wide enough range 
to embrace those values of the new variety (Table 
3). By analyzing a sample of the new variety for the 
same qualities as described above and by multi- 

2. For further details about the estlmatton model see 
von Oppen (1976). By explaining price var~ab~lity 
on a particular market day as a functton of varlabll~ty 
in quality, the analysis leaves out the quantity- 
consumer expenditure dimensions of the problem. 
In dojng so, it is impl~citly assumed that the price and 
income elasticit~es are independent of quality. 
Lancaster (1 971 ) and Theil(1976) haveshown that 
this is not true. However, data that would permit a 
LancasterITheil type demand analysis are not 
available (von Oppen et al. 1979). 

panel tests. 
This was done by uslng the 40 partlc~pants 

in the ongolng v~llage study in Kanzara of 
Maharashtra State as the consumer panel (Bapna 
and von Oppen 1980). A set of 15 different 
sorghum varletles procured In the Hyderabad 
market was tested by a double blind procedureand 
the preferences expressed by the villagers were 
compared with the predlcted market prices. The 
results show that the predicted market prices 
correlated better w11h expressed consumer pre- 
ferences than did actual market prices. 

Interestingly, by calculating these relationships 
independently for every size group it was found 
that the different groups of households had dif- 
ferent capabilities in expressing their preferences 
for sorghum; while large farmers reported the most 
inconsistent preferences of all, the small farmers 
did best, followed by the landless and the medium 
size groups. As was confirmed later, larger farmers 
are not really eating much sorghum in  Kanzara 



because they prefer and can afford to eat wheat 
and rice. Therefore, when similar verification trials 
are to be conducted in the future a preselection of 
a suitable consumer panel may be advisable. 

The present state of knowledge in the field of 
market-derived consumer preferences for sor- 
ghum in lndia is reflected in the results reported 
below. First, the estimation results of different data 
sets will be presented and discussed, explaining 
price as a function of quality characteristics. 
Second, the estimated parameters will be used for 
computing predicted consumer preferences in 
lndia of 25 new lines from the ICRISAT Sorghum 
Improvement Program. Finally, the predictions 
derived from the different data sets will be com- 
pared and conclusions will be drawn. 

The data sets analyzed below were generated in 
two major sample collection efforts to gain insight 
into consumer preferences for sorghum in lndia 
(a) over time and (b) across space. The data were 
generated according to the methodology outlined 
above from the following samples: 

(a) A total of 334 sorghum samples collected 
over 4 years (1 977-1 980) in one market, i.e., 
Osmangunj, Hyderabad. 

(b) A total of 358 sorghum samples collected in 
1 year (1 980) in four markets in the major sorghum 
growing regions of India, i.e., in the cities of 
Hyderabad. Nagpur, Poona and Bangalore. 

Sorghum Quality Preferences Over 
Time 

Table 4 summarizes the results of the statistical 
analyses. It is found that for the 4 years combined, 
the adjusted R2 = 0.64, i.e., 6 4 %  of the variation in 
price is explained by the variation in the variables 
included in the multiple regression equation or by 
undefined variables associated with the included 
variables. Not only evident quality characteristics 
(e.g., moldiness, seed size) are very significantly 
explaining thg price, but also the so-called cryptic 
characteristics such as the dr/ volume, the swel- 
ling incapacity, and the protein content of the 
grain. 

The presence of glumes does not seem to be 
clearly affecting the prices, as in some years this 
effect is negative, but in another it shows a positive 

relationship to price, which may mean that the 
amount of glumes in the sorghum was generally 
low enough to be no real problem, except perhaps 
in year 1977; in the year 1980 when there was a 
positive association between glumes and price 
this would have been so because glumes hap- 
pened to be found more frequently on those 
preferred types, but without causing concern. 

All other variables are well behaving, i.e., when- 
ever statistically significant they have the 
expected sign. Nevertheless, an F-test on the stabil- 
ity of the results over time shows that there arc 
significant differences in the explanation of price 
as a funct~on of the qualtty variables from year to 
year against all years. This is so because some 
variables such as glumes show opposite effects 
from one year to another. 

However, the objective of this exercise is not so 
much to explain the consumer's preference 
(which would require a much more elaborate set 
of variables to be measured with much fin (I laboratory tests, than used here); instead of ex 
plaining, the goal is to predict. The predictions 
based on any of these individual year's estimates 
would not differ significantly. 

Sorghum Quality Preferences Across 
Regions 

Table 5 shows the results from four different 
wholesale markets, where the sorghum samples 
were collected during different weeks between 
January and March 1 980.3 The data are listed for 
the individual markets alone and in various 
combinations. 

Comparing the individual data across markets, it 
was found that similar to the Hyderabad data over 
time, with the exception of "glumes" all other 
variables behave well, i.e., whenever significant, 
they have the expected sign. Generally, however, 
more insignificant variables are found, than in 
Hyderabad for individual years. Apart from mo ld  
and 100-seed weight the remaining variables 
appear to be rather insignificant. The picture is in 
fact similarto that which was found for Hyderabad 
during the off-season, when the effect of the other 
variables was dominated by these three evident 

3. Hyderabad: January and February 1980. 
Nagpur: March 1980. first week. 
Poona: February, 18th to 23rd. 1980. 
Bangalore: February 25th to March 1st. 1980 





w 
Table 5. Market price as a function o f  quality characteristics of sorghum i n  four markets and groups o f  markets in  1980, showing the 

coefficients for  the multiple regression equation. 

Market or 
market group 

Log Log 
Log swelllng 100- Error 

Llg ht Severe dry ~ncap- seed Log - mean 
mold mold Glumes volume c~ty we~ght proteln R 2  Observat~ons square 

Hyderabad 

Nagpur 

Poona 

Bangalore 

Hyderabad + Nagpur 

Hyderabad + Poona 

Hyderabad + Bangalo& 

Nagpur + Poona + Bangalore 

Hyderabad + Poona + Bangalore 

Hyderabad + Nagpur + Poona + Bangalore 



characteristics. Possibly the time of data collection 
in the other market places might not have been 
chosen optimally, although it could not have been 
too far off, with rabi harvests generally appearing 

In the markets in February. Another more relevant 
explanation may be t,hat just one year's, and here 
only a few days', data are not quite enough for 
getting a picture of the long run position of 
consumer preferences in a particular market. Given 
the many shortcomings of the methodology it is 
obvious that only very large data sets covering 
several years will bring out the true facts, by 
"washing out" the temporary phenomena which 
are irrelevant for the long run purpose of con- 
structing a reliable quality preference index. 

The tests of interregional stability of sorghum 
preferences in 1980 are consequently giv~ng 
mixed results. Whilesome combinations are statis- 
tically homogeneous, others are not. The market 
which brings in most noise is Nagpur, where the 
!egression is explaining only 49 %of the variability 
'In price, and which is considerably b6lcw the 
others, with explanatory power ranging from 66 % 
to 73 %. The combination of all markets' data gives 
coefficients as presented in Table 5, row 10, 
comparing these coefficients with those measured 
in Hyderabad over time (Table 4, row 5), it is 
obvious that generally the orders of magnitude 
and statistical significance and R 2  for all variables 
are lower. 

However, taking these generally much weaker 
regional results and using them for prediction, it is 
found that the Hyderabad data over time and the 
regional data generate very similar results. For 
instance, using the coefficients from the 
Hyderabad time series regression equation for 
predicting the samples collected in the four mar- 
kets, predicted and actual prices are found to be 
significantly correlated with a correlation coef- 
ficient of r = .70; vice versa using the regression 
results from the four markets for predicting 
Hyderabad prices yields predictions which cor- 
relate with actual prices to the degree of r = .74. 

each sample the amount found for a pan~cular 
qual~ty was mult~pl~ed by the respectwe estlmatlon 
coeff~c~ent to get a we~ghted qual~ty value all of 
the welghted qual~ty values In the equatlon were 
then added according to the funct~onal form used 
In the estlmatlon yleldlng a pred~cted value of 
consumer preference or a consumer preference 
Index for sorghum (SPI) 

The SPI IS a market der~ved predlct~on of the 
relatlve prlce of sorghum based on the we~ghted 
qual~ty characters, relevant to sorghum 
consumers 

In Table 6, two SPl's are presented whlch were 
calculated for the 25 new sorghum l~nes on the 
bas~s of estlmatron coeff rc~ents from two d~fferent 
sets of data as descr~bed above (a) estimates from 

- - - 

Table 6. Consumer preferences of 25 sorghum 
samples valued and ranked by a pre. 
ference index based on ( A )  estimationr 
from one market over 4 years and (B) ,  
estimations from four markets in 1 
year. 

Index A Index B 

Sample 
no. Valuat~on Ranklng Valuat~on Rankln( 

19 Predicted Consumer Preferences of 25 1.081 2 18 1.0554 13 
1.0729 19 1.0110 

New Varieties 
22 

12 1.0630 20 1.0682 11 

The Sorghum Improvement Program of ICRISAT 1.0375 21 1.01 70 2 1 
24 provided 25 samples of new lines of sorghum for 1.0302 22 ,9939 24 

1.0146 23 
analysis according to the above methodology. 

1.0038 23 
17 ,9963 24 1.021 6 20 

The 25 samples were analyzed only once for the 20 ,9649 25 ,9831 25 
above listed qualities, i.e., without replication. For 



one market over 4 years and (b) estimates from Naturally, anyone who feels that neither of the two 
four markets in 1 year. SPI by itself but a combination of both provide a 

Table 6 also lists the ranking of the 25 lines better criterion for the selection of quality, may 
according to these two SPI. A comparison of both want to choose instead of lines AA or BE in Figure 
the rankings shows that they are highly correlated. 1, a cut-aff line such as CC for compromise. 
In fact, the correlation coefficient is .83, which 
implies a correlation significant at 1 % level of 
probability. Inspection of Table 6 shows for in- Unresolved Issues in Applying the SPI 

stance that if one wanted to retain the 10 best 
samples and/or discard the 10 worst, then in both 
cases 8 samples would be selected by either index 
which are the same, while only 2 samples would 
differ depending upon which of the two SPI were 
applied. A comparison of the preferences pre- 
dicted by the two SPI is also given in Figure 1, 
which depicts how a selection of the 10 best or 10 
worst samples overlaps for 8 samples in each case. 

INDEX 8 

The above example of applying the SPI on 25 
sorghum lines is convincing because of its sim- 
plicity and consistency. However, several questions 
require further study in collaboration with the 
Sorghum Improvement Program for gaining more 
experience and confidence in applying the SPI. 

(A) REPLICATION OF LABORATORY TESTS. The labora- 
tory tests for quality of the 25 samples were 

INDEX A 
(over 4 years) 

Figure 1. Valuation of 25 sorghum samples according to preference index A versus B and delineation of 
10 samples of highest values and 10 of lowest based on these indices or on a combination index C. Note: 
For example, line A + A  + delineates the 10 highest value samples to the right; line C -  C-  delineates the 10 
lowest value samples to the lower left; the number with the dot indicates sample number. 



initially done without replication and one mistake 
occurred in the determination of the 100-seed 
weight of a sample. Replications in the laboratory 
tests would help to avoid similar mistakes in the 
future, although this would, of course, increase the 
laboratory effort required for deriving the SPI. 

t 

(0)  THE IMPACT OF MOLDINESS. AS shown in Table 
3, the proportion of molded grains in the market 
samples was on average 40% in the case of one 
market over 4 years, and 57 % in the case of four 
markets in 1 year, and grain mold contributed 
importantly to the explanation of price in the 
estimate equations (Tables 4 and 5). 

The sorghum breeders are sure that the material 
which they provided in the 25 samples was 
generally without mold. Nevertheless, some 
samples with grains that had a slightly dull appear- 
ance were classified as slightly moldy. This ob- 
viously affected the SPI of these particular sam- 

1 les in a negative way. 
The classification may have been incoircct be- 

cause without any particular training at the time of 
this first assessment, the person who analyzed the 
samples may have mistaken the dull grains for 
moldy ones; on the other hand, his assessment 
may also be indicative of what the average con- 
sumer would perceive, seeing the dull grain. 
However, in the future it will be necessary to 
resolve this issue and to establish in collaboration 
!with the plant pathologists, some way of more 
(clearly distinguishing moldy from unmoldy grains. 
; A more general issue arising at this point is that 
:of the growing conditions of the seed material. If 
:produced under protected and irrigated con- 
ditions, a cultivar's actual performance under 
farmers' field conditions may not be revealed; 
yield, but probably more so quality are likely to be 
affected. The value of the methodology would be 
greatly enhanced if material grown under farmers' 
field conditions could be used. 

P 
(C) IDENTIFICATION OF OTHER RELEVANT OUA'LITY 

CHARACTERS. AS it stands, the SPI predicts well 
and consistently identifies quality differences be- 
tween grains that to the naked eye are almost 
identical in appearance; however, even though the 
quality characters included in the SPI are relevant, 
and explain about 60 to 70% of the market price 
variations, there is still a ~ossibility that additional 
quality characters could be identified which might 
further improve the SPI. 

For instance, particle size of the flour may be 

such a characteristic, which might be worth con- 
sider~ng, once a standardized method exists for 
measuring it In a small sample. 

(D) VERIFICATION OF RESULTS IN VILLAGE TESTS. The 
ultimate answer, whether the SPI is applicable or 
not, can only be given by the sorghum consumer 
who lives in the village and whose "daily bread", 
i.e., his livelihood, depends upon sorghum. Similar 
to the test of a household panel of village con- 
sumers In Kanzara, mentioned above, in which 
market samples were used, further tests should be 
carried out using material from the Sorghum 
Improvement Program. Such tests with rural con- 
sumers would permit comparisons between the 
villagers' assessment and the SPI, or any other 
preference index. This would also provide a check 
about the possibility of extrapolating information 
about preferences derived from existing material 
traded in the market to new varieties not yet 
available in the market channels. 

Conclusions 

A method of identifying relevant quality charac- 
teristics, as reflected in market prices, has been 
developed. The degree to which each character- 
istic influences the market price of sorghum is 
estimated. These estimated coefficients serve as 
we~ghts in jointly assessing all relevant qualities 
and predicting the overall consumer preference of 
any new sorghum line. 

The preference index for sorghum (SPI) can be 
derived with the help of simple laboratory tests 
and routine statist~cal cbmputations, so that a 
large number of samples can be screened in a short 
time. 

The SPI was derived in one case from time series 
data and in another case from cross-section data 
and produced rankings for both cases which were 
highly correlated, thus indicating the robustness 
of this method of predicting consumer pre- 
ferences. 

A few issues require further attention of re- 
searchers including the following: the number of 
replications of laboratory tests required for reli- 
ability; guidelines for identification of mold; the 
possibility of including other relevant characters; 
and field verification of the SPI. 

Resolving the% issues will help to increase the 
confidence and efficiency for an application of the 
SPI in selecting sorghum lines for good consumer 
acceptance. 
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