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Note: No deer survey data available in 2004 and 2006. 

Figure C.3. Comparison of deer-vehicle crash frequency and deer population in Iowa 
City’s deer management zones, 2002 to 2007 
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APPENDIX D. ADDITIONAL MAPS 

D.1 Cedar Rapids 

 
Figure D.1. Deer density and deer-vehicle crashes in Cedar Rapids 
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Figure D.2. Percentage of land developed and deer-vehicle crashes in Cedar Rapids 
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Figure D.3. Percentage of forestland and deer-vehicle crashes in Cedar Rapids 
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Figure D.4. Percentage of grassland and deer-vehicle crashes in Cedar Rapids 
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Figure D.5. Percentage of roadways and deer-vehicle crashes in Cedar Rapids 
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Figure D.6. Percentage of water/wetland and deer-vehicle crashes in Cedar Rapids 
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D.2 Dubuque 

 
Figure D.7. Deer density and deer-vehicle crashes in Dubuque 
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Figure D.8. Percentage of cropland and deer-vehicle crashes in Dubuque 
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Figure D.9. Percentage of forestland and deer-vehicle crashes in Dubuque 
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Figure D.10. Percentage of grassland and deer-vehicle crashes in Dubuque 
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Figure D.11. Percentage of roadways and deer-vehicle crashes in Dubuque 
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Figure D.12. Percentage of water/wetland and deer-vehicle crashes in Dubuque 
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D.3 Iowa City 

 
Figure D.13. Deer density and deer-vehicle crashes in Iowa City 
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Figure D.14. Percentage of land developed and deer-vehicle crashes in Iowa City 
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Figure D.15. Percentage of cropland and deer-vehicle crashes in Iowa City 
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Figure D.16. Percentage of forestland and deer-vehicle crashes in Iowa City 
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Figure D.17. Percentage of grassland and deer-vehicle crashes in Iowa City 
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Figure D.18. Percentage of water/wetland and deer-vehicle crashes in Iowa City 
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APPENDIX E. STATISTICAL MODEL OUTPUTS 

E.1 Frequency of Deer-Vehicle Crashes in Urban Deer Management Zones 

Negative Binomial Regression Model 
 
--> negbin;lhs=x5; rhs=one,x4,city,crop,comres$ 
+---------------------------------------------+ 
 
+---------------------------------------------+ 
| Negative Binomial Regression        | 
| Maximum Likelihood Estimates        | 
| Model estimated: Nov 11, 2009 at 03:52:41PM.| 
| Dependent variable          X5   | 
| Weighting variable         None   | 
| Number of observations       108   | 
| Iterations completed         11   | 
| Log likelihood function    -320.9481   | 
| Number of parameters         6   | 
| Info. Criterion: AIC =     6.05459   | 
|  Finite Sample: AIC =     6.06230   | 
| Info. Criterion: BIC =     6.20360   | 
| Info. Criterion:HQIC =     6.11501   | 
| Restricted log likelihood   -519.9524   | 
| McFadden Pseudo R-squared   .3827356   | 
| Chi squared          398.0086   | 
| Degrees of freedom          1   | 
| Prob[ChiSqd > value] =     .0000000   | 
| NegBin form 2; Psi(i) = theta        | 
+---------------------------------------------+ 
+--------+--------------+----------------+--------+--------+----------+ 
|Variable| Coefficient | Standard Error |b/St.Er.|P[|Z|>z]| Mean of X| 
+--------+--------------+----------------+--------+--------+----------+ 
 Constant|  1.76415176    .39877651   4.424  .0000 
 X4   |   .01430965    .00437452   3.271  .0011  28.7149815 
 CITY  |  -1.68407194    .41697296  -4.039  .0001  .59638889 
 CROP  |  2.74529493   1.58279093   1.734  .0828  .10534445 
 COMRES |  3.99988339   1.93405796   2.068  .0386  .12755598 
---------+Dispersion parameter for count data model 
 Alpha  |   .51555067    .09460894   5.449  .0000 
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Negative Binomial Regression Model—Interaction Effects 
 
--> negbin;lhs=x5; rhs=one,deercity,deercrop,deercomr$ 
 
+---------------------------------------------+ 
| Negative Binomial Regression        | 
| Maximum Likelihood Estimates        | 
| Model estimated: Nov 11, 2009 at 03:53:44PM.| 
| Dependent variable          X5   | 
| Weighting variable         None   | 
| Number of observations       108   | 
| Iterations completed         13   | 
| Log likelihood function    -326.4676   | 
| Number of parameters         5   | 
| Info. Criterion: AIC =     6.13829   | 
|  Finite Sample: AIC =     6.14374   | 
| Info. Criterion: BIC =     6.26246   | 
| Info. Criterion:HQIC =     6.18864   | 
| Restricted log likelihood   -567.5563   | 
| McFadden Pseudo R-squared   .4247838   | 
| Chi squared          482.1774   | 
| Degrees of freedom          1   | 
| Prob[ChiSqd > value] =     .0000000   | 
| NegBin form 2; Psi(i) = theta        | 
+---------------------------------------------+ 
+--------+--------------+----------------+--------+--------+----------+ 
|Variable| Coefficient | Standard Error |b/St.Er.|P[|Z|>z]| Mean of X| 
+--------+--------------+----------------+--------+--------+----------+ 
 Constant|  1.85200106    .14700129  12.599  .0000 
 DEERCITY|  -.04730099    .01287802  -3.673  .0002  17.7224109 
 DEERCROP|   .18046389    .03435777   5.252  .0000  2.29036730 
 DEERCOMR|   .15702589    .05367838   2.925  .0034  3.67027338 
---------+Dispersion parameter for count data model 
 Alpha  |   .57966751    .11438386   5.068  .0000 
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E.2 Frequency of Injuries in Deer-Vehicle Collisions in Urban Deer Management Zones 

Poisson Regression Model 
 
--> poisson;lhs=x18; rhs=one,dark,ocnvdc,x72,x27,gravelr,crop,road,under55$ 
+---------------------------------------------+ 
| Poisson Regression             | 
| Maximum Likelihood Estimates        | 
| Model estimated: Nov 11, 2009 at 03:55:55PM.| 
| Dependent variable         X18   | 
| Weighting variable         None   | 
| Number of observations       921   | 
| Iterations completed         9   | 
| Log likelihood function    -344.5763   | 
| Number of parameters         9   | 
| Info. Criterion: AIC =      .76781   | 
|  Finite Sample: AIC =      .76802   | 
| Info. Criterion: BIC =      .81496   | 
| Info. Criterion:HQIC =      .78580   | 
| Restricted log likelihood   -369.2071   | 
| McFadden Pseudo R-squared   .0667128   | 
| Chi squared          49.26168   | 
| Degrees of freedom          8   | 
| Prob[ChiSqd > value] =     .0000000   | 
+---------------------------------------------+ 
 
+---------------------------------------------+ 
| Poisson Regression             | 
| Chi- squared =  920.65823 RsqP=  .1281  | 
| G - squared =  476.18259 RsqD=  .0938  | 
| Overdispersion tests: g=mu(i) : 1.552   | 
| Overdispersion tests: g=mu(i)^2: 1.888   | 
+---------------------------------------------+ 
+--------+--------------+----------------+--------+--------+----------+ 
|Variable| Coefficient | Standard Error |b/St.Er.|P[|Z|>z]| Mean of X| 
+--------+--------------+----------------+--------+--------+----------+ 
 Constant|  -1.94169765    .39211855  -4.952  .0000 
 DARK  |   .44997927    .18886151   2.383  .0172  .36807818 
 OCNVDC |  -.30281145    .18810609  -1.610  .1074  .49837134 
 X72   |  -.07831055    .03960457  -1.977  .0480  4.16286645 
 X27   |   .22669514    .05829809   3.889  .0001  3.66449511 
 GRAVELR |  -.66031655    .21703212  -3.042  .0023  .55591748 
 CROP  |  1.00214629    .51135174   1.960  .0500  .14933066 
 ROAD  |  -6.45153290   3.58509377  -1.800  .0719  .05999848 
 UNDER55 |  -.50754406    .20976946  -2.420  .0155  .50054289 
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Poisson Regression Model—Interaction Effects 
 
--> poisson;lhs=x18; rhs=one,dark,ocnvdc,x72,x27,gravelr,deercrop,under55$ 
+---------------------------------------------+ 
| Poisson Regression             | 
| Maximum Likelihood Estimates        | 
| Model estimated: Nov 11, 2009 at 03:56:37PM.| 
| Dependent variable         X18   | 
| Weighting variable         None   | 
| Number of observations       921   | 
| Iterations completed         9   | 
| Log likelihood function    -346.3015   | 
| Number of parameters         8   | 
| Info. Criterion: AIC =      .76938   | 
|  Finite Sample: AIC =      .76956   | 
| Info. Criterion: BIC =      .81130   | 
| Info. Criterion:HQIC =      .78538   | 
| Restricted log likelihood   -369.2071   | 
| McFadden Pseudo R-squared   .0620400   | 
| Chi squared          45.81121   | 
| Degrees of freedom          7   | 
| Prob[ChiSqd > value] =     .0000000   | 
+---------------------------------------------+ 
 
+---------------------------------------------+ 
| Poisson Regression             | 
| Chi- squared =  930.77960 RsqP=  .1185  | 
| G - squared =  479.63306 RsqD=  .0872  | 
| Overdispersion tests: g=mu(i) : 1.607   | 
| Overdispersion tests: g=mu(i)^2: 1.906   | 
+---------------------------------------------+ 
+--------+--------------+----------------+--------+--------+----------+ 
|Variable| Coefficient | Standard Error |b/St.Er.|P[|Z|>z]| Mean of X| 
+--------+--------------+----------------+--------+--------+----------+ 
 Constant|  -2.19136192    .35134418  -6.237  .0000 
 DARK  |   .42660711    .18805283   2.269  .0233  .36807818 
 OCNVDC |  -.28801016    .18762205  -1.535  .1248  .49837134 
 X72   |  -.08689355    .03988096  -2.179  .0293  4.16286645 
 X27   |   .21568877    .05819478   3.706  .0002  3.66449511 
 GRAVELR |  -.58234330    .20635715  -2.822  .0048  .55591748 
 DEERCROP|   .02521093    .01647958   1.530  .1261  3.59799350 
 UNDER55 |  -.55888150    .21228752  -2.633  .0085  .50054289 
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E.3 Severity of Deer-Vehicle Crashes in Urban Deer Management Zones 

Binary Probit Model 
 
--> probit; lhs=pdo; rhs=one, singlocc,x27, frid, 
dry,othprinc,gravelr,spl65,... 
Normal exit from iterations. Exit status=0. 
 
+---------------------------------------------+ 
| Binomial Probit Model            | 
| Maximum Likelihood Estimates        | 
| Model estimated: Nov 11, 2009 at 03:57:31PM.| 
| Dependent variable         PDO   | 
| Weighting variable         None   | 
| Number of observations       921   | 
| Iterations completed         1   | 
| Log likelihood function    -280.3524   | 
| Number of parameters         11   | 
| Info. Criterion: AIC =      .63269   | 
|  Finite Sample: AIC =      .63300   | 
| Info. Criterion: BIC =      .69032   | 
| Info. Criterion:HQIC =      .65468   | 
| Restricted log likelihood   -322.6850   | 
| McFadden Pseudo R-squared   .1311887   | 
| Chi squared          84.66526   | 
| Degrees of freedom          10   | 
| Prob[ChiSqd > value] =     .0000000   | 
| Hosmer-Lemeshow chi-squared =  .00000   | 
| P-value= 1.00000 with deg.fr. =    8   | 
+---------------------------------------------+ 
+--------+--------------+----------------+--------+--------+----------+ 
|Variable| Coefficient | Standard Error |b/St.Er.|P[|Z|>z]| Mean of X| 
+--------+--------------+----------------+--------+--------+----------+ 
---------+Index function for probability 
 Constant|   .36550286    .44710043   .817  .4136 
 SINGLOCC|   .71119521    .12363548   5.752  .0000  .69381107 
 X27   |  -.13335085    .03680178  -3.623  .0003  3.66449511 
 FRID  |   .35554263    .17614360   2.018  .0435  .18023887 
 DRY   |  -.23744069    .12259973  -1.937  .0528  .41368078 
 OTHPRINC|  -.36790320    .17665407  -2.083  .0373  .54180239 
 GRAVELR |   .52725743    .16550594   3.186  .0014  .55591748 
 SPL65  |  -.46902981    .14836538  -3.161  .0016  .28664495 
 LNAADT |   .11701412    .05011052   2.335  .0195  8.94456471 
 CROP  |  -.91141466    .35266538  -2.584  .0098  .14933066 
 ROAD  |  3.12523509   2.08868142   1.496  .1346  .05999848 
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Binary Probit Model—Interaction Effects 
 
--> probit; lhs=pdo; rhs=one, singlocc,x27, frid, 
dry,othprinc,gravelr,spl65,... 
Normal exit from iterations. Exit status=0. 
 
+---------------------------------------------+ 
| Binomial Probit Model            | 
| Maximum Likelihood Estimates        | 
| Model estimated: Nov 11, 2009 at 03:58:49PM.| 
| Dependent variable         PDO   | 
| Weighting variable         None   | 
| Number of observations       921   | 
| Iterations completed         3   | 
| Log likelihood function    -281.9650   | 
| Number of parameters         10   | 
| Info. Criterion: AIC =      .63402   | 
|  Finite Sample: AIC =      .63428   | 
| Info. Criterion: BIC =      .68641   | 
| Info. Criterion:HQIC =      .65401   | 
| Restricted log likelihood   -322.6850   | 
| McFadden Pseudo R-squared   .1261913   | 
| Chi squared          81.44006   | 
| Degrees of freedom          9   | 
| Prob[ChiSqd > value] =     .0000000   | 
| Hosmer-Lemeshow chi-squared =  .04212   | 
| P-value= 1.00000 with deg.fr. =    8   | 
+---------------------------------------------+ 
+--------+--------------+----------------+--------+--------+----------+ 
|Variable| Coefficient | Standard Error |b/St.Er.|P[|Z|>z]| Mean of X| 
+--------+--------------+----------------+--------+--------+----------+ 
---------+Index function for probability 
 Constant|   .44391117    .44290598   1.002  .3162 
 SINGLOCC|   .70636802    .12332320   5.728  .0000  .69381107 
 X27   |  -.12681853    .03654461  -3.470  .0005  3.66449511 
 FRID  |   .32723206    .17403568   1.880  .0601  .18023887 
 DRY   |  -.21431291    .12146951  -1.764  .0777  .41368078 
 OTHPRINC|  -.33151509    .17229703  -1.924  .0543  .54180239 
 GRAVELR |   .48542065    .16275059   2.983  .0029  .55591748 
 SPL65  |  -.45555561    .14813422  -3.075  .0021  .28664495 
 LNAADT |   .11982510    .04869205   2.461  .0139  8.94456471 
 DEERCROP|  -.02425905    .01135722  -2.136  .0327  3.59799350 
 
 
 


