
STAT 696 Spring 2011Spatial Statisti
s Professor BaileySyllabusCourse Web Page: http://rohan.sdsu.edu/�babailey/stat696and bla
kboard.sdsu.eduMeeting Time: Le
tures: TTh 5:30 - 6:45 p.m. in GMCS 307Instru
tor: Professor Barbara BaileyGMCS 513email: babailey�s
ien
es.sdsu.eduOÆ
e Hours: Tu 12:30 - 2:00 p.m., Th 2:30 - 4:00 p.m; by appointmentReferen
e: The textbook for the 
ourse isBivand, R. S., Pebesma, E. J., and Gomez-Rubio, V. (2008). Applied Spatial Data Analysis with R,Springer-Verlag.Catalog Des
ription: Graphi
al and quantitative des
ription of spatial data. Kriging with 
ommon var-iogram models applied to geostatisti
al data. Models for latti
e data and spatial point patterns. Useof existing software, with the emphasis on the methodology needed to 
ondu
t resear
h in spatialstatisti
s and to analyze real data from the environment, geologi
al, and agri
ultural s
ien
es.Obje
tives: This 
ourse 
overs a wide range of statisti
al models and methods for data that are 
olle
tedat di�erent spatial lo
ations. These data are 
alled spatial data, whi
h arise in many areas su
h asenvironmental, health, natural resour
es, 
limatologi
al, geologi
al, and agri
ultural s
ien
es. This
ourse will provide you with the basi
 theory and tools for the statisti
al analysis and interpretationof spatial pro
esses. This 
ourse will 
over 
lassi
al methods su
h as kriging, as well as well as somenewly developed ones. The programming language R and a few pa
kages for analyzing spatial datawill be used in appli
ations. Spatial statisti
s is 
urrently one of the most a
tive resear
h areas instatisti
s and there has been tremendous advan
ement in methodologi
al and 
omputational resear
hin spatial statisti
s that enables us to analyze spatial data from many s
ienti�
 dis
iplines.Learning Out
omes:� Summarize data using both graphi
al and numeri
al methods for use in spatial statisti
al methods.� Chara
terize, 
ompare, and 
ontrast spatial data by variograms.� Perform variogram estimation and kriging for spatial predi
tion, in
luding measures of un
er-tainty.� Produ
e and interpret statisti
s and graphs, using spatial point pro
ess estimation te
hniques.� Present and 
ommuni
ate, both orally and in written-form, the results of statisti
al analyses ofspatial data.Homework: Homework assignments will be regularly available on the 
ourse web page as announ
ed in
lass. The homework will 
ontain a series of pra
ti
e problems of whi
h sele
ted problems will begraded. The homework serves as a tool to review and pra
ti
e the material 
overed in 
lass. Allmaterial 
overed on the assignments 
an be questioned on the exams. Some problems may require
omputing and must in
lude 
on
ise 
omputer output with a 
learly presented version of your 
ode.Late homework will not be a

epted. You may drop your lowest per
entage s
ore.1



Exams: There will be one in-
lass midterm Thursday, Mar
h 10, with a take-home portion due approx-imately the same week. The in-
lass part of the exam will be 
losed book. A hand 
al
ulator isne
essary for all exams. No 
ollaboration of any kind is allowed on the take-home part of the exam.No makeup exams are given - no ex
eptions.The �nal exam will be given Thursday, May 19 from 3:30 p.m. to 5:30 p.m. in GMCS 307. The �nalwill be 
umulative and 
omprehensive.Proje
t: As part of the 
ourse you will be asked to do an individual data analysis proje
t. The proje
tgrade will be based in part on a brief 5-10 minute presentation (depending on the size of the 
lass)during the last full week of 
lasses and a brief 3-5 page written report in journal style format (i.e., 12pt font, one in
h margins, single-spa
ed, �gures and tables 
learly presented and labeled at the end ofthe abstra
t, page limit does not in
lude �gures, tables, nor bibliography).You are required to attend all proje
t presentations. Attendan
e at the presentations will be a part ofyour proje
t grade.The proje
t will be done individually. You will illustrate and present data analysis 
on
epts from the
lass and literature. In 
onsultation with me, you may may 
hoose a proje
t of interest to you. As partof the proje
t, expe
t to read the appropriate literature, write a report, and give an oral presentationto demonstrate a thorough understanding of and to illustrate the te
hniques/methods used in the 
lassand arti
le.Grading: The grade for the 
lass is based on a s
ore 
omposed of the following.Homework 25 %Midterm Exam 25 %Proje
t 25 %Final Exam 25 %Topi
s to be 
overed: basi
 outline; topi
s may be added and/or dropped as the semester pro
eeds.1. Introdu
tion to Spatial Statisti
s2. Spatial Statisti
s from the Geostatisti
al Approa
ha. Variograms3. Estimation and Predi
tion of Spatial Pro
essesa. Krigingb. Cokriging4. Nonstationary Spatial Pro
esses5. Design of Spatial Networks6. Latti
e Models7. Spatial Point Patterns8. Spatial-Temporal Pro
essesPrerequisites: A 
al
ulus-based statisti
s 
ourse (STAT 551B or 670B).Tardiness and Early exits: The 
lass time is from 5:00 - 6:45 p.m. As 
ommon 
ourtesy to your fellowstudents, we would appre
iate if you show up to 
lass on time and leave when dismissed at 6:45. Ifyou must leave early, please inform me and sit on the aisle near an exit so as not to disturb studentslistening to and trying to learn from the le
tures.2



Code of A
ademi
 Condu
t on Examinations and Assignments: \At San Diego State University,students are invited to be a
tive members of the edu
ational 
ommunity. As with any 
ommunity, itsmembers serve a vital role in determining a

eptable standards of 
ondu
t, whi
h in
ludes a
ademi

ondu
t that re
e
ts the highest level of honesty and integrity." The \Statement of Student Rightsand Responsibilities 
lari�es for students their role as members of the 
ampus 
ommunity, setting forthwhat is expe
ted of them in terms of behavior and 
ontributions to the su

ess of our university." \In-appropriate 
ondu
t by Students . . . is subje
t to dis
ipline on all San Diego State University Campuses.The Center for Student Rights and Responsibilities 
oordinates the dis
ipline pro
ess and establishesstandards and pro
edures in a

ordan
e with regulations 
ontained in Se
tions 41301-41304 of Title5 of The California Code of Regulations, and pro
edures 
ontained in Exe
utive Order 628, StudentDis
iplinary Pro
edures for The California State University." See http://www.sa.sdsu.edu/srr/judi
ialfor more information.Other information: See 
ourse web page: http://rohan.sdsu.edu/�babailey/stat696
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