In this week, I figured out an error in the spatial variation estimation program. Here is the updated experiment result for the delay gain achieved by placement considering spatial correlation.
In the table I assume 3 methods, 

Method 1, only test several samples to detect the systematic spatial variation map. 

Method 2, test all chips to detect the variation map for each chip.

Method 3, besides knowing the spatial map, we also choose the best performance chips (chips with the best inter-die variation) to achieve the circuit.

Among the three methods, the cost of method 1 is the lowest because producer only need to test a set of sample chips instead of test each chip and the user only needs to do placement and route once for all chips. But its gain is the smallest because it only makes use of the systematic variation map. The cost of method 2 is higher than method 1 because the producer needs to test all chips to detect the variation map and the user needs to do placement and route for different chip. However, the gain of such method is higher because the user can make use of the variation map of each chip. The cost of method 3 is the highest because the user will only choose the chip with the best performance. Certainly the delay gain of method 3 is highest.
	Corr Dist
	Short range
	long range

	size
	s 
	l
	s
	l

	method 3

	Low variation
	Low perf
	3.9
	3.9
	4.5
	4.8

	
	high perf
	7.1
	7.1
	9.1
	9.6

	high varation
	Low perf
	7.3
	7.3
	8.6
	9.1

	
	high perf
	13.8
	13.8
	18.1
	18.4

	method 2

	Low variation
	Low perf
	1.7
	1.7
	2.3
	2.5

	
	high perf
	4.2
	4.2
	5.7
	5.8

	high varation
	Low perf
	3.5
	3.5
	4.5
	4.9

	
	high perf
	8.1
	8.1
	10.2
	11.1

	method 1

	Low variation
	Low perf
	0.6
	0.7
	0.9
	1.2

	
	high perf
	0.9
	0.9
	1.1
	1.3

	high varation
	Low perf
	1.2
	1.3
	1.4
	1.5

	
	high perf
	1.4
	1.5
	1.7
	1.8


