
Module 16 – Section 4 Answers















a) Considering the previous exercise, what do you expect to 
happen to the LRs if we use match probabilities instead of profile 
probabilities? Increase, decrease or stay the same? 

b) Verify your answer by using the appropriate Balding-Nichols 
formula with 𝜃 = 0.03 in Exercise 1a.

c) Ignoring a known contributor under 𝐻𝑑 (but not under 𝐻𝑝) is 
favorable/unfavorable/irrelevant to the defendant? (Hint: 
compare your answers from 1a and 1b).



a) Considering the previous exercise, what do you expect to 
happen to the LRs if we use match probabilities instead of profile 
probabilities? Increase, decrease or stay the same? 

Match probabilities are generally bigger than profile probabilities: 
having seen a profile once, increases the chance we will see it again. 
In our simplified setting, the LR is the reciprocal of the match 
probability. An increase in match probability, will thus lead to a 
decrease in the LR. 



a) Considering the previous exercise, what do you expect to 
happen to the LRs if we use match probabilities instead of profile 
probabilities? Increase, decrease or stay the same? 

b) Verify your answer by using the appropriate Balding-Nichols 
formula with 𝜃 = 0.03 in Exercise 1a.

c) Ignoring a known contributor under 𝐻𝑑 (but not under 𝐻𝑝) is 
favorable/unfavorable/irrelevant to the defendant? (Hint: 
compare your answers from 1a and 1b).



b) Verify your answer by using the appropriate Balding-Nichols 
formula with 𝜃 = 0.03 in Exercise 1a.

The match probability is 0.03 (compared to a profile probability of 
0.02). The LR then decreases from 50 to 33.8.



a) Considering the previous exercise, what do you expect to 
happen to the LRs if we use match probabilities instead of profile 
probabilities? Increase, decrease or stay the same? 

b) Verify your answer by using the appropriate Balding-Nichols 
formula with 𝜃 = 0.03 in Exercise 1a.

c) Ignoring a known contributor under 𝐻𝑑 (but not under 𝐻𝑝) is 
favorable/unfavorable/irrelevant to the defendant? (Hint: 
compare your answers from 1a and 1b).



c) Ignoring a known contributor under 𝐻𝑑 (but not under 𝐻𝑝) is 
favorable/unfavorable/irrelevant to the defendant? (Hint: 
compare your answers from 1a and 1b).

If we ignore a known contributor under 𝐻𝑑, the LR will be larger 
than when assuming 𝐾 as a known profile under both hypotheses. 
This is because 𝐾 will explain many of the observed alleles 
(especially in case of being a major donor). This will thus be 
unfavorable to the defendant. 





Suppose the following weights have been established for locus vWA:

Genotype Set Donor 1 Donor 2 Donor 3 Weight

𝑆1 16, 18 17, 17 14, 14 0.00045

𝑆2 16, 18 17, 17 14, 15 0.00017

𝑆3 16, 18 17, 17 14, 16 0.00008

𝑆4 16, 18 17, 17 14, 17 0.00002

𝑆5 16, 18 17, 17 14, 18 0.00054

𝑆6 18, 18 17, 17 14, 16 0.00005

𝑆7 16, 16 17, 18 14, 14 0.00218

𝑆8 16, 16 17, 18 Q, 14 0.00010

𝑆9 16, 16 17, 18 14, 15 0.00207

𝑆10 16, 16 17, 18 14, 16 0.00511

𝑆11 16, 16 17, 18 14, 17 0.02030

𝑆12 16, 16 17, 18 14, 18 0.00279

𝑆13 16, 17 17, 18 14, 14 0.19300

𝑆14 16, 17 17, 18 Q, 14 0.00368

𝑆15 16, 17 17, 18 14, 15 0.15800

𝑆16 16, 17 17, 18 14, 16 0.28700

𝑆17 16, 17 17, 18 14, 17 0.21000

𝑆18 16, 17 17, 18 14, 18 0.11400

𝑆19 17, 17 17, 18 14, 16 0.00016





Use the following allele frequencies (and assume 𝜃 = 0):

a) What is Pr(𝐸|𝐻𝑝)?

b) What is Pr(𝐸|𝐻𝑑)?

c) What is the LR for this locus?



Use HWE to calculate genotype frequencies:

Genotype Set Donor 1 Donor 2 Donor 3 Weight Pr(𝑈|𝐻𝑝)

𝑆1 16, 18 17, 17 14, 14 0.00045 -

𝑆2 16, 18 17, 17 14, 15 0.00017 -

𝑆3 16, 18 17, 17 14, 16 0.00008 -

𝑆4 16, 18 17, 17 14, 17 0.00002 -

𝑆5 16, 18 17, 17 14, 18 0.00054 -

𝑆6 18, 18 17, 17 14, 16 0.00005 -

𝑆7 16, 16 17, 18 14, 14 0.00218 0.000549

𝑆8 16, 16 17, 18 Q, 14 0.00010 0.000884

𝑆9 16, 16 17, 18 14, 15 0.00207 0.001026

𝑆10 16, 16 17, 18 14, 16 0.00511 0.001957

𝑆11 16, 16 17, 18 14, 17 0.02030 0.002610

𝑆12 16, 16 17, 18 14, 18 0.00279 0.002001

𝑆13 16, 17 17, 18 14, 14 0.19300 0.001464

𝑆14 16, 17 17, 18 Q, 14 0.00368 0.002358

𝑆15 16, 17 17, 18 14, 15 0.15800 0.002736

𝑆16 16, 17 17, 18 14, 16 0.28700 0.005221

𝑆17 16, 17 17, 18 14, 17 0.21000 0.006963

𝑆18 16, 17 17, 18 14, 18 0.11400 0.005338

𝑆19 17, 17 17, 18 14, 16 0.00016 0.003481



Use HWE to calculate genotype frequencies:

Genotype Set Donor 1 Donor 2 Donor 3 Weight Pr(𝑈|𝐻𝒅)

𝑆1 16, 18 17, 17 14, 14 0.00045 0.000083

𝑆2 16, 18 17, 17 14, 15 0.00017 0.000008

𝑆3 16, 18 17, 17 14, 16 0.00008 0.000297

𝑆4 16, 18 17, 17 14, 17 0.00002 0.000397

𝑆5 16, 18 17, 17 14, 18 0.00054 0.000304

𝑆6 18, 18 17, 17 14, 16 0.00005 0.000297

𝑆7 16, 16 17, 18 14, 14 0.00218 0.000063

𝑆8 16, 16 17, 18 Q, 14 0.00010 0.000101

𝑆9 16, 16 17, 18 14, 15 0.00207 0.000117

𝑆10 16, 16 17, 18 14, 16 0.00511 0.000223

𝑆11 16, 16 17, 18 14, 17 0.02030 0.000297

𝑆12 16, 16 17, 18 14, 18 0.00279 0.000228

𝑆13 16, 17 17, 18 14, 14 0.19300 0.000167

𝑆14 16, 17 17, 18 Q, 14 0.00368 0.000269

𝑆15 16, 17 17, 18 14, 15 0.15800 0.000312

𝑆16 16, 17 17, 18 14, 16 0.28700 0.000595

𝑆17 16, 17 17, 18 14, 17 0.21000 0.000793

𝑆18 16, 17 17, 18 14, 18 0.11400 0.000608

𝑆19 17, 17 17, 18 14, 16 0.00016 0.000397





Use the following allele frequencies (and assume 𝜃 = 0):

a) What is Pr(𝐸|𝐻𝑝)? 0.004365

b) What is Pr(𝐸|𝐻𝑑)? 0.000498

c) What is the LR for this locus?



Use the following allele frequencies (and assume 𝜃 = 0):

a) What is Pr(𝐸|𝐻𝑝)? 0.004365

b) What is Pr(𝐸|𝐻𝑑)? 0.000498

c) What is the LR for this locus? LR = 8.77




