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Exam #2 Study Questions 
GIS Modeling, GEOG 3110

University of Denver
Exam 2 Study Questions— covers week 7-10 material (required reading, lecture and lab exercises) 
The exam will be a 2.5 hour (maximum) closed book affair taken over the Internet (honor system) at your convenience— posted on the class website by 10:00am, Friday, March 15th and must be completed by 5:00pm, Tuesday, March 19th.  You will download the exam (time/date stamped at our website) and submit the completed document within 2.5 hours.  BE SURE to save your completed Word file before you exit to submit it!!!
At least two-thirds of the exam will be taken directly (verbatim) from the following list of questions.  There will be at least one question from each of the three types of questions (Terminology…, How Things Work, and mini-Exercises).  In each section you will be given two more questions than you are required to answer, thereby allowing you to skip the ones you find most troublesome.
You are strongly encouraged to study together and exchange insights about answering the questions… tackling this list alone is not recommended and will likely sink you as it is a time-sink.  Previous classes have 1) established study groups (or most often the entire class as a single study group), 2) then assign a “manageable” number of questions to each person, 3) exchange draft answers, and 4) “polish” the answers through an email dialog.  While the exam is CLOSED BOOK and NOTES, a communal study guide gives you a huge leg-up in understanding the questions and formulating good, comprehensive answers that you can “easily” pull out of your head …many brains are better than one.

The exam will not be curved, so all of you can max the exam (together)!  Send me an email if a question needs further explanation and I will post clarification …this offer is for clarification only and doesn’t apply to answering the question.
_________________________

Note: Some the questions have not “resonated very well” with previous classes, so I have eliminated 10 out of the full set of questions (10/34= nearly 30%).  You only are responsible for the 24 “numbered” questions …the ones with “strike-through” will not be candidates for the exam but I leave them in the list for those of you that want even more for your tuition buck if you want to review them on your own.  
I will select at least two-thirds of the exam questions from the following—

Questions on Terminology, Procedures and Basic Concepts…

1) What information is lost when you assign a single average value to a polygon (e.g., average lead concentration in well water for a county) based on a set of field samples collected within the polygon boundary?

Briefly describe 1) a spatial condition that has a positive spatial autocorrelation, 2) a spatial condition that has negative spatial autocorrelation, and 3) a spatial condition that has no spatial autocorrelation.

2) If a map surface is repeatedly smoothed (average of map values within a localized “roving window” moved about a project area) what is the statistical interpretation of the single value that will eventually be assigned to all map locations?
3) What is the difference between “map generalization” and “spatial interpolation”?
4) What is the difference between spatial “interpolation” and spatial “extrapolation”?
5) What information is provided by the “sum of the residuals” when assessing interpolation performance (residual analysis)?

6) What information is provided by the “average unsigned residual” when assessing interpolation performance (residual analysis)?

What information is provided by “interpolating the residuals” when assessing interpolation performance (residual analysis)?

7) What is the difference between “spatial autocorrelation” and “spatial correlation”?
8) Briefly describe how a “variogram” is used to summarize and visualize spatial autocorrelation.

9) Briefly describe the conceptual difference between the “numeric distribution” and the “spatial distribution” of point-sampled data.

Identify the equation for a “standard normal variable map,” explain how it is generated and how interpret the derived map values.

10) Identify and briefly discuss two approaches used to compare discrete maps.

11) Identify and briefly discuss three approaches that can be used to compare map surfaces.

12) What is the difference between “spatial statistics” and “spatial analysis”?
What is the difference between the “dependent” and “independent” map variables used in spatial data mining?

13) What are the four point sampling design considerations?

14) What is the main problem with using a traditional “regular grid” sampling pattern for generating map surfaces?

15) What is the main problem with using a traditional “random” sampling pattern for generating map surfaces?

In your own words explain the statistical terms “Mean,” “Standard Deviation,” “Skewness,” “Kurtosis,” “Median,” and “Quartile Range” as discussed in lecture and readings.  Be sure your answer addresses the “spatial implication” of these concepts.  Assume you are explaining the terms to a client that has minimal math/stat expertise.

Questions on “How Things Work”…

16) In your own words explain the major differences between “Inverse Distance Weighted” and “Kriging” spatial interpolation approaches as explained in the lecture and readings.  Assume you are explaining the terms to a client that has minimal math/stat expertise.

In your own words briefly describe how regression analysis is used to develop a prediction equation from a “map stack” of geo-referenced mapped data (continuous surfaces).  Be sure your answer discusses how the data is re-organized from geographic space into data space for fitting the regression line.  Also, comment on the data types required for regression.

In your own words briefly describe how an error map is derived during map regression and what information it contains.  Be sure your answer compares the information provided by the R-squared value of non-spatial statistics with the error map information.

17) Briefly describe the processing involved in generating a “percent difference map” given maps of the same variable for two time periods.

18) Briefly describe the processing involved in generating a “customer density surface” based on street addresses from a company’s customer listing.

19) How are the interpolation weights determined for “inverse distance weighted” surface modeling?

20) How are the interpolation weights determined for “Kriging” surface modeling?

What is the equation to “normalize” a map to the range 0-100?  …to “normalize” a map to an identified goal?  …to “normalize” a map as a Standard Normal Variable (SNV)”?

Describe the general processing steps for calculating a map that identifies “pockets” unusually high lead concentrations in soils throughout a suburban neighborhood based on a comprehensive set of unaligned systematic point soil samples.

21) Briefly discuss the limitations of traditional rectangular “Cartesian Coordinate” system and why a “hexagon-based” system is more robust in terms of map analysis (week 10 discussion).

Map Analysis “Mini-Exercise” questions…

22) Using MapCalc and the Agdata.rgs database, generate 1) a scatterplot, 2) a linear regression prediction equation and 3) a prediction map considering the  1997_Yield_volume (dependent variable) and the Veris_Shallow_Conductivity surface maps.  

Screen grab and embed your results below with a brief description of the processing you used to generate the information.

Using MapCalc and the AgData.rgs database, generate a map indicating three data zones (clusters) based on the Veris_Deep_Conductivity and Veris_Shallow_Conductivity.  Use “Scan …within 8 majority” to smooth the “salt and pepper” effects of the grouping.  Finally determine the average Veris deep and shallow values within each of the three smoothed data zones.  

Complete the following table…

	
	Veris_Deep_Conductivity (avg)
	Veris_Shallow_Conductivity (avg)

	Data Zone 1
	
	

	Data Zone 2
	
	

	Data Zone 3
	
	


Screen grab and embed your results below with a brief description of the processing you used to generate the information.

23) Using MapCalc and the Smallville.rgs database, generate customer density surfaces (total number of customers within 3 cell radius reach) for Kent’s Emporium (K_customers) and Colossal Mart’s (C_customers).  Extend the analysis for a “customer difference” map that identifies the disparity in customers between the two stores for each map location in the project area (2D discrete grid display with legend labels of 0= no difference, positive values indicating more Kent customers and negative values indicating more Colossal customers).  

Screen grab and embed your results below with a brief description of the processing you used to generate the information.

24) Using Surfer and the Sample3.dat data file (in the …\Samples folder) generate an interpolated surface with grid geometry of 0-50 and 50 as the # of lines in both the X and Y directions.  Use the default Krig parameters for the interpolation.  Display the interpolated map as a surface map with both contours and vector flow information overlaid.   

How many data points were used for the interpolation?

What is the average and standard deviation for the sample values (Z axis)?

What is the average and standard deviation for the interpolated map values (Z axis)?

Screen grab and embed your results below with a brief description of the processing you used to generate the information.  

