Proven Unfairness: The 1970 Draft Lottery
Similar to Viet Nam war, the draft lottery in 1970 was a source of considerable debate among students who were potential draftees; many began to notice disturbing patterns.  Men with lower draft numbers were being selected first.  Many citizens and students alike saw this as a disturbing and unfair occurrence.     
On December 1, 1969, the United States Military held a draft lottery to allocate birth days at random. The lottery assigned numbers to potential draftees on the basis of birth dates. Variables used were month, day of month, day of year, and draft number assigned to those born on that date. The days of the year, from 1 to 366, were written on slips of paper and the slips were placed in plastic capsules. The capsules were poorly mixed and dumped into a glass jar to be drawn out one at a time.  For example, if the first number drawn was 258 it correlated to September 14 birthdates.   Therefore, all the men whose birthday fell on the September 14th would have been drafted at the same time.
Was the draft lottery random? After analyzing the results, we have concluded that the draft lottery process was non-random.  The following three statistical methods were used in determining the non-random nature of the 1970 lottery.

1. Use of the runs test to test the sequence for randomness above and below the median of 183.5;
2. Use of the Kruskal-Wallis test to test the claim that the 12 months had priority numbers drawn from the same population; and
3. The monthly means are calculated and the twelve means are plotted on a graph. 
Runs Test

The test indicates a pattern of 186 above the median of 183.5 and 180 below with G = 24 (number of runs).  The sequence of data appears to not have the same characteristic and the number of runs is very high which indicates a rejection for randomness. 
Kruskal-Wallis test

The Kruskal-Wallis test can be applied to a wide variety of situations because requirements are less rigid than other corresponding parametric methods.  The large sample, yet unequal distribution of the lottery, allows this nonparametric test to be well within the range of efficiency.  This statistic approximates a chi-square distribution with k-1 degrees of freedom if the null hypothesis is true.  Since H > 19.675 we reject the Ho at the 0.05 significance level because there is sufficient evidence to the claim that at least one of the means is different than the others.  If all samples are taken from the same population and are truly random then there should not be significant difference among the means.
The Monthly Means Calculated 
The monthly means are calculated and the horizontal scale list the 12 months and the vertical scale ranges from 100 to 260, looking for any pattern that suggest the priority numbers are not randomly selected.  Clearly a pattern exists, as month 3 was too high and month 12 was to low.
Recommendation

Since the 2003 Iraq war, the United States Military continues to be in need of more soldiers to serve.  A draft lottery could happen again and if it did, a new draft lottery process must not succumb to glaring inadequacies like those exhibited in 1970.  One recommendation for selecting lottery numbers would be to choose randomly generated numbers using computer modeling.  Using such a process in 1970 would have eliminated the nonrandom risk that led to many negative outcomes and the patterns of unfairness in the selection process of the United States Military Draft lottery.
Critical Thinking:  Was the draft lottery random?

Part A – Was the draft lottery random? The run test below is the sequence of randomness above and below the median of 183.5. 


H0: Sequence is random

H1:Sequence is not random


Above the median is 186  – n1


Below the median is 180 – n2


G = 24

Runs Test for Randomness


Significance 

0.05


Num. Element 
186


Num Element 

180


Num Runs

  24


Mean u

183.9508


St. Dev.

9.549877


Test Statistic, z
-16.7490


Critical z

+/- 16.7490

Reject the null hypothesis data provide evidence that the sequence is not random 



Part B. (Kruskal-Wallis Test)

 If all samples are taken from the same population and they are truly random then there should not be significant difference among their means.

Hypothesis

H0: All 12 means are equal.

Ha: At least one of the means is different from the others.

Decision rule

Significance level = 0.05

Df = number of groups – 1 = 12 – 1 = 11
We use here the chi square distribution with df = 11

χ2 0.05 = 19.675

Rejection region:

H >= 19.675

Acceptance region:
H < 19.675

Statistic calculation
Now we convert all 366 observations into ranks. 

We get 

r1= 6236          (r1 is the sum of ranks for January)

r2= 5886

r3=7000

r4=6110

r5=6447

r6=5872

r7=5628

r8=5377

r9=4719

r10=5656

r11=4462

r12=3768

n1=31           (n1 is the number of observations in January)

n2=29

n3=31

n4=30

n5=31

n6=30

n7=31

n8=31

n9=30

n10=31

n11=30

n12=31

H = 12/(N(N + 1))* ∑(T2i/ni) - 3(N + 1)

Where N = total number of observations, ni is the number of observations in each sample and Ti is the sum of the ranked scores for each sample 

H = 12/(366(366 + 1))* [62362 /31 + 58862 / 29 +… + 37682 / 31 )] - 3(366 + 1) = 25.95
Conclusion

Since H > 19.675, we will reject the Ho at the 0.05 significance level and will say that there is sufficient evidence for the claim that at least one of the means is different from the others. (So it appears that samples are not taken from the same population)
PART C
	Month
	Mean

	
	

	JAN
	201.1613

	FEB
	202.9655

	MAR
	225.8065

	APR
	203.6667

	MAY
	207.9677

	JUN
	195.7333

	JULY
	181.5484

	AUG
	173.4516

	SEP
	157.3

	OCT
	182.4516

	NOV
	148.7333

	DEC
	121.5484


Graph is shown here: [image: image1.emf]0
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Here data pattern for month 3 (March), month 12 (December) shows that sample selection is not random.

PART D
Based upon our analysis done above we conclude that the lottery number selection was not fair. Because mean value for some months for example month 3 was too high while for month 12 it was too low.  My suggestion is to choose randomly generated numbers using computer. 
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