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Outline	

Planning	an	experiment:	

1.  Sampling	

2.  Design	

3.  Simula%on	



Sampling	

•  Representa%ves	from	a	popula%on	

•  Avoid	Biases!	



Random	Sampling	
8	 7	 12	 9	 14	 5	 3	 3	 4	 6	

16	 18	 9	 10	 10	 6	 5	 4	 5	 7	

22	 15	 17	 14	 9	 8	 3	 3	 5	 9	

19	 16	 13	 10	 9	 6	 6	 5	 9	 10	

20	 17	 14	 16	 17	 17	 16	 19	 22	 18	

31	 35	 38	 45	 47	 40	 37	 30	 35	 22	

28	 33	 30	 37	 40	 35	 31	 16	 19	 20	

26	 29	 32	 35	 35	 22	 19	 16	 8	 4	

22	 28	 31	 29	 32	 12	 8	 7	 6	 6	

21	 22	 28	 26	 31	 14	 10	 9	 7	 3	



Random	Sampling	
8	 7	 12	 9	 14	 5	 3	 3	 4	 6	

16	 18	 9	 10	 10	 6	 5	 4	 5	 7	

22	 15	 17	 14	 9	 8	 3	 3	 5	 9	

19	 16	 13	 10	 9	 6	 6	 5	 9	 10	

20	 17	 14	 16	 17	 17	 16	 19	 22	 18	

31	 35	 38	 45	 47	 40	 37	 30	 35	 22	

28	 33	 30	 37	 40	 35	 31	 16	 19	 20	

26	 29	 32	 35	 35	 22	 19	 16	 8	 4	

22	 28	 31	 29	 32	 12	 8	 7	 6	 6	

21	 22	 28	 26	 31	 14	 10	 9	 7	 3	



Systema%c	Sampling	
8	 7	 12	 9	 14	 5	 3	 3	 4	 6	

16	 18	 9	 10	 10	 6	 5	 4	 5	 7	

22	 15	 17	 14	 9	 8	 3	 3	 5	 9	

19	 16	 13	 10	 9	 6	 6	 5	 9	 10	

20	 17	 14	 16	 17	 17	 16	 19	 22	 18	

31	 35	 38	 45	 47	 40	 37	 30	 35	 22	

28	 33	 30	 37	 40	 35	 31	 16	 19	 20	

26	 29	 32	 35	 35	 22	 19	 16	 8	 4	

22	 28	 31	 29	 32	 12	 8	 7	 6	 6	

21	 22	 28	 26	 31	 14	 10	 9	 7	 3	



Systema%c	Sampling	
8	 7	 12	 9	 14	 5	 3	 3	 4	 6	

16	 18	 9	 10	 10	 6	 5	 4	 5	 7	

22	 15	 17	 14	 9	 8	 3	 3	 5	 9	

19	 16	 13	 10	 9	 6	 6	 5	 9	 10	

20	 17	 14	 16	 17	 17	 16	 19	 22	 18	

31	 35	 38	 45	 47	 40	 37	 30	 35	 22	

28	 33	 30	 37	 40	 35	 31	 16	 19	 20	

26	 29	 32	 35	 35	 22	 19	 16	 8	 4	

22	 28	 31	 29	 32	 12	 8	 7	 6	 6	

21	 22	 28	 26	 31	 14	 10	 9	 7	 3	



Exam	ques%on	

Under	which	condi%ons	is	systema%c	sampling	
allowed	and	useful?	



Outline	

Planning	an	experiment:	

1.  Sampling	

2.  Design	

3.  Simula%on	



Design	of	experiments	

1.  Objec%ves	

2.  Replica%on	

3.  Randomisa%on	

4.  Controls	

5.  Blocking	



Replica%on	
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Randomiza%on	
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Controls	

1.  Nega%ve	Controls	

2.  Posi%ve	Controls	

Need	also	replica%on	and	randomiza%on!	



Blocking	

•  Compensate	for	known	biases	

•  Generate	blocks	covering	biases	

•  All	variables/treatments	within	each	block	

•  Randomize	within	blocks	



Blocking	

Block	1	 A	 A	 C	

B	 C	 B	

C	 A	 B	

B	 C	 A	

Block	2	

Block	3	

Block	4	

Block	1	 C	 B	 A	

B	 A	 C	

B	 C	 A	

A	 B	 C	
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Block	3	

Block	4	



Outline	

Planning	an	experiment:	

1.  Sampling	

2.  Design	

3.  Simula%on	



Simula%on	

1.  Define	distribu%on	and	biases	
2.  Calculate	samples	from	probability	density	

func%ons,	according	to	biases	
3.  Sampling	from	calculated	data	
4.  Evaluate	data	
5.  Comparison	results	to	known	distribu%on	

and	biases	
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Exam	ques%on	


