GENETIC PROBABILITY

Others before Mendel tried and failed to understand the laws of heredity. Why was Mendel so successful? One important reason was that he understood and used concepts relating to probability and sample size. The term probability refers to the likelihood that a particular event will occur. For example, consider a coin toss:
Question #1a: What is the probability of getting "heads"?

Answer question #1a:
Question #1b: What is the probability of getting "tails"? 

Answer question #1b:
Question #2: Toss a coin ten times and record your results.


OBSERVED RESULTS



EXPECTED RESULTS

HEADS

TAILS


HEADS

TAILS

You may have noticed a difference between your expected results and your observed results.

Question #2b: How might you explain this difference?

Questions #3, #4, and #5 (variations and sample sizes):
Male

Female

Size

Ratio

Sample size = 10
7

3

10
                  2.3:1

3

7

10

.43:1

6

4

10

1.5:1

6

4

10

1.5:1

7

3

10
                    2.3:1

Sample size = 100
51

49

100

1.04:1

55

45

100

1.22:1

58

42

100

1.38:1

54

46

100

1.17:1

54

46

100

1.17:1

Sample size = 1000
515

485

1000

1.06:1

503

497

1000

1.01:1

502

498

1000

1.01:1

530

470

1000

1.13:1

507

493

1000

1.03:1


Question #3: In which sample size (10, 100, or 1000) was there the greatest fluctuation of the observed ratio? (You will need to cite example(s) from the above data to receive full credit!)
Question #4: Which of the 3 different sample sizes gave the best approximation of the expected 1:1 ratio? (You will need to cite example(s) from the above data to receive full credit!)
Question #5: In conducting experiments, which involve probabilities, what can you conclude about the importance of sample size? (You will need to cite example(s) from the above data to receive full credit!)
Probabilities Involving Multiple, Simultaneous Events:
Now consider the following problem. Three offspring will be born into a family. 
Question #6: What is the probability that these three offspring will all be females? (You will need to show all work to receive full credit!)
One law of probability states that the probability of the occurrence of 2 independent events is the probability of the first event multiplied by the probability of the second event. Now we will test this expectation.

TRIAL MALE/MALE   MALE/FEMALE   FEMALE/MALE   FEMALE/FEMALE
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2
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3







                     X

4







                     X

5



    X

6                                                  X

7                  X

8                                                                                X

9                  X

10               X
  

Question #7: Do the above results (sample size = 10; focus on 2 females only in your answer) support the law of probability stated above?
Yes or NO?

Explain using the example, which derives the probability of obtaining 2 female offspring in the family only! Please include an explanation with regards to the sample size to receive full credit), 
Question #8: Suppose someone brings to your attention a study done on an Eskimo population where the results show that for every 750 female babies born, there are 250 male babies born. What conclusions can be drawn from this and what kind of considerations should be entertained before making these conclusions? 
(Make sure that you use information obtained from questions #3, #4, and #5 in order to receive full credit!).
NOTE: Please show all work to support your answers.

