Poisson Regression – Elephant Poaching in Zambia
Dataset: eleph_poach.dat

Source: H. Jachmann and M. Billiouw (1997). "Elephant Poaching and Law

Enforcement in the Central Luangwa Valley, Zambia," Journal of Applied Ecology,

Vol. 34, #1, pp. 233-244

Description: Frequency of Elephant Poaching incidences annually from 1988-1995.

Two sets of predictors:

1) Budget ($)

 X1 = Law Enforcement expediture per km^2

 X2 = Personal emoluments per scout per month

 X3 = Transport Expenditure per

 X4 = Average Bonus rate

 X5 = # of Bonus claims paid

2) Law Enforcement Input

 X6 = km^2 per scout

 X7 = km^2 per carrier

 X8 = Effective patrol days/km^2

 X9 = Effective investigation days

All models fit used log-transformed predictors

Note: Data in form of Year, Y, X1-X9, ln(X1)-ln(X9), each of length 8 characters

Response Variable: _________________________________        Type:  Continuous    /  Discrete   / Binary 
Potential Distributions: _______________________________________________________

Fit of “null model” 

Coefficients:

            Estimate Std. Error z value Pr(>|z|)    

(Intercept)  2.92450    0.08192    35.7   <2e-16 ***

Null deviance: 40.340  on 7  degrees of freedom

Residual deviance: 40.340  on 7  degrees of freedom

AIC: 79.405
Predicted Mean for each year:     

Summary Of “Simple”  Regressions  (First 2 rows give estimates and Z-statistics for intercept and slope coefficients).

[image: image1.emf]Parameter LN_X1 LN_X2 LN_X3 LN_X4 LN_X5 LN_X6 LN_X7 LN_X8 LN_X9

Constant 4.04 (17.1) 4.88 (12.7) 3.22 (32.8) 2.87 (31.4) 4.67 (15.6) -3.33 (-2.6) 1.30 (2.9) 3.04 (36.6) 5.52 (9.7)

LN(X) -0.36 (-4.73)-0.48 (-5.00)-0.32 (-4.28)0.14 (1.38)-0.25 (-5.69)1.49 (4.86) 0.27 (3.79)-0.98 (-4.27)-0.40 (-4.48)

Residual Dev 20.74 18.35 22.65 38.42 7.96 18.03 26.37 22.94 19.06

LR Test Stat 19.6 21.99 17.69 1.92 32.38 22.31 13.97 17.4 21.28

AIC 61.81 59.42 63.71 79.49 49.02 59.09 67.43 64.01 60.13


Which “single” predictor is the best predictor of the numbers of elephants killed? Based on it, what is the fitted equation for the number of elephants killed?

Summary of 2-variable models (First 3 rows give estimates and Z-statistics for intercept and slope coefficients)

[image: image2.emf]Parameter LN_X1 LN_X2 LN_X3 LN_X4 LN_X6 LN_X7 LN_X8 LN_X9

Constant 4.74 (14.9) 4.47 (10.8) 4.97 (10.9) 4.62 (14.6) 10.62 (2.6) 8.12 (5.4) 5.16 (8.2) 5.59 (9.7)

LN(X5) -0.33 (-3.50)-0.32 (-3.16)-0.31 (-3.84)-0.25 (-5.49)-0.41 (-3.41)-0.45 (-4.65)-0.33 (-3.30)-0.20 (-3.86)

LN(X) 0.15 (0.97) 0.16 (0.72) 0.11 (0.87) 0.05 (0.45)-1.15 (-1.45)-0.35 (-2.33)0.44 (0.91)-0.20 (-1.88)

Residual Dev 7.01 7.43 7.21 7.75 5.89 2.31 7.07 4.4

LR Test Stat 0.95 0.53 0.75 0.21 2.07 5.65 0.89 3.56

AIC 50.07 50.49 50.28 50.82 48.96 45.38 50.14 47.47


Which “second” predictor is the best predictor of the numbers of elephants killed? Based on this, what is the fitted equation for the number of elephants killed?

Complete the following table: where Pearson R = 
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[image: image4.emf]Year Y LN_X5 LN_X7 PredictedResidual PearsonR

1988

39 3.989 7.6009 39.0419 -0.0419 -0.0067

1989

16 5.9189 7.6009 16.3819 -0.3819 -0.0944

1990

27 7.0809 5.4197 20.8364 6.1636 1.3503

1991

16 7.898 4.649 18.8922 -2.8922 -0.6654

1992

7 10.0229 4.649 7.2612 -0.2612 -0.0969

1993

9 9.1925 5.5037 7.8231 1.1769 0.4208

1994

12 8.1556 5.5037 12.4745 -0.4745 -0.1343

1995

23 6.3226 6.0204


_1394456213.xls
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		Parameter		LN_X1		LN_X2		LN_X3		LN_X4		LN_X5		LN_X6		LN_X7		LN_X8		LN_X9

		Constant		4.04 (17.1)		4.88 (12.7)		3.22 (32.8)		2.87 (31.4)		4.67 (15.6)		-3.33 (-2.6)		1.30 (2.9)		3.04 (36.6)		5.52 (9.7)

		LN(X)		-0.36 (-4.73)		-0.48 (-5.00)		-0.32 (-4.28)		0.14 (1.38)		-0.25 (-5.69)		1.49 (4.86)		0.27 (3.79)		-0.98 (-4.27)		-0.40 (-4.48)

		Residual Dev		20.74		18.35		22.65		38.42		7.96		18.03		26.37		22.94		19.06

		LR Test Stat		19.6		21.99		17.69		1.92		32.38		22.31		13.97		17.4		21.28

		AIC		61.81		59.42		63.71		79.49		49.02		59.09		67.43		64.01		60.13

		Parameter		LN_X1		LN_X2		LN_X3		LN_X4		LN_X6		LN_X7		LN_X8		LN_X9

		Constant		4.74 (14.9)		4.47 (10.8)		4.97 (10.9)		4.62 (14.6)		10.62 (2.6)		8.12 (5.4)		5.16 (8.2)		5.59 (9.7)

		LN(X5)		-0.33 (-3.50)		-0.32 (-3.16)		-0.31 (-3.84)		-0.25 (-5.49)		-0.41 (-3.41)		-0.45 (-4.65)		-0.33 (-3.30)		-0.20 (-3.86)

		LN(X)		0.15 (0.97)		0.16 (0.72)		0.11 (0.87)		0.05 (0.45)		-1.15 (-1.45)		-0.35 (-2.33)		0.44 (0.91)		-0.20 (-1.88)

		Residual Dev		7.01		7.43		7.21		7.75		5.89		2.31		7.07		4.4

		LR Test Stat		0.95		0.53		0.75		0.21		2.07		5.65		0.89		3.56

		AIC		50.07		50.49		50.28		50.82		48.96		45.38		50.14		47.47
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		Year		Y		LN_X5		LN_X7		Predicted		Residual		PearsonR

		1988		39		3.989		7.6009		39.0419		-0.0419		-0.0067

		1989		16		5.9189		7.6009		16.3819		-0.3819		-0.0944

		1990		27		7.0809		5.4197		20.8364		6.1636		1.3503

		1991		16		7.898		4.649		18.8922		-2.8922		-0.6654

		1992		7		10.0229		4.649		7.2612		-0.2612		-0.0969

		1993		9		9.1925		5.5037		7.8231		1.1769		0.4208

		1994		12		8.1556		5.5037		12.4745		-0.4745		-0.1343

		1995		23		6.3226		6.0204
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