
Table 3.14 shows the variable costs, net increases, risks, The value !A M .0 is used in the alternative defini
and "adequacy indices" for the four technologies used in tion of risk, to examine the case in which the value of the 
systems 1.1.1, 2.1.1, and 3; the combined 13 systems; and increase in maize yield is equal to or less than the variable 
the total Project area. As used here, risk is defined arbi- costs of production. Information is available in Table 3.14 
trarily in two ways: (a) *as the standardized probability to calculate risk using net increase values other than 0.5 or 
that the net increase in maize yield will be 0.5 ton/ha or 0 ton/ha.  
less, and (b) as the standardized probability that the net In the calculation of risk there is an implicit assumption 
increase in maize yield will be 0 ton/ha or less. In the that the 'net increase values belong to a population with a 
remainder of this chapter, the first criterion of risk will be normal distribution. This hypothesis was tested for tradi
expressed as R (0.5) and the second criterion as R (0) . tional technology used in the entire Project area, and was 

One of the definitions of risk - as a net increase of 0.5 not rejected.  
ton/ha or less of grain - was based on 1970 survey data For the five systems in Table 3.14, calculations were 
indicating that an average family consumed 1,546 kg/year made of the mean squares of the net increase values as
of maize for food, and had an average area of 2.27 ha of sociated with the following: (a) years, with a degrees of 
maize. Thus from each hectare in maize, an average of 0.68 freedom; (b) total, with n-1 degrees of freedom; and (c) 
ton of grain was needed to feed the family. In this defini- residuals (sites confounded with the interaction sites x 
tion of risk, it was assumed that most of the yield obtained years), with n-i-a degrees of freedom. In 18 of the 20 
with the check treatment would be used to cover the fixed cases (four technologies x five systems), the mean square 
costs of production, and that 0.5 ton/ha to feed the family associated with years was larger than that associated with 
would have to come from net increase in yield. sites plus the site x years interaction., In nine cases, the 

difference was not significant; in six it was significant at the 
5 percent level; and in three cases it was significant at the 1 
percent level. The mean square associated with years was 
selected as the estimator of the variance of the net increase 

TABLE 3.13. Estimated net increases in tons of maize per values. This quantity appears in Table 3.14 as S
2A M

hectare, AM*, using four production technologies in 16 The values of risk presented in Table 3.14 were obtained 
producing systems, from a tabulation of areas corresponding to a normal 

population with a mean of 0 and a variance of 1. To use 
_________________________________________ this table, the values 0.5 and 0 were standardized for each 

Producing Limited Unlimited technology and producing system by subtracting the value 
systm Taditona INI caital captal of A M and dividing by the appropriate standard deviation, 

1.1.1 0.99 1.52 1.51 2.10 The use of traditional technology in producing system 
1.1.2 0.42 0.65 0.56 0.78 1.1.1 gave an average net increase in maize production of 
1.2 0.67 0.88 0.88 1.37 0.99 ton/ha, with a risk represented by the number 0.213 
2.1.1 0.82 1.19 1.19 1.77 for R(0.5) and the number 0.054 for R(0) (see Table 
2.1.2 0.35 0.47 0.50 0.67 3.14). This level of risk indicates that the net increase will 
2.2 0.87 1.24 1.24 1.67 be 0.5 ton/ha or less in four years out of 20, with one year 
3 1.05 1.45 1.61 1.92 having zero or negative net increase. The estimated net 
4 0.38 0.59 0.80 0.93 increase using traditional technology in system 1.11 was 
5.1.1 0.73 0.96 0.96 1.53 more than that for system 2.1.1, and similar to that for 
5.1.2 0.30 0.39 .0.39 0.47 system 3. The level of risk in using traditional technology in 
5.1.3 0.57 0.64 0.65 0.65 systems 2.1.1 and 3 indicates that net increases of 0.5 
6.1.1 -0.22 0.49 0.50 0.77 ton/ha or less can be expected in 6 years out of 20. In two 
6.1.2 0.38 0.55 0.49 0.55 of the six years, the net increase will be zero or negative for 
6.1.3 -0.08 -0.18 0.05 0.05 system 2.1.1, whereas in system 3, three of the six years 
7.1 -0.54 0.14 1.39 1.39 will have a zero or negative net increase of yield. These 
7.2 1.48 1.70 1.91 2.08 three systems are the most productive in the Project area 

Overall"* 0.74 1.05 1.12 1.44 and account for 53 percent of the area planted to maize.  
The use of traditional technology in the 13 remaining 

systems gave an average net increase of 0.44 ton/ha with a 

* The commercial yield obtained with a given technology, risk represented by the numbers 0.547 for R(0.5) and 

less the check yield, less the variable costs associated 0.195 for R(0). That is, in 11 out of every 20 years a 

with the use of the technology. The commercial yield is net increase of 0.5 ton/ha or less can be expected; 4 of 

estimated to be 800 %of the experimental yield, ex- these I11 years will show a zero or negative net increase.  

pressed as grain with 14% moisture. -The average net increase for the whole area using tradi

**Averages weighted according -to the areas planted in tional technology was 0.73 ton/ha with a risk represented 

maize, by the numbers 0.399 for R(0.5) and 0.206 for R(O).  
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