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DIRECT TESTIMONY

EDWARD L. SPITZNAGEL, JR.

WITNESS INTRODUCTION

PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND EMPLOYER. |

My name is Edward L. Spitznagel, Jr., and my business address is Campus Box
1146, One Brookings Drive, St Louis, Missouri 63130. | am employed by
Washington University.

WHAT IS YOUR PRESENT POSITION?

I am Professor of Mathematics in the College of Arts and Sciences at Washington
University. | also hold a joint appointment in the Division of Biostatistics of the
Washington University School of Medicine.

PLEASE REVIEW YOUR EDUCATIONAL BACKGROUND AND WORK
EXPERIENCE.

| hold a Bachelor of Science, summa cum laude, in mathematics, awarded in 1962
by Xavier University, Cincinnati, Ohio. | hold a Master of Science (1963) and Ph.D.
(1965) in mathematics awarded by the University of Chicago. | have served on thé
Faculty of Arts and _Sciences of Washington University since 1969. | héve held a
joint appointment in the Division of Biostatistics since 1978. From 1965 to 1969, |

was on the faculty of Northwestern University.

Attached to my testimony is Schedule ELS-1, which provides a more detailed listing

of my education and qualifications in the area of mathematics and statistics.
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PURPOSE AND SCOPE

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS CASE?

| have been employed by Missouri-American Water Company to make weather-
normalized predictions of water utilization for the period January 2003 to December
2003. |

WHAT IS WEATHER NORMALIZATION?

From one year to the next, variations in temperature and precipitation lead to
changes in water consumption. More water will generally be used during hotter,
drier periods. The regulatory question is how to reflect those weather-related

differences when setting rates.

For ratemaking purposes, revenues need to be set at as "normal" a level as
possible, factoring out the potential or actual results of unusual weather conditions.
This can be accomplished by building statistical models that predict water utilization
from meteorological data and other possible predictors. An estimate of future
utilization can then be made by using a long-term average of meteorological data
and known values of the other predictors. |

WHAT ARE EXAMPLES OF THESE OTHER NON-METEOROLOGICAL
PREDICTORS?

One is the year itself. Due to gradual introduction of water-conseNing pilumbing
fixtures and appliances, in many regions use of wéter appears to be slowly

declining over time. In other regions where the growth has led to new homes with
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expansive lawns and/or larger commercial establishments, the use of water can

increase over time.

Another is the month of the year. While water utilization increases during the
warmer, drier summer months, analysis of variance shows that month as a
categorical variable is a powerful predictor even after temperature and moisture
have been included in the model.

WHAT MODEL FOR WATER UTILIZATION DID YOU EMPLOY?

In a previous case before the Public Service Commission of the Commonwealth of
Kentucky (1997), | screened a large number of candidate predictors by examining
data from fourteen different operating systems in five states: Kentucky, Missouri,
Ohio, Tennessee, and Virginia. Five of these fourteen operations were located in
Missouri: Brunswick, Cottleville (St. Charles), Mexico, Parkville, and Warrensburg.
| also received data from two other Missouri operations: Joplin and St. Joseph.
Since these two systems were billed on a qﬁarterly basis at that time of my study,
they could not provide records on the numbers of customers billed in each billing

cycle, so it was not possible to compute consumption on a per-customer basis.

| used as candidate predictors only those variables that correlated consistently with
utilization for most or all of these operating companies.

WHAT WERE SOME OF THE VARIABLES THAT MET THIS CRITERION?

For heat, both mean temperature and cooling degree days correlated strongly with

utilization. For moisture, the Palmer Drought Severity Index correlated strongly with
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utilization. Rainfall and the available soil moisture index used in Missouri at that

time did not correlate nearly as well.

| then fitted the surviving candidates in a multivariate model to predict utilization. |
found that calehdar month was a strong predictor even in the presence of heat and
moisture variables. Therefore, | included month as a categorical variable. W ith
month included, | tested drought severity index, temperature, and calendar year as
potential numeric predictors. | found that temperature was not a useful predictor in

the presence of the other variables, so from that point onward, | did not use it.

For the months of January through April, there was no evidence that moisture
predicted utilization. For the months of May through December, there was evidence
of moisture predicting utilization, being a weak predictor in the months of May, June,
November, and December, and a strong predictor for the months of July through

October.

| tested truncated versions of the Palmer Drought Severity Index as predictors,
finding that truncation at 0 yielded a slightly larger R-square than the non-truncated

index and the index truncated at all other levels.

Month was a very strong predictor, both as a main effect and interacting with the
drought severity index. Because of this, | estimated twelve separate predictive

models, one for each month of the year.
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DID YOU RE-SCREEN FOR PREDICTORS IN THE PRESENT CASE?

For the present case, | screened those same predictors to estimate water utilization
by fitting them to monthly or quarterly consumption data from January 1993 through
December 2002, for six of the nine operating districts: Brunswick, Mexico, Parkville,
Warrensburg, St. Charles County, and St. Louis County. In the case of
Warrensburg, the numbers of commercial customers were too low during the ten-
month period from October 1994 through July 1995. For Warrensburg commercial
customers, | used the remaining 110 months of data. Jefferson City had only three
years of billing information. The numbers of bills per cycle were not available for
Joplin and St. Joseph, so these two companies’ quarterly data could not be used.
The only major difference | found was that the Palmer Drought Severity Index

worked best with no truncation.

| then estimated monthly or quarterly consumption models for the six companies
separately for residential and commercial customers, as well as for O ther P ublic
Authority customers ofA St. Louis County consumption. Each model potentially
includes month as a categorical variable and separate monthly slopes for Palmer
Drought Severity Index (for May through December) and year since 1990. Analyses
efvariance for these full models can be found in Schedule ELS-2. Both Type |
(sequential) and Type |l (partial) sums of squares and F-tests are given. The
selection criterion for retaining a term in the model was based on its Type Ill sum of
squares and F-test. If the drought severity index slopes as a group were not

statistically significant, they were removed from the model. If the year since 1990
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slopes as a group were not statistically significant, they were removed from the
model. For Joplin and St. Joseph, | fitted models with the same predictors, except
on an annual basis using the mean number of customers each year as thé divisor to
obtain the per-customer consumption.

WHAT IS SERIAL CORRELATION?

Serial correlation is a positive or negative correlation of a time series with itself
shifted in time. Formal statistical significance tests assume independence of the
error term in the statistical model. That is, the error term is assumed not to have
serial correlation.

IS IT APROBLEM IN THIS METHODOLOGY?

In these models, because of the use of monthly or quarterly data, there could be a
slight positive correlation of the error term. This tends to increase the p-values
(equivalent to making hypothesis tests slightly less significant). It does not cause
the coefficient estimates to be biased. In the 1997 case before the Public Service
Commission of the Commonwealth of Kentucky, | tested for this decreased
statistical significance by using the SAS AUTOREG procedure. That was
somewhat awkward because | needed to create individual dummy variables and it
was hard to test them simultaneously as a set. In the current case, except for the
St. Louis County quarterly-billed customers and the Joplin and St. Joseph
customers, | have used the new MIXED procedure with an AR(1) (autoregressive
order 1) error term. For the quarterly-billed customers, | used the SAS AUTOREG
procedure in order to allow for an AR(3) error term. The results are displayed in

Schedule ELS-3. Five models do not appear in Schedule ELS-3 because in
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Schedule ELS-2 neither the drought severity index slopes nor the year since 1990
slopes were statistically significant. Since Joplin and St. Joseph were modeled on
an annual basis, there is no problem with serial correlation, and hence they do not
appear in Schedule ELS-3.

DID ANY TERMS THAT WERE STATISTICALLY SIGNIFICANT IN SCHEDULE
ELS-2 LOSE THAT SIGNIFICANCE IN SCHEDULE ELS-3 DUE TO SERIAL
CORRELATION?

No, all terms that were statistically significant remained statistically significant. |
therefore ran the reduced monthly, quarterly (for St. Louis County), and annual (for
Joplin and St. Joseph) models with an option that their coefficients be printed.
These coefficients appear in Schedule ELS-4.

THE ST. JOSEPH COMMERCIAL MODEL INCLUDES YEAR SINCE 1990, YET
THIS TERM WAS NOT STATISTICALLY SIGNIFICANT IN SCHEDULE ELS-2.
PLEASE EXPLAIN THIS EXCEPTION.

The overall model for St. Joseph commercial customers was statistically significant,
(F = 6.66, P-value = 0.0240) w hich indicates that consumption can be p redicted
from the drought severity index and/or year since 1990. However, neither of these
terms is statistically significant in the presence of the other. This is due to the
condition of co linearity, in which the explanatory variables are correlated with each
other. That is, each variable can partly substitute for the other. Since | did not wish
to lose the ability to predict utilization, | ran simple regressions of annual

consumption on each of the drought severity index and year since 1990 by
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themselves. Year since 1990 turned out to be the stronger predictor, with a P-value
of 0.0065, which made it worthwhile to base a predictive model on it.

ONCE YOU HAD ESTIMATED THE COEFFICIENTS IN THESE MODELS, HOW
DID YOU PROJECT UTILIZATION FOR JANUARY 2003 THROUGH DECEMBER
20037

For the six operating companies for which | was able to fit monthly or quarterly
models, | inserted the thirty-year averages (from 1973 to 2002) of the Palmer
Drought Severity Index for each of the months of April through December and the
value 13 for the variable year since 1990 into those models. This resulted in twelve
predicted values, onevfor each month of 2003. | then computed a weighted average
of these values, with weights equal to the number of days in the month or quarter
preceding the billing month. This weighted average is the projected daily per-
customer consumption for the year 2003, for average weather. For Joplin and St.
Joseph, | did the same computation, except on an annual basis. The resulting
estimates are given in Schedule ELS-4. In that case, | did not need a weighted
average since | was already estimating average daily consumption over an entire
year.

NOT ALL OF THE COEFFICIENT ESTIMATES IN SCHEDULE ELS-4 ARE
STATISTICALLY SIGNIFICANT. IS THIS A PROBLEM?

No. The candidate categorical variables were obtained as described above, by
examining data from all the different water systems, selecting those that correlated
with utilization over most or all of those companies. They were then subjected to

the further requirement that they had to be statistically significant in the predictive
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model for residential, commercial, or other public authority within the given water
system. Once those variables were selected, the resuiting estimates based on their
dummy codes will be unbiased. If the dummy codes were subject to further
selection based on statistical significance, there is a chance that a small amount of
bias could result.

WHAT ARE YOUR PROJECTIONS OF DAILY UTILIZATION UNDER AVERAGE
WEATHER BY CUSTOMER AND OPERATING DISTRICT?

These projections are given in Schedule ELS-5.

DOES THIS CONCLUDE YOUR TESTIMONY?

Yes, it does.
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Edward L. Spitznagel, Jr.

Born: Cincinnati, Ohio, September 4, 1941.

Education:

Xavier University, 1959-1962
Awarded Bachelor of Science Degree (Summa Cum Laude), 1962

University of Chicago, 1962-1965
Awarded Master of Science Degree, 1963
Awarded Ph.D. in Mathematics, 1965

Scholarships and Fellowships:

Xavier University, 1959-1962
Honorary Woodrow Wilson Fellow, 1962-1963
National Science Foundation Fellow, 1962-1965

Positions:

Assistant Professor of Mathematics
Northwestern University, 1965-1969

Associate Professor of Mathematics
Washington University, 1969-1980

Professor of Mathematics
Washington University, 1980-present

Joint appointment, Division of Biostatistics,
Washington University School of Medicine, 1978-present

Consulting Experience:

Litton Industries (USACDCEC, Fort Ord, CA)

Price Waterhouse (Advanced Auditing Methods, NY)
Mallinckrodt, Inc.

St. Louis County Juvenile Court

Monsanto Company

American Red Cross

Carboline Corporation

Regional Justice Information Service

Harris-Stowe State College

Equal Employment Opportunity Commission
American Optometric Association

Petrolite Corporation

U.S. Army Atmospheric Sciences Laboratory (White Sands, NM)
St. Louis County Water Company

Gateway Medical Research, Inc.

MasterCard

Missouri-American Water Company

Capital City Water Company

Kentucky-American Water Company
Tennessee-American Water Company
Anheuser-Busch, Inc.

Santa Clara County Mental Health Administration (San Jose, CA)
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Publications:

1. New impedance method for determining viscoelastic constants. Rev. Sci. Inst. 35, 582-586 (1964).
(With Potzick and Catanese)

2. Hall subgroups of certain families of finite groups. Math. Z. 97, 259-290 (1967).
3. A new look at the fifteen puzzle. Math. Mayg. 40, 171-174 (1967).

4. Terminality of the maximal unipotent subgroups of Chevalley groups. Math. Z. 103, 112-116
(1968).

5. Note on the alternating group. Amer. Math. Monthly 75, 68-69 (1968).

6. A computer study of the orders of finite simple groups. Math. Comp. 22, 669-671 (1968). (With
Szygenda)

7. Density of finite simple group orders. Math. Z. 106, 175-177 (1968). (With Dornhoff)

8. An experimental approach in the teaching of probability. The Mathematics Teacher 61, 565-568
(1968).

9. Structure and terminality of the maximal unipotent subgroups of Steinberg groups. Ilinois J. Math.
13, 400-405 (1969).

10. Poisson integrals: rigor or mortis? Amer. J. Phys. 38, 266-267 (1970). (With Hart)
11. An elementary proof that primes are scarce. Amer. Math. Monthly 77, 396-397 (1970).
12. Selected topics in mathematics. Holt, Rinehart and Winston (1971).

13. Lognormal model for ascorbic acid requirements in man. Bioscience 21, 981-984 (1971).

14. The uses of computing in a modernized probability and statistics course. Proceedings of the Second
Annual Conference on Computers in the Undergraduate Curricula, 217-222 (1971).

15. Properties of a game based on Euclid’s algorithm. Math. Mag. 46, 87-92 (1973).

16. Use of a questionnaire-oriented research project in teaching undergraduate statistics. Proceedings
of the Fourth Annual Conference on Computers in the Undergraduate Curricula, 352-357 (1973).

17. An inexpensive computer assist in teaching large enrollment mathematics courses. Proceedings of
Symposia in Applied Mathematics (American Mathematical Society) 20, 175-179 (1974).

18. Use of SAS in teaching a first course in statistics. Proceedings of the First Annual Conference of
SAS Users Group International, 85-89 (1976).

19. Maintenance and analysis of anesthesia/surgery data with SAS. Proceedings of the Third Annual
Conference of SAS Users Group International, 74-76 (1978). (With Owens)

20. K.W.L.C. indexes with SAS. Proceedings of the Third Annual Conference of SAS Users Group
International, 267-270 (1978).
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21. The use of loglinear and multivariate logistic models to assess the associations between HLA
antigen responses and disease. Proceedings of the 1978 American Statistical Association Section on
Statistical Computing, 271-275 (1978). (With Miller and Kass)

22. ASA physical status classifications: a study of consistency of ratings. Anesthesiology 49, 239-243
(1978). (With Owens and Felts)

23. Interfacing SAS with Mark IV. Proceedings of the Fourth Annual Conference of SAS Users Group
International, 41-44 (1979).

24. SAS as a management tool for course regisiration and grading. Proceedings of the Fourth Annual
Conference of SAS Users Group International, 158-161 (1979).

25. Tally of ASA classification responses. Anesthesiology 51, 181 (1979). (With Owens and Felts)

26. Outcome studies of anesthesia - Washington University. in Health Care Delivery In Anesthesia,
edited by R. A. Hirsh, W. H. Forrest, Jr., F. K. Orkin, and H. Wollman. George F. Stickley Co. 67-
72 (1980). (With Owens)

27. Morphological and biochemical studies in the development of cholinergic properties in cultured

sympathetic neurons I. Correlative changes in choline acetyltransferase and synaptic vesicle
cytochemistry. J. Cell Biology 84, 680-691 (1980). (With Johnson et al.)

28. Letter to the editor regarding the Mahoney, Bird and Cooke article: Annual clinical examination -
the best available screening test for breast cancer (V. Engl. J. Med. 301, 315-316 (1979)). New
England Journal of Medicine 302, 60 (1980). (With Gohagan et. al.)

29. Anesthetic side effects and complications: An overview. in Anesthetic Side Effects and
Complications: Seeking, Finding, and Treating, edited by W. D. Owens. Little, Brown and Company.
1-9 (1980). (With Owens)

30. A SAS macro for computing the kappa statistic to assess reliability. Proceedings of the Fifth
Annual Conference of SAS Users Group International, 159-163 (1980). (With Rice and Helzer)

31. Computer generated repeatable examinations. Proceedings of the Fifth Annual Conference of SAS
Users Group International, 438-442 (1980).

32. Shaded map reports. Proceedings of the Fifth Annual Conference of SAS Users Group
International, 475-481 (1980).

33. Individual and combined effectiveness of palpation, thermography, and mammography in breast
cancer screening. Preventive Medicine 9, 713-721 (1980). (With Gohagan et al.)

34. Effect of pedaling rate on submaximal exercise responses of competitive cyclists. J. Appl. Physiol.
51, 447-451 (1981). (With Hagberg et al.)

35. Simulation of population genetics models with SAS. Proceedings of the Sizth Annual Conference
of SAS Users Group International, 605-606 (1981).

36. Optimal strategies for breast cancer detection. in Systems Science in Health Care, edited by C.
Tilquin. Pergamon Press. 321-330 (1981). (With Gohagan et al.)
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37. Computer graphics in selection of screening strategies. Proceedings of the Seventh Annual
Conference of SAS Users Group International, 167-170 (1982). (With Gohagan)

38. Optimal stratified sampling, with an application to auditing. Proceedings of the Seventh Annual
Conference of SAS Users Group International, 415-417 (1982).

39. Early Detection of Breast Cancer: Risk, Detection Procedures, and Therapeutic Implications.
Praeger Publishers (1982). (With Gohagan et al.)

40. Plasma epinephrine and norepinephrine levels during anesthesia - enflurane-N,0-O, compared with
fentanyl-N,O-O,. Anesth. Anal. 61, 366-370 (1982). (With Brown et al.)

41. Heterogeneity in schizophrenia - a cluster-analytic approach. Psychiat. R. 8, 1-12 (1983). (With
Farmer and McGuffin)

42. SAS methods for balanced repeated replications. Proceedings of the Eighth Annual Conference of
SAS Users Group International, 844-847 (1983).

43. Breast self examination as a screening procedure. Third International Conference on System
Science in Health Care, 455-458 (1984). (With Gohagan et al.)

44. ROC analysis of mammography alone and in combination with clinical palpation for breast
screening. Third International Conference on System Science in Health Care, 463-466 (1984). (With
Gohagan et al.)

45. Experimental design for the evaluation of nuclear magnetic resonance imaging in clinical medicine.
Third International Conference on System Science in Health Care, 881-884 (1984). (With Gohagan et
al.)

46. Graphic representation of logistic regression models. Proceedings of the Ninth Annual Conference
of SAS Users Group International, 870-873 (1984). (With Gohagan et al.)

47. Utilization patterns of health maintenance organization disenrollees. Medical Care 22, 827-833
(1984). (With Griffith and Baloff)

48. ROC analysis of mammography and palpation for breast screening. Invest Radiol 19, 587-592
(1984). (With Gohagan et al.)

49. A proposed solution to the base rate problem in the kappa statistic. Arch Gen Psychiatry 42, 725-
728 (1985). (With Helzer)

50. A comparison of clinical and Diagnostic Interview Schedule diagnoses: Physician reexamination of
lay-interviewed cases in the general population. Arch Gen Psychiatry 42, 657-666 (1985). (With
Helzer et al.)

51. A mouse embryo culture system for quality control testing of human in vitro fertilization and
embryo transfer media and fetal cord sera. Gamete Research 11, 411-419 (1985). (With Cheung et
al.)

52. Comparison of variance estimation methods for complex sample designs under extreme conditions.
Proceedings of the Tenth Annual Conference of SAS Users Group International, 1084-1088 (1985).




Schedule ELS-1

53. Sampling the household population. in Epidemiologic Field Methods in Psychiatry: The NIMH
Epidemiologic Catchment Area Program, edited by W. Eaton and L. Kessler. Academic Press. 23-48
(1985). (With Holzer et al.)

54. Sampling: The institutional survey. in Epidemiologic Field Methods in Psychiatry: The NIMH
Epidemiologic Catchment Area Program, edited by W. Eaton and L. Kessler. Academic Press. 49-66
(1985). (With Leaf et al.)

5. Statistical methods for estimating and extrapolating disease prevalence and incidence rates from a
multisite study. in Epidemiologic Field Methods in Psychiatry: The NIMH Epidemiologic Catchment
Area Program, edited by W. Eaton and L. Kessler. Academic Press. 351-373 (1985). (With Manton
et al.)

56. Staging parameters for cancers of the head and neck: a multi-factorial analysis. Laryngoscope 95,
1378-1381 (1985). (With Jacobs and Sessions)

57. Radiogenic breast cancer effects of mammographic screening. Journal of the National Cancer
Institute 77, 71-76 (1986). (With Gohagan et al.)

58. Difficult-to-recruit respondents and their effect on prevalence estimates in an epidemiologic survey.
American Journal of Epidemiology 125, 329-339 (1987). (With Cottler et al.)

59. Left globus pallidus abnormality in never-medicated patients with schizophrenia. Proc Natl Acad
Sci USA 84, 561-563 (1987). (With Early et al.)

60. Multispectral analysis of MR images of the breast. Radiology 163, 703-707 (1987). (With Gohagan
et al.)

61. The predictive validity of lay Diagnostic Interview Schedule diagnoses in the general population.
Arch Gen Psychiatry 44, 1069-1077 (1987). (With Helzer and McEvoy)

62. The effect of medication compliance on the control of hypertension. Journal of General Internal
Medicine 2, 298-305 (1987). (With Eisen et al.)

63. Teaching biostatistics with an emphasis on reading the medical literature. Proceedings of the 1987
American Statistical Association Section on Statistical Education, 111-115 (1987). (With Schechtman)

64. Evidence that the biliary migrating myoelectric complex (MMC) is preserved after feeding.
Gastroenterology 95, 894 (1988). (With Zenilman et al.)

65. Scheduling mammograms for asymptomatic women. Preventive Medicine 17, 155-172 (1988).
(With Gohagan et al.)

66. Increased fentanyl requirement in patients receiving long-term anticonvulsant therapy.
Anesthesiology Review 15, 54-55 (1988). (With Tempelhoff and Modica)

67. Accelerated train of four recovery from atracurium in patients receiving long-term anticonvulsant
therapy. Anesthesiology Review 15, 55-56 (1988). (With Modica and Tempelhoff)

68. Antimicrobial misuse in patients with positive blood cultures. The American Journal of Medicine
87, 253-259 (1989). (With Dunagan et al.)
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69. Exclusion of chromosomal mosaicism in amniotic-fluid cultures — efficacy of insitu versus flask
techniques. Prenatal Diagnosis 10, 41-57 (1990). (With Cheung et al.)

70. Anticonvulsant therapy increases fentanyl requirements during anesthesia for craniotomy. Can J
Anaesth 37, 327-332 (1990). (With Tempelhoff and Modica)

71. Nitrous oxide, nausea, and vomiting after outpatient gynecologic surgery. J Clin Anesth 2, 168-171
(1990). (With Felts and Poler)

72. The relation of ulcerative colitis to psychiatric factors: a review of findings and methods. Am J
Psychiatry 147, 974-981 (1990). (With North et al.)

73. Clinical classification and staging for primary malignancies of the maxillary antrum. Laryngoscope
100, 1106-1111 (1990). (With Zamora et al.)

74. Time-series analysis of myoelectric cycling of sphincter of Oddi: evidence of cycling during fed
state. Am J Physiology 259, 511-517 (1990). (With Zenilman et al.)

75. The effect of prescribed daily dose frequency on patient medication compliance. Arch Intern Med
150, 1881-1884 (1990). (With Eisen et al.)

76. Resistance to atracurium-induced neuromuscular blockade in patients with intractable seizure
disorders treated with anticonvulsants. Anesthesia and Analgesia T1, 665-669 (1990). (With
Tempelhoff et al.)

77. California Mental Health Needs 1, 1-182. California Department of Mental Health (1990). (With
Meinhardt and Jerrell).

78. California Mental Health Needs 2, 1-467. California Department of Mental Health (1990). (With
Meinhardt and Jerrell).

79. Comments on psychiatric aspects of ulcerative colitis - reply. Am J Psychiatry 148, 688 (1991).
(With North et al.) '

80. Do life events or depression exacerbate inflammatory bowel disease? Annals of Internal Medicine
114, 381-386 (1991). (With North et al.)

81. Antibiotic misuse in two clinical situations - positive blood culture and administration of
aminoglycosides. Reviews of Infectious Diseases 13, 405-412 (1991). (With Dunagan et al.)

82. Agreement between DSM-III and III-R substance use disorders. Drug and Alcokol Dependence 29,
17-25 (1991). (With Cottler et al.)

83. New methods in cross-cultural psychiatry: Psychiatric illness in Taiwan and the United States.
Am J Psychiatry 148, 1697-1704 (1991). (With Compton et al.)

84. Surgical pathology of cancer of the oral cavity and oropharynx. Laryngoscope 101, 1175-1197
(1991). (With Sessions et al.)

85. Sensitivity of chromosomal mosaicism detected by different tissue-culture methods. Prenatal
Diagnosis 11, 927-928 (1991). (With Cheung et al.)
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86. Are hard-to-interview street dwellers needed in assessing psychiatric disorders in homeless men?
International Journal of Methods in Psychiatric Research 1, 69-78 (1991). (With Smith and North)

87. Gender differences in sociopathy and somatization in men and women with homosexual experience.
International Journal of Methods in Psychiatric Research 1, 89-99 (1991). (With North et al.)

88. Anticoagulant effects of nonionic versus ionic contrast-media in angiography syringes. Investigative
Radiology 27, 185 (1992).

89. Posttraumatic stress disorder among substance users from the general population. Am J Psychiatry
149, 664-670 (1992). (With Cottler et al.)

90. A systematic study of mental illness, substance abuse, and treatment in 600 homeless men. Annals
of Clinical Psychiatry 4, 111-120 (1992). (With Smith and North)

91. Clinical staging for primary malignancies of the supraglottic larynx. Laryngoscope 103, 69-77
(1993). (With Zamora et al.)

92. Symptomatic cytomegalovirus infection in renal transplant recipients given either Minnesota
antilymphoblast globulin (MALG) or OKT?3 for rejection prophylaxis. American Journal of Kidney
Diseases 21, 196-201 (1993). (With Bailey et al.)

93. Alcohol, drugs, and psychiatric comorbidity among homeless women. J Clin Psychiatry 54, 82-87
(1993). (With Smith and North)

94. Is antisocial personality a valid diagnosis among the homeless? Am J Psychiatry 150, 578-583
(1993). (With North and Smith)

95. Post-traumatic stress in survivors of three disasters. Journal of Social Behavior and Personality 8,
353-368 (1993). (With Smith and North)

96. Cytomegalovirus infection and pneumonitis. Am Rev Respir Dis 147, 1017-1023 (1993) (With
Ettinger et al.)

97. Epidermoid carcinoma of the oral cavity and oropharynx: validity of the current AJCC staging
system and new statistical tools for the prediction of subclinical neck disease. Otolaryngology and Head
and Neck Surgery 108, 225-232 (1993). (With Ghouri et al.)

98. Results of a rubella screening program for hospital employees: a five-year review (1968-1990).
American Journal of Epidemiology 138, 756-764 (1993). (With Fraser et al.)

99. Subjective reports of withdrawal among cocaine users: recommendations for DSM-IV. Drug and
Alcohol Dependence 33, 97-104 (1993). (With Cottler et al.)

100. Posttraumatic stress disorder in survivors of a mass shooting. Am J Psychiatry 151, 82-88
(1994). (With North and Smith)

101. Violence and the homeless: an epidemiologic study of victimization and aggression. Journal of
Traumatic Stress 7, 95-110 (1994). (With North and Smith)

102. On-site PT, aPTT and platelet count: A comparison between whole blood and laboratory assays
with coagulation factor analysis in patients presenting for cardiac surgery. Anesthesiology 80, 338-351
(1994). (With Despotis et al.)
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103. Prospective evaluation and clinical utility of on-site coagulation monitoring in patients undergoing
cardiac operation. J Thorac Cardiovasc Surg 107, 271-279 (1994). (With Despotis et al.)

104. Two-compartment pharmacokinetics. Proceedings of the Fifth Annual International Conference
on Technology in Collegiate Mathematics, edited by L. Lum. Addison-Wesley Publishing Company.
417-420 (1994).

105. Inhalant use: characteristics and predictors. American Journal on Addictions 3, 263-272 (1994).
(With Compton et al.)

106. Prediction of occult neck disease in laryngeal cancer by means of a logistic regression statistical
model. Laryngoscope 104, 1280-1284 (1994). (With Ghouri et al.)

107. Comparison of activated coagulation time and whole blood heparin measurements to laboratory
plasma anti-Xa heparin concentration in cardiac surgical patients. J Thorac Cardiovasc Surg 108,
1076-1082 (1994). (With Despotis et al.)

108. GAP: groups, algorithms, and programming (review). Notices Amer Math Soc 41, 780-782
(1994).

109. Prediction of subclinical neck disease in laryngeal cancer patients using a logistic regression
statistical model. in Laryngeal Cancer: Proceedings of the 2nd World Congress on Laryngeal Cancer,
Sydney, 20-24 February 1994, edited by R. Smee and G.P. Bridger. Elsevier Science B.V. 570-573
(1994). (With Ghouri et al.)

110. Predictors of mortality in alcoholic women: a 20-year follow-up study. Alcoholism, Clinical and
Ezperimental Research 18, 1177-1186 (1994). (With Smith et al.)

111. Improvement in user performance following development and routine use of an expert system.
Medinfo 8, 1064-1067 (1994). (With Kahn et al.)

112. Exclusion of chromosomal mosaicism in amniotic fluid cultures — determination of number of
colonies needed for accurate analysis. Prenatal Diagnosis 14, 1009-1017 (1994). (With Featherstone et
al.)

113. Adult offspring of alcoholic women as family history informants. Alcoholism, Clinical and
Ezperimental Research 18, 1354-1360 (1994). (With Smith et al.)

114. The impact of heparin concentration and activated clotting time monitoring on blood
conservation: A prospective, randomized evaluation in patients undergoing cardiac operation. J
Thorac Cardiovasc Surg 110, 46-54 (1995). (With Despotis et al.)

115. Risk factors for a positive tuberculin skin test among employees of an urban, midwestern teaching
hospital. Annals of Internal Medicine 122, 580-585 (1995). (With Bailey et al.)

116. Predictors of mortality in alcoholic men: a 20-year follow-up study. Alcoholism, Clinical and
Ezperimental Research 19, 984-991 (1995). (With Lewis et al.)

117. Complaints of constipation in obsessive-compulsive disorder. Annals of Clinical Psychiatry 7, 65-
70 (1995). (With North et al.)
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118. Is there a relationship between “heavy drinking” and HIV high risk sexual behaviors among
general population subjects? The International Journal of the Addictions 30, 1453-1478 (1995). (With
Shillington et al.)

119. Assessing gender interactions in the prediction of mortality in alcoholic men and women: a 20-year
follow-up study. Alcoholism, Clinical and Ezperimental Research 19, 1162-1172 (1995). (With Lewis
et al.)

120. Factors associated with excessive postoperative blood loss and hemostatic transfusion requirements
- a multivariate analysis in cardiac surgical patients. Anesthesia and Analgesia 82, 13-21 (1996).
(With Despotis et al.)

121. Comparing assessments of DSM-IV substance dependence disorders using CIDI-SAM and SCAN.
Drug and Alcohol Dependence 41, 179-187 (1996). (With Compton et al.)

122. Effects of gender and comorbidity on problem drinking in a community sample. Alcoholism,
Clinical and Ezperimental Research 20, 466-476 (1996). (With Lewis et al.)

123. Response of kaolin ACT to heparin: evaluation with an automated assay and higher heparin
doses. Ann Thorac Surg 61, 795-799 (1996). (With Despotis et al.)

124. Gastrointestinal symptoms and psychiatric disorders in the general population - findings from the
NIMH epidemiologic catchment area project. Digestive Diseases and Sciences 41, 633-640 (1996).
(With North et al.)

125. Aprotinin prolongs activated and nonactivated whole blood clotting time and potentiates the
effect of heparin in vitro. Anesthesia and Analgesia 82, 1126-1131 (1996). (With Despotis et al.)

126. Are the mentally ill homeless a distinct homeless subgroup? Annals of Clinical Psychiatry 8, 117-
128 (1996). (With North et al.)

127. Increasing brain tumor rates: Is there a link to aspartame? Journal of Neuropathology and
Ezperimental Neurology 55, 1115-1123 (1996). (With Olney et al.)

128. Structured and semi-structured assessment of ICD-10 substance dependence disorders: CIDI-SAM
vs. SCAN. International Journal of Methods in Psychiatric Research 6, 285-293 (1996). (With
Compton et al.)

129. Evaluation of a new point-of-care test that measures PAF-mediated acceleration of coagulation in
cardiac surgical patients. Anesthesiology 85, 1311-1323 (1996). (With Despotis et al.)

130. More effective suppression of hemostatic system activation in patients undergoing cardiac surgery
by heparin dosing based on heparin blood concentrations rather than ACT. Thrombosis and
Haemostasis 76, 902-908 (1996). (With Despotis et al.)

131. The effects of cytomegalovirus serology on graft and recipient survival in cadaveric renal
transplantation: implications for organ allocation. American Journal of Kidney Diseases 29, 428-434
(1997). (With Schnitzler et al.)

132. Predictors of achieving stable housing in a mentally ill homeless population. Psychiatric Services
48, 528-530 (1997). (With Pollio et al.)
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133. Antithrombin III during cardiac surgery: effect on response of activated clotting time to heparin
and relationship to markers of hemostatic activation. Anesthesia and Analgesia 85, 498-506 (1997).
(With Despotis et al.)

134. Nonpsychotic thought disorder: objective clinical identification of somatization and antisocial
personality in language patterns. Compr Psychiatry 38, 171-178 (1997). (With North et al.)

135. Changes in HIV/AIDS risk behaviors in drug users in St. Louis: applications of random regression
models. J Drug Issues 27, 399-416 (1997). (With Gallagher et al.)

136. Whole blood heparin concentration measurements by automated protamine titration agree with
plasma anti-Xa measurements. J Thorac Cardiovasc Surg 113, 611-613 (1997). (With Despotis et al.)

137. Impact of cytomegalovirus serology on graft survival in living related kidney transplantation:
implications for donor selection. Surgery 121, 563-568 (1997). (With Schnitzler et al.)

138. Homeless street people report conservative sexual attitudes yet anticipate risky behavior.
Psychiatric Rehabilitation Journal 20, 75-79 (1997). (With Song et al.)

139. One-year follow-up of survivors of a mass shooting. Am J Psychiatry 154, 1696-1702 (1997).
(With North and Smith)

140. Cytomegalovirus and HLA-A, B, and DR locus interactions: impact on renal transplant graft
survival. American Journal of Kidney Diseases 30, 766-771 (1997). (With Schnitzler et al.)

141. A comparison of clinical and structured interview diagnoses in a homeless mental health clinic.
Community Mental Health Journal 33, 531-543 (1997). (With North et al.)

142. Cocaine users with antisocial personality improve HIV risk behaviors as much as those without
antisocial personality. Drug and Alcohol Dependence 49, 239-247 (1998). (With Compton et al.)

143. The association of psychiatric diagnosis with weather conditions in a large urban homeless sample.
Soc Psychiatry Psychiatr Epidemiol 33, 206-210 (1998). (With North et al.)

144. Agreement between DSM-III and DSM-III-R substance use disorders. in DSM-IV Sourcebook:
Volume 4, edited by T.A. Widiger et al. American Psychiatric Association. 29-42 (1998). (With
Cottler et al.)

145. Taking chances: problem gamblers and mental health disorders—results from the St. Louis
Epidemiologic Catchment Area Study. Am J Public Health 88, 1093-1096 (1998). (With

Cunningham-Williams et al.)

146. Importance of hemodynamic factors in the prognosis of symptomatic carotid occlusion. J4MA
280, 1055-1060 (1998). (With Grubb et al.)

147. Correlates of early onset and chronicity of homelessness in a large urban homeless sample. J Nerv
Ment Dis 186, 393-400 (1998). (With North et al.)

148. Enrollment predictors of the special education outcome for students with SED. Behavioral
Disorders 23, 243-256 (1998). (With Mattison and Felix)

149. Substance abuse as a predictor of VA mental health care utilization among Vietnam veterans. J
Behav Health Serv Res 26, 126-139 (1999). (With Virgo et al.)
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150. Long-term stability of Child Behavior Checklist profile types in a child psychiatric clinic
population. J Am Acad Child Adolesc Psychiatry 38, 700-707 (1999). (With Mattison)

151. Use of point-of-care test in identification of patients who can benefit from desmopressin during
cardiac surgery: a randomized controlled trial. Lancet 354, 106-110 (1999). (With Despotis et al.)

152. A randomized trial of povidone-iodine compared with iodine tincture for venipuncture site
disinfection: effects on rates of blood culture contamination. Am J Med 107, 119-125 (1999). (With
Little et al.)

153. Psychiatric disorders among survivors of the Oklahoma City bombing. JAMA 282, 755-762
(1999). (With North et al.)

154. Adverse events in platelet apheresis donors: A multivariate analysis in a hospital-based program.
Voz Sang 77, 24-32 (1999). (With Despotis et al.)

155. Development of a new staging system for recurrent oral cavity and oropharyngeal squamous cell
carcinoma. Cancer 86, 1387-1395 (1999). (With Lacy and Piccirillo)

156. The effects of psychiatric comorbidity on response to an HIV prevention intervention. Drug and
Alcohol Dependence 58, 247-257 (2000). (With Compton et al.)

157. Applying artificial neural network models to clinical decision making. Psychological Assessment
12, 40-51 (2000). (With Price et al.)

158. The effect of epsilon-aminocaproic acid on HemoSTATUS and kaolin-activated clotting time
measurements. Anesthesia and Analgesia 90, 1281-1285 (2000). (With Saleem et al.)

159. Substance dependence and other psychiatric disorders among drug dependent subjects: race and
gender correlates. American Journal on Addictions 9, 113-125 (2000). (With Compton et al.)

160. Psychiatric disorders among drug dependent subjects: are they primary or secondary? American
Journal on Addictions 9, 126-134 (2000). (With Compton et al.)

161. Evidence for the involvement of two different MHC class II regions in susceptibility or protection
in allergic bronchopulmonary aspergillosis. J Allergy Clin Immunol 106, 723-729 (2000). (With
Chauhan et al.)

162. Service use over time and achievement of stable housing in a mentally ill homeless population.
Psychiatric Services 51, 1536-1543 (2000). (With Pollio et al.)

163. Problem gambling and comorbid psychiatric and substance use disorders among drug users
recruited from drug treatment and community settings. Journal of Gambling Studies 16, 347-376
(2000). (With Cunningham-Williams et al.)

164. Longitudinal use of the Teacher’s Report Form in tracking outcome for students with SED.
Journal of Emotional and Behavioral Disorders 9, 94-105 (2001). (With Mattison)

165. Effect of extended coverage of immunosuppressive medication by Medicare on the survival of
cadaveric renal transplants. American Journal of Transplantation 1, 69-73 (2001). (With Woodward
et al.)
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166. The association of irritable bowel syndrome and somatization disorder. Ann Clin Psychiatry 13,
25-30 (2001). (With Miller et al.)

167. Remission from drug abuse over a 25-year period: patterns of remission and treatment use. Am J
Public Health 91, 1107-1113 (2001). (With Price et al.)

168. Laboratory screening prior to ECT. The Journal of ECT 17, 158-165 (2001). (With Lafferty et
al.)

169. Validity of a comorbidity education program. Journal of Registry Management 28, 125-131
(2001). (With Johnston et al.)

170. A prospective study of coping after exposure to a mass murder episode. Ann Clin Psychiatry 13,
81-87 (2001). (With North and Smith)

171. Twenty-five year mortality of US servicemen deployed in Vietnam: predictive utility of early drug
use. Drug and Alcohol Dependence 64, 309-318 (2001). (With Price et al.)

172. Photic and circadian expression of luciferase in MPeriod1-luc transgenic mice invivo. Proc Nail
Acad Sci USA 99, 489-494 (2002). (With Wilsbacher et al.)

173. Psychiatric disorders in rescue workers after the Oklahoma City bombing. Am J Psychiairy 159,
857-859 (2002). (With North et al.)

174. Multivariate analysis to assess treatment effectiveness in advanced head and neck cancer. Arch
Otolaryngol Head Neck Surg 128, 497-503 (2002). (With Patel and Piccirillo.)

175. The specificity of family history of alcohol and drug abuse in cocaine abusers. Am J Addict 11,
85-94 (2002). (With Compton et al.)

176. Coping, functioning, and adjustment of rescue workers after the Oklahoma City bombing. J
Trauma Stress 15, 171-175 (2002). (With North et al.)

177. Three-year follow-up of survivors of a mass shooting episode. J Urban Health 79, 383-391 (2002).
(With North et al.)

178. Test of the plausibility of adolescent substance use playing a causal role in developing adulthood
antisocial behavior. J Abnorm Psychol 111, 144-155 (2002). (With Ridenour et al.)

179. Development of a new head and neck cancer-specific comorbidity index. Arch Otolaryngol Head
Neck Surg 128, 1172-1179 (2002). (With Piccirillo et al.)

180. The clinical picture of depression in preschool children. J Am Acad Child Adolesc Psychiatry 42,
340-348 (2003). (With Luby et al.)

181. Personality and depressive symptoms: a multi-dimensional analysis. J Affect Disord 74, 123-130
(2003). (With Grucza et al.)

182. The role of psychiatric disorders in predicting drug dependence treatment outcomes. Am J
Psychiatry 160, 890-895 (2003). (With Compton et al.)
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Schedule ELS-2

Full model regressions by month: Brunswick, JAN1993-DEC2002
00:11 Wednesday, May 7, 2003

Class

month

RESIDENTIAL

The GLM Procedure

Class Level Information

Levels

12

Values

12345678910 11 12

Number of observations

120

Full model regressions by month: Brunswick, JAN1993-DEC2002
00:11 Wednesday, May 7, 2003

RESIDENTIAL

The GLM Procedure

Dependent Variable: res_gallons

Source
Model
Exrror

Corrected Total

R-Square

0.392292

Source

month
pdsi*month
since_90*month

Source
month

pdsi*month
since_90*month

DF

31

88

119

Coeff Var

9.904740

DF

11

12

DF

11

12

892

1382

2274

Sum of
Squares

1.21963
0.04403

1.26366

Root MSE

12.53180

Type I SS

5072.
2337.
15160.

Type

1973.
1442.
1510.

461292
893603
864738

IIT SS

991842

623584
864738

Mean

287

157

Square
.78128

. 04595

F Value

1.83

res_gallons Mean

Mean

461.
292.
125.

Mean

179.

180.
125.

Square

132845
236700
905395

Square
453804

327948
905395

126.5232

F Value

2.94
1.86
0.80

F Value

1.14

1.15
0.80

Page 1 of 20

1

2

Pr > F

0.0147

Pr > F

0.0024
0.0764
0.6477

Pr > F
0.3389

0.3398
0.6477
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Page 2 of 20
Full model regressions by month: Brunswick, JAN1993-DEC2002 3
COMMERCIAL 00:11 Wednesday, May 7, 2003
The GLM Procedure
Class Level Information
Class Levels Values
month 12 123456789 10 11 12
Number of observations 120

Full model regressions by month: Brunswick, JAN1993-DEC2002 4

The GLM Procedure

Dependent Variable: com_gallons

Source
Model
Error

Corrected Total

R-Square

0.556776

Source

month
pdsi*month
since_90*month

Source
month

pdsi*month
since_90*month

DF

31

88

119

Coeff var

13.58533

DF

11

12

DF

11

12

COMMERCIAL

Sum of
Squares

87311.3774
69504 .5197

156815.8971

Root MSE

28.10381

Type I SS

59743.25619
8053.16849
19514.95272

Type III SS
9566.85463

4971.30155
19514 .95272

00:11 Wednesday, May 7, 2003

Mean Square
2816.4960

789.8241

F Value

3

com_gallons Mean

Mean Square

5431.20511

1006.64606 -

1626.24606

Mean Square

869.71406
621.41269
1626.24606

206.8687

F Val

6.
1.
2.

F val

1.

0.
2.

Pr > F

.57 <.0001

ue Pr > F
88 <.0001
27 0.2671
06 0.0280

ue Pr > F
10 0.3700
79 0.6155
06 0.0280




Full model regressions by year: Joplin,
RESIDENTIAL

Full model regressions by year: Joplin,

The GLM Procedure

Number of observations

RESIDENTIAL

The GLM Procedure

Dependent Variable: res_gallons

Source
Model
Error

Corrected Total

R-Square

0.355041

Source
pdsi
since_90
Source

pdsi
since_90

Parameter

Intercept
pdsi
since_90

DF

Coeff Var

3.872354

DF

Estimate

205.3622456
-3.6236849
-0.5523970

Sum of
Squares

226.4066403

411.2844305

637.6910707

Root MSE

7.665176

Type I SS
215.4763291
10.9303112
Type III SS

147.8497537

Schedule ELS-2

Page 3 of 20
JAN1993-DEC2002 5
00:11 Wednesday, May 7, 2003
10
JAN1993-DEC2002 6
00:11 Wednesday, May 7, 2003
Mean Square F Value Pr > F
113.2033201 1.93 0.2155

58.7549186

res_gallons Mean
197.9462
Mean Square F Value Pr > F
215.4763291 3.67 0.0970
10.9303112 0.19 0.6792

Mean Square

147.8497537 2.

F Value

Pr > F

52 0.1567

10.9303112 10.9303112 0.19 0.6792
Standard
Error t value Pr > |t
11.49844461 17.86 <.0001
2.28434784 -1.59 0.1567
1.28072871 ~0.43 0.6792




Full model regressions by year: Joplin,

Full model regressions by year: Joplin,

The GLM Procedure

Number of observations

The GLM Procedure

Dependent Variable: com_gallons

Source
Model
Error

Corrected Total

R-Square

0.148665

Source
pdsi
since_90
Source

pdsi
since_90

Parameter

Intercept
pdsi
since_90

DF

Coeff var

2.3941098

DF

Estimate

852.7441087
-1.2694663
1.9450229

COMMERCIAL

COMMERCIAL

Sum of
Squares

525.713426
3010.506554

3536.219980

Root MSE

20.73819

Type I SS

390.2009183
135.5125074

Schedule ELS-2

Page 4 of 20
JAN1993-DEC2002 7
00:11 Wednesday, May 7, 2003
10
JAN1993-DEC2002 8
00:11 Wednesday, May 7, 2003
Mean Square F Value Pr > F
262.856713 0.61 0.5693
430.072365
com_gallons Mean
866.1851
Mean Square F Value Pr > F

390.2009183 0
135.5125074 0.

.91 0.3726
32 0.5921

Type III SS Mean Square F Value Pr > F
18.1452161 18.1452161 0.04 0.8431
135.5125074 135.5125074 0.32 0.5921
Standard
Error t Value Pr > |t
31.10912180 27.41 <.0001
6.18031895 -0.21 0.8431
3.46502042 0.56 0.5921




Full model regressions by month: Mexico, JAN1993-DEC2002

Class

month

The GLM Procedure

RESIDENTIAL

Class Level Information

Levels

Number of observations

12

Values

1234546 789 10 11 12

120

Full model regressions by month: Mexico, JAN1993-DEC2002

Dependent Variable: res_gallons

Source
Model
Error

Corrected Total

R-Square

0.589870

Source

month
pdsi*month
since_90*month

Source
month

pdsi*month
since_90*month

Sum of

DF Squares

31 27754 .43542

88 19297.31370

119 47051.74912
Coeff Var Root MSE
9.433098 14.80836

DF Type I SS

11 14912.73433

8 2049.15895

12 10792.54215

DF Type III SS

11 9021.34492

8 3832.07742

12 10792.54215

The GLM Procedure

RESIDENTIAL

Mean Square
895.30437

219.28766

res_gallons Mean

Mean Square
1355.70312

256.14487
899.37851

Mean Square

820.12227
479.00968

Schedule ELS-2
Page 5 of 20

9

00:11 Wednesday, May 7, 2003
10
00:11 Wednesday, May 7, 2003
F Value Pr > F
4.08 <.0001
156.9830
F Value Pr > F
6.18 <.0001
1.17 0.3275
4.10 <.0001
F Value Pr > F
3.74 0.0002
2.18 0.0361
4.10 <.0001

899.37851
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Page 6 of 20
Full model regressions by month: Mexico, JAN1993-DEC2002 11
COMMERCIAL 00:11 Wednesday, May 7, 2003
The GLM Procedure
Class Level Information
Class Levels Values
month 12 1234567289 10 11 12
Number of observations 120
Full model regressions by month: Mexico, JAN1993-DEC2002 12
COMMERCIAL 00:11 Wednesday, May 7, 2003
The GLM Procedure
Dependent Variable: com _gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 31 437345.460 14107.918 1.98 0.0069
Error 88 627044 .511 7125.506
Corrected Total 119 1064389.971
R-Square Coeff Var Root MSE com_gallons Mean
0.410888 14.55205 84.41271 580.0745
Source DF Type I SS Mean Square F Value Pr > F
month 11 298458.9393 27132.6308 3.81 0.0002
pdsi*month 8 43151.9560 5393.9945 0.76 0.6412
since_90*month 12 95734 .5649 7977.8804 1.12 0.3549
Source DF Type III SS Mean Square F Value Pr > F
month 11 59732.08309 5430.18937 0.76 0.6763
pdsi*month 8 22334.10720 2791.76340 0.39 0.9223
since_90#*month 12 95734 .56488 7977.88041 1.12 0.3549




Schedule ELS-2
Page 7 of 20

Full model regressions by month: Parkville, JAN1993-DEC2002 13
00:11 Wednesday, May 7, 2003

The GLM Procedure

RESIDENTIAL

Class Level Information

Class Levels Values
month 12 123456 789 10 11 12
Number of observations 120
Full model regressions by month: Parkville, JAN1993-DEC2002 14

The GLM Procedure

Dependent Variable: res gallons

Source
Model
Error

Corrected Total

R-Square

0.796098

Source

month
pdsi*month
since_90*month

Source
month

pdsi*month
since_ 90*month

Sum of

DF Squares

31 419389.4385

88 107416.8799

119 526806.3183
Coeff Var Root MSE
12.52692 34.93775

DF Type I SS

11 324458.8239

8 70522.8042

12 24407.8104

DF Type III SS

11 15898.87886

8 27356 .06056

12 24407.81042

RESIDENTIAL

00:11 Wednesday, May 7, 2003

Mean Square
13528.6916

1220.6464

res_gallons Mean

Mean Square

29496 .2567
8815.3505
2033.9842

Mean Square
1445.35262

3419.50757
2033.98420

F Value Pr > F
11.08 <.0001
278.9014

F Value Pr > F
24 .16 <.0001
7.22 <.0001
1.67 0.0882

F Value Pr > F
1.18 0.3097
2.80 0.0082
1.67 0.0882




Schedule ELS-2

Page 8 of 20
Full model regressions by month: Parkville, JAN1993-DEC2002 15
COMMERCIAL 00:11 Wednesday, May 7, 2003
The GLM Procedure
Class Level Information
Class Levels Values
month 12 12345678910 11 12
Number of observations 120
Full model regressions by month: Parkville, JAN1993-DEC2002 16
COMMERCIAL 00:11 Wednesday, May 7, 2003
The GLM Procedure
Dependent Variable: com _gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 31 3035556.183 97921.167 7.31 <.0001
Error 88 1179118.809 13399.077
Corrected Total 119 4214674.992
R-Square Coeff Var Root MSE com_gallons Mean
0.720235 13.77484 115.7544 840.3318
Source DF Type I SS Mean Square F Value Pr > F
month 11 1865363.507 169578.501 12.66 <.0001
pdsi*month 8 720368.661 90046.083 6.72 <.0001
since_90*month 12 449824.014 37485.335 2.80 0.0028
Source DF Type III SS Mean Square F Value Pr > F
month 11 58411.4621 5310.1329 0.40 0.9541
pdsi*month 8 104699.4757 13087.4345 0.98 0.4595
since_90*month 12 449824.0145 37485.3345 2.80 0.0028




Schedule ELS-2
Page 9 of 20

Full model regressions by month: St Charles, JAN1993-DEC2002 17
00:11 Wednesday, May 7, 2003

The GLM Procedure

RESIDENTIAL

Class Level Information

Class Levels Values
month 12 1234546789 10 11 12
Number of observations 120
Full model regressions by month: St Charles, JAN1993-DEC2002 18
RESIDENTIAL 00:11 Wednesday, May 7, 2003
The GLM Procedure
Dependent Variable: res_gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 31 613743.2826 19798.1704 30.12 <.0001
Error 88 57852.8127 657.4183
Corrected Total 119 671596 .0953
R-Square Coeff Var Root MSE res_gallons Mean
0.913858 9.561567 25.64017 268.1587
Source DF Type I SS Mean Square F Value Pr > F
month 11 559912.2575 50901.1143 77.43 <.0001
pdsi*month 8 44700.4555 5587.5569 8.50 <.0001
since_90*month 12 9130.5697 760.8808 1.16 0.3263
Source DF Type III SS Mean Square F Value Pr > F
month 11 45654 .94515 4150.44956 6.31 <.0001
pdsi*month 8 32316.14890 4039.51861 6.14 <.0001
since_90*month 12 9130.56966 760.88080 1.16 0.3263
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Full model regressions by month: St Charles, JAN1993-DEC2002 19
COMMERCIAL 00:11 Wednesday, May 7, 2003
The GLM Procedure
Class Level Information
Class Levels Values
month 12 123456789 10 11 12
Number of observations 120
Full model regressions by month: St Charles, JAN1993-DEC2002 20
COMMERCIAL 00:11 Wednesday, May 7, 2003
The GLM Procedure
Dependent Variable: com gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 31 7689956.959 248063.128 13.06 <.0001
Error 88 1671575.615 18995.177
Corrected Total 119 9361532.573
R-Square Coeff Vvar Root MSE com_gallons Mean
0.821442 10.67010 137.8230 1291.675
Source DF Type I SS Mean Square F Value Pr > F
month 11 6821697.695 620154.336 32.65 <.0001
pdsi*month 8 818893.728 102361.716 5.39 <.0001
since_90*month 12 49365.536 4113.795 0.22 0.9973
Source DF Type III SS Mean Square F Value Pr > F
month 11 876743.2014 79703.9274 4.20 <.0001
pdsi*month 8 698669.5386 87333.6923 4.60 0.0001
since_90*m0nth 12 49365.5358 4113.7946 0.22 0.9973




The

Number o

The

Dependent Variable: res_gallons

Source
Model
Error

Corrected Total

R-Square

0.545983

Source
pdsi
since_90
Source

pdsi
since_90

Parameter

Intercept
pdsi

DF

Coeff Var

3.744343

DF

Estimate

207.3052768
~3.7914158
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Full model regressions by year: St Joseph, JAN1993-DEC2002 21
RESIDENTIAL 00:11 Wednesday, May 7, 2003
GLM Procedure
f observations 10
Full model regressions by year: St Joseph, JAN1993-DEC2002 22
RESIDENTIAL 00:11 Wednesday, May 7, 2003
GLM Procedure
Sum of
Squares Mean Square F Value Pr > F
384.9903956 192.4951978 4.21 0.0631
320.1426202 45.7346600
705.1330159
Root MSE res_gallons Mean
6.762741 180.6122
Type I SS Mean Square F Value Pr > F
68.8122812 68.8122812 1.50 0.2596
316.1781144 316.1781144 6.91 0.0339
Type III SS Mean Square F Value Pr > F
322.0073366 322.0073366 7.04 0.0328
316.1781144 316.1781144 6.91 0.0339
Standard ’

Error t Value Pr > |t]
9.66262342 21.45 <.0001
1.42886520 -2.65 0.0328
0.98852827 -2.63 0.0339

since_90

-2.5991555
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Full model regressions by year: St Joseph, JAN1993-DEC2002 23
COMMERCIAL 00:11 Wednesday, May 7, 2003

The GLM Procedure

Number of observations 10
Full model regressions by year: St Joseph, JAN1993-DEC2002 24
COMMERCIAL 00:11 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: com gallons

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 2 6969.37832 3484.68916 6.66 0.0240
Error 7 3663.78930 523.39847
Corrected Total 9 10633.16762
R-Square Coeff Vvar Root MSE com_gallons Mean
0.655438 2.748822 22.87790 832.2802
Source DF Type I SS Mean Square F Value Pr > F
pdsi 1 4526.960212 4526.960212 8.65 0.0217
since_90 1 2442.418109 2442.418109 4.67 0.0676
Source DF Type III SS Mean Square F Value Pr > F
pdsi 1 330.073800 330.073800 0.63 0.4532
since_90 1 2442.418109 2442.418109 4.67 0.0676
Standard
Parameter Estimate Error t Value Pr > |t]
Intercept 785.3893751 32.68801523 24.03 <.0001
pdsi -3.8386106 4.83375635 -0.79 0.4532

since_90 7.2239773 3.34412568 2.16 0.0676
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Full model regressions for customers billed monthly: St Louis, JAN1993-DEC20 25
MONTHLY RESIDENTIAL 00:11 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456 789 10 11 12
Number of observations 120

Full model regressions for customers billed monthly: St Louis, JAN1993-DEC20 26
MONTHLY RESIDENTIAL 00:11 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: res_gallons

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 31 444949701.2 14353216.2 2.96 <.0001
Error 88 427346141.8 4856206.2
Corrected Total 119 872295843.0

R-Square Coeff Var Root MSE res_gallons Mean

0.510090 13.00755 2203.680 16941.55
Source DF Type I SS Mean Square F Value Pr > F
month 11 174352494.1 15850226.7 3.26 0.0009
pdsi*month 8 37058406.6 4632300.8 0.95 0.4772
since_90*month 12 233538800.5 19461566.7 4.01 <.0001
Source DF Type III SS Mean Square F Value Pr > F
month 11 36098889.8 3281717.3 0.68 0.7578
pdsi*month 8 35889171.3 4486146.4 0.92 0.5010

since_90*month 12 233538800.5 19461566.7 4.01 <.0001
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Full model regressions for customers billed monthly: St Louis, JAN1993-DEC20 27
MONTHLY COMMERCIAI, 00:11 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 12345678910 11 12
Number of observations 120

Full model regressions for customers billed monthly: St Louis, JAN1993-DEC20 28
MONTHLY COMMERCIAL 00:11 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: com_gallons

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 31 3657958069 117998647 69.04 <.0001
Error 88 150396963 1709056
Corrected Total 119 3808355032

R-Square Coeff Var Root MSE com_gallons Mean

0.960509 9.119407 1307.309 14335.46
Source DF Type I SS Mean Square F Value Pr > F
month 11 3406141773 309649252 181.18 <.0001
pdsi*month 8 188681876 23585235 13.80 <.0001
since_90*month 12 63134420 5261202 3.08 0.0011
Source DF Type III SS Mean Square F Value Pr > F
month 11 306521330.6 27865575.5 16.30 <.0001
pdsi*month 8 151640541.4 18955067.7 11.09 <.0001
since_90*month 12 63134420.1 5261201.7 3.08 0.0011
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Full model regressions for customers billed quarterly: St Louis, JAN1993-DEC2 29
QUARTERLY RESIDENTIAL 00:11 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456789101
Number of observations 120

112

Full model regressions for customers billed quarterly: St Louis, JAN1993-DEC2 30
QUARTERLY RESIDENTIAL. 00:11 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: res_gallons

Sum of
Source DF Squares Mean Square
Model 31 263630.4413 8504.2078
Error 88 15655.1481 177.8994
Corrected Total 119 279285.5895
R-Square Coeff Var Root MSE res_gall
0.943946 4.839892 13.33789
Source DF Type I SS Mean Square
month 11 244041.3920 22185.5811
avg_pdsi*month 8 17712.4813 2214.0602
since_90*month 12 - 1876.5681 156.3807
Source DF Type III SS Mean Square
month 11 22533.11046 2048.46459
avg_pdsi*month 8 13647.95322 1705.99415

since_90*month 12 1876.56808 156.38067

F Value

47.80

ons Mean

275.5825

F Value

124.71
12.45
0.88

F Value

11.51

9.59
0.88

Pr > F

<.0001

Pr > F

<.0001
<.0001
0.5708

Pr > F

<.0001

<.0001
0.5708
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Full model regressions for customers billed quarterly: St Louis, JAN1993-DEC2 31

QUARTERLY COMMERCIAL

The GLM Procedure

Class Level Information

Class Levels Values

00:11 Wednesday, May 7, 2003

month 12 1234567891011 12

Number of observations

120

Full model regressions for customers billed quarterly: St Louis, JAN1993-DEC2 32

QUARTERLY COMMERCIAL

The GLM Procedure

Dependent Variable: com _gallons

Sum of
Source DF Squares
Model 31 4360140.082
Error 88 224575.308
Corrected Total 119 4584715.390
R-Square Coeff Var Root MSE
0.951017 5.014470 50.51725
Source DF Type I SS
month 11 3854926.365
avg_pdsi*month 8 123814.558
since_90*month 12 381399.159
Source DF Type III SS
month 11 113826.8951
avg_pdsi*month 8 16030.0453

since_90*month 12 381399.1586

Mean Square
140649.680

2551.992

00:11 Wednesday, May 7, 2003

F Value Pr > F

55.11 <.0001

com _gallons Mean

Mean Square

350447.851
15476 .820
31783.263

Mean Square
10347.8996

2003.7557
31783.2632

1007.429

F Value Pr > F

137.32 <.0001
6.06 <.0001
12.45 <.0001

F Value Pr > F

4.05 <.0001

0.79 0.6169
12.45 <.0001
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Full model regressions for Other Public Authorities: St Louis, JAN1993-DEC20 33
OPA MONTHLY 00:11 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456789 10 11 12
Number of observations 120

Full model regressions for Other Public Authorities: St Loulis, JAN1993-DEC20 34
OPA MONTHLY 00:11 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: opam_gallons

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 31 19681608451 634890595 30.63 <.0001
Error 88 1823966402 20726891
Corrected Total 119 21505574853

R-Square Coeff Var Root MSE opam_gallons Mean

0.915186 29.39318 4552.680 15488.90
Source DF Type I SS Mean Square F Value Pr > F
month 11 18530070710 1684551883 81.27 <.0001
pdsi*month 8 870760106 108845013 5.25 <.0001
since_90*month 12 280777635 23398136 1.13 0.3477
Source DF Type III SS Mean Square F Value Pr > F
month 11 1934435546 175857777 8.48 <.0001
pdsi*month 8 716302185 89537773 4.32 0.0002
since_90*month 12 280777635 23398136 1.13 0.3477
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Full model regressions for Other Public Authorities: St Louils, JAN1993-DEC20 35
OPA QUARTERLY 00:11 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456789 10 11 12
Number of observations 120

Full model regressions for Other Public Authorities: St Louis, JAN1993-DEC20 36
OPA QUARTERLY 00:11 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: opag_gallons

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 35 39188011.07 1119657.46 8.47 <.0001
Error 84 11109360.05 132254.29
Corrected Total 119 50297371.12

R-Square Coeff Var Root MSE opag_gallons Mean

0.779126 31.27016 363.6678 1162.987
Source DF Type I SS Mean Square F Value Pr > F
month 11 29264470.02 2660406.37 20.12 <.0001
avg_pdsi*month 12 2316098.88 193008.24 1.46 0.1563
since_90*month 12 7607442.16 633953.51 4.79 <.0001
Source DF Type III SS Mean Square F Value Pr > F
month 11 1428333.314 129848.483 0.98 0.4694
avg_pdsi*month 12 748317.871 62359.823 0.47 0.9260
since_90*month 12 7607442.165 633953.514 4.79 <.0001
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Full model regressions by month: Warrensburg, JAN1993-DEC2002 37
RESIDENTIAL 00:11 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456789 10 11 12
Number of observations 120
Full model regressions by month: Warrensburg, JAN1993-DEC2002 38
RESIDENTIAL 00:11 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: res_gallons

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 31 53283.02134 1718.80714 4.64 <.0001
Error 88 32617.96055 370.65864
Corrected Total 119 85900.98189

R-Square Coeff Var Root MSE res_gallons Mean

0.620284 10.58625 19.25250 181.8633
Source DF Type I SS Mean Square F Value Pr > F
month 11 39740.75298 3612.79573 9.75 <.0001
pdsi*month 8 6722.06208 840.25776 2.27 0.0297
since_90*month 12 6820.20628 568.35052 1.53 0.1274
Source DF Type III SS Mean Square F Value Pr > F
month 11 6821.482790 620.134799 1.67 0.0928
pdsi*month 8 6030.424670 753.803084 2.03 0.0514

since_90*month 12 6820.206279 568.350523 1.53 0.1274
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Full model regressions by month: Warrensburg, JAN1993-DEC2002 39
COMMERCIAL 00:11 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 12345678910 11 12
Number of observations 120

NOTE: Due to missing values, only 110 observations can be used in this analysis.

Full model regressions by month: Warrensburg, JAN1993-DEC2002 40
COMMERCIAL 00:11 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: com_gallons

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 31 459299.9061 14816.1260 2.97 <.0001
Error : 78 388938.0304 4986 .3850
Corrected Total 109 848237.9365

R-Square Coeff Var Root MSE com_gallons Mean

0.541475 8.219568 70.61434 859.1004
Source DF Type I SS Mean Square F Value Pr > F
month 11 226104.4726 20554.9521 4.12 <.0001
pdsi*month 8 83530.4648 10441.3081 2.09 0.0462
since_90*month 12 149664 .9687 12472.0807 2.50 0.0078
Source DF Type III SS Mean Square F Value Pr > F
month 11 43744 .9547 3976.8141 0.80 0.6419
pdsi*month 8 36502.4375 4562.8047 0.92 0.5087
since_90*month 12 149664 .9687 12472.0807 2.50 0.0078




Mixed model

Schedule ELS-3

Page 1 of 26
regressions by month: Brunswick, JAN1993-DEC2002 1
COMMERCIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure
Model Information

WORK.PREDICT

Data Set
Dependent Variable com_gallons
Covariance Structure Autoregressive
Subject Effect Intercept
Estimation Method REML
Residual Variance Method Profile
Fixed Effects SE Method Model-Based
Degrees of Freedom Method Residual
Class Level Information
Class Levels Values
month 12 123456789 10 11 12
Dimensions
Covariance Parameters 2
Columns in X 25
Columns in Z 0
Subjects 1
Max Obs Per Subject 120
Observations Used 120
Observations Not Used 0
Total Observations 120
Iteration History
Iteration Evaluations -2 Res Log Like Criterion
0 1 991.79343393
1 2 989.15867603 0.00000000
Convergence criteria met.
Covariance Parameter Estimates
Cov Parm Subject Estimate
AR(1) Intercept -0.1643
Residual 775.51
Fit Statistics
-2 Res Log Likelihood ' 989.2
AIC (smaller is better) 993.2
AICC (smaller is better) 993.3

BIC (smaller is better) 998.3
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Mixed model regressions by month: Brunswick, JAN1993-DEC2002 2
COMMERCIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure
Null Model Likelihood Ratio Test
DF Chi-Square Pr > Chisq

1 2.63 0.1045

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
month 11 96 1.27 0.2521

since_90*month 12 96 2.93 0.0017
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Mixed model regressions by month: Mexico, JAN1993-DEC2002 3
RESIDENTIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure

Model Information

Data Set WORK.PREDICT
Dependent Variable res_gallons
Covariance Structure Autoregressive
Subject Effect Intercept
Estimation Method REML

Residual Variance Method Profile

Fixed Effects SE Method Model -Based
Degrees of Freedom Method Residual

Class Level Information

Class Levels Values
month 12 123456789 10 11 12
Dimensions

Covariance Parameters 2
Columns in X 37
Columns in Z 0
Subjects 1
Max Obs Per Subject 120
Observations Used 120
Observations Not Used 0
Total Observations 120

Iteration History

Iteration Evaluations -2 Res Log Like Criterion
0 1 831.97172907
1 2 827.56836844 0.00000000

Convergence criteria met.

Covariance Parameter Estimates

Cov Parm Subject Estimate
AR(1) Intercept -0.2219
Residual 218.93

Fit Statistics

-2 Res Log Likelihood 827.6
AIC (smaller is better) 831.6
AICC (smaller is better) 831.7

BIC (smaller is better) 836.5
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Mixed model regressions by month: Mexico, JAN1993-DEC2002 4
RESIDENTIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure
Null Model Likelihood Ratio Test
DF Chi-Square Pr > Chisqg

1 4.40 0.0359

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
month 11 88 4.21 <.0001
pdsi*month 8 88 2.79 0.0084

since_90*month 12 88 4.95 <.0001




Mixed model

Schedule ELS-3
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regressions by month: Parkville, JAN1993-DEC2002 5
RESIDENTIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure

Model Information

Data Set WORK.PREDICT
Dependent Variable res_gallons
Covariance Structure Autoregressive
Subject Effect Intercept
Estimation Method REML
Residual Variance Method Profile
Fixed Effects SE Method Model-Based
Degrees of Freedom Method Residual
Class Level Information
Class Levels Values
month 12 12345678910 11 12
Dimensions
Covariance Parameters 2
Columns in X 25
Columns in 2 0
Subjects 1
Max Obs Per Subject 120
Observations Used 120
Observations Not Used 0
Total Observations 120
Iteration History
Iteration Evaluations -2 Res Log Like Criterion
0 1 1061.71382812
1 2 1060.51379780 0.00000000
Convergence criteria met.
Covariance Parameter Estimates
Cov Parm Subject Estimate
AR(1) Intercept -0.1161
Residual 1319.71
Fit Statistics
-2 Res Log Likelihood 1060.5
AIC (smaller is better) 1064.5
AICC (smaller is better) 1064.6

BIC (smaller is better) 1069.7
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Mixed model regressions by month: Parkville, JAN1993-DEC2002 6
RESIDENTIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure
Null Model Likelihood Ratio Test

DF Chi-Square Pr > Chisg

1 1.20 0.2733

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
month 11 100 29.31 <.0001

pdsi*month 8 100 8.52 <.0001
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Mixed model regressions by month: Parkville, JAN1993-DEC2002 7
COMMERCIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure

Model Information

Data Set WORK.PREDICT
Dependent Variable com_gallons
Covariance Structure Autoregressive
Subject Effect Intercept
Estimation Method REML
Residual Variance Method Profile
Fixed Effects SE Method Model -Based
Degrees of Freedom Method Residual
Class Level Information
Class Levels Values
month 12 123456 789 10 11 12
Dimensions
Covariance Parameters 2
Columns in X 25
Columns in Z 0
Subjects 1
Max Obs Per Subject 120
Observations Used 120
Observations Not Used 0
Total Observations 120
Iteration History
Iteration Evaluations -2 Res Log Like Criterion
0 1 1265.11689875
1 2 1261.30731383 0.00000000
Convergence criteria met.
Covariance Parameter Estimates
Cov Parm Subject Estimate
AR(1) Intercept 0.1985
Residual 13375
Fit Statistics
-2 Res Log Likelihood 1261.3
AIC (smaller is better) 1265.3
AICC (smaller is better) 1265.4

BIC (smaller is better) 1270.4
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Mixed model regressions by month: Parkville, JAN1993-DEC2002 8
COMMERCTIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure
Null Model Likelihood Ratio Test
DF Chi-Square Pr > Chisqg

1 3.81 0.0510

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
month 11 96 0.32 0.9799

since_90*month 12 96 4.65 <.0001
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Mixed model regressions by month: St Charles, JAN1993-DEC2002 9
RESIDENTIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure

Model Information

Data Set WORK.PREDICT
Dependent Variable res_gallons
Covariance Structure Autoregressive
Subject Effect Intercept
Estimation Method REML
Residual Variance Method Profile
Fixed Effects SE Method Model -Based
Degrees of Freedom Method Residual
Class Level Information
Class Levels Values
month 12 1234567 89 10 11 12
Dimensions
Covariance Parameters 2
Columns in X 25
Columns in Z 0
Subjects 1
Max Obs Per Subject 120
Observations Used 120
Observations Not Used 0
Total Observations 120
Iteration History
Iteration Evaluations -2 Res Log Like Criterion
0 1 991.21348044
1 2 988.10257286 0.00000000
Convergence criteria met.
Covariance Parameter Estimates
Cov Parm Subject Estimate
AR(1) Intercept 0.1754
Residual 669.23
Fit Statistics
-2 Res Log Likelihood 988.1
AIC (smaller is better) 992.1
AICC (smaller is better) 992.2

BIC (smaller is better) 997.3
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Mixed model regressions by month: St Charles, JAN1993-DEC2002 10
RESIDENTIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure
Null Model Likelihood Ratio Test

DF Chi-Square Pr > Chisqg

1 3.11 0.0778

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F value Pr > F
month 11 100 54.26 <.0001

pdsi*month 8 100 6.64 <.0001
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Mixed model regressions by month: St Charles, JAN1993-DEC2002 11

COMMERCIAL 02:53 Wednesday, May 7, 2003
The Mixed Procedure

Model Information

Data Set WORK.PREDICT
Dependent Variable com_gallons
Covariance Structure Autoregressive
Subject Effect Intercept
Estimation Method REML
Residual Variance Method Profile
Fixed Effects SE Method Model-Based
Degrees of Freedom Method Residual
Class Level Information
Class Levels Values
month 12 123456789 10 11 12
Dimensions
Covariance Parameters 2
Columns in X 25
Columns in Z 0
Subjects 1
Max Obs Per Subject 120
Observations Used 120
Observations Not Used 0
Total Observations 120
Iteration History
Iteration Evaluations -2 Res Log Like Criterion
0 1 1315.83168402
1 2 1281.00635570 0.00000000
Convergence criteria met.
Covariance Parameter Estimates
Cov Parm Subject Estimate
AR(1) Intercept 0.5558
Residual 17375
Fit Statistics
-2 Res Log Likelihood 1281.0
AIC (smaller is better) 1285.0
AICC (smaller is better) 1285.1

BIC (smaller is better) 1290.2
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Mixed model regressions by month: St Charles, JAN1993-DEC2002 12
COMMERCIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure
Null Model Likelihood Ratio Test
DF Chi-Square Pr > Chisqg

1 34.83 <.0001

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
month 11 100 20.03 <.0001

pdsi*month 8 100 4.14 0.0003
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Mixed model regressions for monthly billed customers: St Louis, JAN1993-DEC20 13

MONTHLY RESIDENTIAL 02:53 Wednesday, May 7, 2003
The Mixed Procedure

Model Information

Data Set WORK.PREDICT
Dependent Variable res_gallons
Covariance Structure Autoregressive
Subject Effect Intercept
Estimation Method REML
Residual Variance Method Profile
Fixed Effects SE Method Model-Based
Degrees of Freedom Method Residual
Class Level Information
Class Levels Values
month 12 12345678910 11 12
Dimensions
Covariance Parameters 2
Columns in X 25
Columns in Z 0
Subjects 1
Max Obs Per Subject 120
Observations Used 120
Observations Not Used 0
Total Observations 120
Iteration History
Iteration Evaluations -2 Res Log Like Criterion
0 1 1830.40296162
1 2 1779.81604884 0.00000004
2 1 1779.81601899 0.00000000
Convergence criteria met.
Covariance Parameter Estimates
Cov Parm Subject Estimate
AR(1) Intercept 0.6745
Residual 5196334
Fit Statistics
-2 Res Log Likelihood 1779.8
AIC (smaller is better) 1783.8
AICC (smaller is better) 1783.9
BIC (smaller is better) 1788.9
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Mixed model regressions for monthly billed customers: St Louis, JAN1993-DEC20 14
MONTHLY RESIDENTIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure
Null Model Likelihood Ratio Test
DF Chi-Square Pr > Chisqg

1 50.59 <.0001

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
month 11 96 3.49 0.0004

since_90*month 12 96 2.78 0.0027
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Mixed model regressions for monthly billed customers: St Louis, JAN1993-DEC20 15

MONTHLY COMMERCIAL 02:53 Wednesday, May 7, 2003
The Mixed Procedure

Model Information

Data Set WORK.PREDICT
Dependent Variable com_gallons
Covariance Structure Autoregressive
Subject Effect Intercept
Estimation Method REML
Residual Variance Method Profile
Fixed Effects SE Method Model-Based
Degrees of Freedom Method Residual
Class Level Information
Class Levels Values
month 12 123456789 10 11 12
Dimensions
Covariance Parameters 2
Columns in X 37
Columns in Z 0
Subjects 1
Max Obs Per Subject 120
Observations Used 120
Observations Not Used 0
Total Observations 120
Iteration History
Iteration Evaluations -2 Res Log Like Criterion
0 1 1620.54567738
1 2 1620.13042264 0.00000000
Convergence criteria met.
Covariance Parameter Estimates
Cov Parm Subject Estimate
AR(1) Intercept 0.06824
Residual 1708641
Fit Statistics
-2 Res Log Likelihood 1620.1
AIC (smaller is better) 1624.1
AICC (smaller is better) 1624.3

BIC (smaller is better) 1629.1
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Mixed model regressions for monthly billed customers: St Louis, JAN1993-DEC20 16
MONTHLY COMMERCIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure
Null Model Likelihood Ratio Test
DF Chi-Square Pr > ChiSq

1 0.42 0.5193

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
month 11 88 14.86 <.0001
pdsi*month 8 88 10.82 <.0001

since_90*month 12 88 3.09 0.0011
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AR(3) regressions for quarterly billed customers: St Louis, JAN1993-DEC2002 17
QUARTERLY RESIDENTIAL 02:53 Wednesday, May 7, 2003

The AUTOREG Procedure

Dependent Variable res_gallons

Ordinary Least Squares Estimates

SSE 17531.7162 DFE 100
MSE 175.31716 Root MSE 13.24074
SBC 1034.4081 AIC 978.658264
Regress R-Square 0.9372 Total R-Square 0.9372
Durbin-Watson 0.9156
Standard Approx
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 254.2996 4.5208 56.25 <.0001
jan 1 -15.1840 6.1619 -2.46 0.0154
feb 1 5.1138 6.1619 0.83 0.4086
mar 1 -28.0687 6.1619 -4.56 <.0001
apr 1 -39.5463 6.1619 -6.42 <.0001
may 1 -0.1517 7.1781 -0.02 0.9832
jun 1 -10.6011 7.7775 -1.36 0.1759
jul 1 26.7931 8.1500 3.29 0.0014
aug 1 109.0608 7.7372 14.10 <.0001
sep 1 105.7981 7.1783 14.74 <.0001
oct 1 108.9449 6.7963 16.03 <.0001
nov 1 50.9870 6.5127 7.83 <.0001
may avg_pdsi 1 0.2404 2.4688 0.10 0.9226
jun_avg pdsi 1 1.1404 2.9019 0.39 0.6952
jul_avg pdsi 1 3.1920 3.1013 1.03 0.3058
aug_avg_pdsi 1 -10.0127 2.7825 -3.60 0.0005
sep_avg_pdsi 1 -11.5724 2.3023 -5.03 <.0001
oct_avg_pdsi 1 -13.6732 2.0115 -6.80 <.0001
nov_avg_pdsi 1 -5.4464 1.7378 -3.13 0.0023
dec_avg_pdsi 1 -4.0887 1.7328 -2.36 0.0202
Test 1
Mean
Source DF Square F Value Pr > F
Numerator 8 2214.060160 12.63 <.0001
Denominator 100 175.317162
Estimates of Autocorrelations
Lag Covariance Correlation -1 987654321012345¢67891
0 146.1 1.000000 I |********************[
1 79.0126 0.540820 | [ #Hswsrdndnx |
2 39.9924 0.273737 | | FxHxx |
3 19.4233 0.132947 | [ |

Preliminary MSE 103.3
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AR(3) regressions for quarterly billed customers: St Louis, JAN1993-DEC2002 18
QUARTERLY RESIDENTIAL 02:53 Wednesday, May 7, 2003

The AUTOREG Procedure

Estimates of Autoregressive Parameters

Standard
Lag Coefficient Error t value
1 -0.554977 0.101532 -5.47
2 0.022821 0.116098 0.20
3 0.006629 0.101532 0.07

Yule-Walker Estimates

SSE 12098.7932 DFE 97
MSE 124.72983 Root MSE 11.16825
SBC 1004.6094 AIC 940.497094
Regress R-Square 0.9133 Total R-Square 0.9567
Durbin-Watson 1.9286
Standard Approx
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 252.7240 4.3878 57.60 <.0001
jan 1 -13.9530 4.4029 -3.17 0.0020
feb 1 6.5030 5.3039 1.23 0.2231
mar 1 -26.5848 5.7122 -4.65 <.0001
apr 1 ~-38.0150 5.8961 -6.45 <.0001
may 1 2.3942 6.6919 0.36 0.7213
jun 1 -5.4121 7.3498 -0.74 0.4633
jul 1 31.2240 7.7139 4.05 0.0001
aug 1 110.2787 7.3204 15.06 <.0001
sep 1 106.2854 6.6111 16.08 <.0001
oct 1 109.3775 5.7743 18.94 <.0001
nov 1 51.5372 4.4077 11.69 <.0001
may_avg_pdsi 1 -0.4243 2.0250 -0.21 0.8345
jun_avg pdsi 1 -1.0751 2.6082 -0.41 0.6811
jul_avg_pdsi 1 1.5297 2.8591 0.54 0.5939
aug_avg_pdsi 1 -9.8001 2.6340 -3.72 0.0003
sep_avg_pdsi 1 -10.8900 2.2162 -4.91 <.0001
oct_avg pdsi 1 -12.8657 1.9613 -6.56 <.0001
nov_avg_pdsi 1 -4.5881 1.6608 ~-2.76 0.0069
dec_avg_pdsi 1 -2.4649 1.4594 -1.69 0.0944
Test 1
Mean
Source DF Square F Value Pr > F
Numerator 8 886.937446 7.11 <.0001

Denominator 97 124.729827
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AR(3) regressions for quarterly billed customers: St Louis, JAN1993-DEC2002 19
QUARTERLY COMMERCIAL 02:53 Wednesday, May 7, 2003

Lag

W NP o

The AUTOREG Procedure

Dependent Variable com_gallons

Ordinary Least Squares Estimates
SSE 240605.353 DFE 96
MSE 2506 Root MSE 50.06302
SBC 1367.85564 AIC 1300.95584
Regress R-Square 0.9475 Total R-Square 0.9475
Durbin-Watson 1.2624
Standard Approx
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 851.8252 44.2660 19.24 <.0001
jan 1 -81.3605 62.6015 -1.30 0.1968
feb 1 -27.2124 62.6015 -0.43 0.6648
mar 1 -58.5664 62.6015 -0.94 0.3519
apr 1 -65.3661 62.6015 -1.04 0.2990
may 1 ~-30.7993 62.6015 -0.49 0.6239
jun 1 -64.6511 62.6015 -1.03 0.3043
jul 1 83.4818 62.6015 1.33 0.1855
aug 1 142.4691 62.6015 2.28 0.0251
sep 1 159.5561 62.6015 2.55 0.0124
oct 1 156.9483 62.6015 2.51 0.0139
nov 1 41.5494 62.6015 0.66 0.5085
jan_since_90 1 10.3835 5.5118 1.88 0.0626
feb_since 90 1 6.0575 5.5118 1.10 0.2745
mar_since_ 90 1 1.4982 5.5118 0.27 0.7863
apr_since_90 1 -0.6998 5.5118 -0.13 0.8992
may_since_90 1 8.1912 5.5118 1.49 0.1405
jun since 90 1 19.8525 5.5118 3.60 0.0005
jul_since_90 1 15.4248 5.5118 2.80 0.0062
aug_since_90 1 39.4784 5.5118 7.16 <.0001
sep_since_90 1 32.5517 5.5118 5.91 <.0001
oct_since_90 1 33.9894 5.5118 6.17 <.0001
nov_since_ 90 1 32.7934 5.5118 5.95 <.0001
dec_since_90 1 15.3060 5.5118 2.78 0.0066
Test 1
Mean
Source DF Square F Value Pr > F
Numerator 12 40765 16.27 <.0001
Denominator 96 2506.305764
Estimates of Autocorrelations
Covariance Correlation -198765432101234567891
2005.0 1.000000 | |********************|
737.0 0.367564 | | *%xaxwx |
646.0 0.322182 | | %% ax |
356.9 0.178025 | [ rrwx |




AR(3) regressions for quarterly billed customers:
QUARTERLY COMMERCIAL

The AUTOREG Procedure

Preliminary MSE 1652.
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St Louis, JAN1993-DEC2002 20
02:53 Wednesday, May 7, 2003

9

Estimates of Autoregressive Parameters

Standard
Lag Coefficient Error t value
1 -0.286561 0.103693 -2.76
2 -0.214306 0.105552 -2.03
3 -0.006929 0.103693 -0.07

Yule-Walker Estimates

SSE 197934 .446 DFE 93
MSE 2128 Root MSE 46.13380
SBC 1359.03258 AIC 1283.7703
Regress R-Square 0.9233 Total R-Square 0.9568
Durbin-Watson 2.0010
Standard Approx
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 857.1742 43.8147 19.56 <.0001
jan 1 -92.2514 52.7933 -1.75 0.0839
feb 1 -35.7032 54.1496 -0.66 0.5113
mar i -65.9694 57.9843 -1.14 0.2582
apr 1 -71.8866 59.2059 -1.21 0.2278
may 1 -36.7437 60.0523 -0.61 0.5421
jun 1 -70.1212 60.1505 -1.17 0.2467
jul 1 78.4602 59.7801 1.31 0.1926
aug 1 137.9467 58.5510 2.36 0.0206
sep 1 155.7586 56.9462 2.74 0.0075
oct 1 154.0106 51.8988 2.97 0.0038
nov 1 40.5351 50.3808 0.80 0.4231
jan_since_ 90 1 11.3096 5.4864 2.06 0.0421
feb_since_90 1 6.5850 5.5334 1.19 0.2371
mar_since_90 1 1.8468 5.5830 0.33 0.7416
apr_since_90 1 -0.4948 5.5962 -0.09 0.9297
may_since 90 1 8.3058 5.6027 1.48 0.1416
jun_since_90 1 19.8967 5.6048 3.55 0.0006
jul_since_90 1 15.4082 5.6048 2.75 0.0072
aug_since 90 1 39.3991 5.6027 7.03 <.0001
sep_since_90 1 32.3874 5.5962 5.79 <.0001
oct_since_ 90 1 33.7265 5.5830 6.04 <.0001
nov_since_90 1 32.3150 5.5334 5.84 <.0001
dec_since_ 90 1 14.7136 5.4864 2.68 0.0087
Test 1
Mean
Source DF Square F Value Pr > F
Numerator 12 15356 7.21 <.0001

Denominator 93 2128.327374
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Mixed model regressions for Other Public Authorities: St Louis, JAN1993-DEC20 21

OPA MONTHLY 02:53 Wednesday, May 7, 2003
The Mixed Procedure

Model Information

Data Set WORK.PREDICT
Dependent Variable opam_gallons
Covariance Structure Autoregressive
Subject Effect Intercept
Estimation Method REML
Residual Variance Method Profile
Fixed Effects SE Method Model-Based
Degrees of Freedom Method Residual
Class Level Information
Class Levels Values
month 12 1 23456789 10 11 12
Dimensions
Covariance Parameters 2
Columns in X 25
Columns in Z 0
Subjects 1
Max Obs Per Subject 120
Observations Used 120
Observations Not Used 0
Total Observations 120
Iteration History
Iteration Evaluations -2 Res Log Like Criterion
0 1 2026.73946596
1 2 2026.64959633 0.00000000
Convergence criteria met.
Covariance Parameter Estimates
Cov Parm Subject Estimate
AR(1) Intercept 0.03003
Residual 21046875
Fit Statistics
-2 Res Log Likelihood 2026.6
AIC (smaller is better) 2030.6
AICC (smaller is better) 2030.8

BIC (smaller is better) 2035.9
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Mixed model regressions for Other Public Authorities: St Louis, JAN1993-DEC20 22
OPA MONTHLY 02:53 Wednesday, May 7, 2003

The Mixed Procedure
Null Model Likelihood Ratio Test

DF Chi-Square Pr > Chisqg

1 0.09 0.7643

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
month 11 100 64 .22 <.0001

pdsi*month 8 100 5.01 <.0001
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Mixed model regressions for Other Public Authorities: St Louis, JAN1993-DEC20 23

Lag

W N = o

OPA QUARTERLY
The AUTOREG Procedure

Dependent Variable opaqg_gall

ong

02:53 Wednesday, May 7, 2003

Ordinary Least Squares Estimates
SSE 11857677.9 DFE 96
MSE 123517 Root MSE 351.45053
SBC 1835.56438 AIC 1768.66458
Regress R-Square 0.7642 Total R-Square 0.7642
Durbin-Watson 2.2126
Standard Approx
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 1120 310.7543 3.60 0.0005
jan 1 -654.8180 439.4729 -1.49 0.1395
feb 1 -702.5323 439.4729 -1.60 0.1132
mar 1 ~-1092 439.4729 -2.48 0.0147
apr 1 -637.3999 439.4729 -1.45 0.1502
may 1 -733.5753 439.4729 -1.67 0.0983
jun 1 -777.6178 439.4729 -1.77 0.0800
jul 1 -142.6520 439.4729 -0.32 0.7462
aug 1 -5.5831 439.4729 -0.01 0.9899
sep 1 -871.8333 439.4729 -1.98 0.0501
oct 1 -187.5842 439.4729 -0.43 0.6705
nov 1 -385.6566 439.4729 -0.88 0.3824
jan_since_90 1 11.9609 38.6934 0.31 0.7579
feb_since_90 1 40.0536 38.6934 1.04 0.3032
mar_since_90 1 87.7500 38.6934 2.27 0.0256
apr_since_90 1 -4.0991 38.6934 -0.11 0.9159
may_since_90 1 61.8139 38.6934 1.60 0.1134
jun_since 90 1 124.0340 38.6934 3.21 0.0018
jul_since_ 90 1 56.8719 38.6934 1.47 0.1449
aug_since_90 1 115.1465 38.6934 2.98 0.0037
sep_since_90 1 227.9319 38.6934 5.89 <.0001
oct_since_90 1 57.7429 38.6934 1.49 0.1389
nov_since_90 1 103.0662 38.6934 2.66 0.0091
dec_since_90 1 11.9268 38.6934 0.31 0.7586
Test 1
Mean
Source DF Square F Value Pr > F
Numerator 12 764602 6.19 <.0001
Denominator 96 123517
Estimates of Autocorrelations
Covariance Correlation -1987654321012345678291
98814.0 1.000000 I |********************l
-11178.4 -0.113126 | *% | |
-7360.0 -0.074483 | * | |
33100.4 0.334977 | | HHwnkw |
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Mixed model regressions for Other Public Authorities: St Louis, JAN1993-DEC20 24
02:53 Wednesday, May 7, 2003

OPA QUARTERLY
The AUTOREG Proce

Preliminary MSE

Estimates of Autoregressi

dure

86725.5

ve Parameters

Standard
Lag Coefficient Error t Value
1 0.094622 0.098158 0.96
2 0.048713 0.098517 0.49
3 -0.322419 0.098158 -3.28
Yule-Walker Estimates
SSE 10366448.4 DFE 93
MSE 111467 Root MSE 333.86702
SBC 1834.15659 AIC 1758.89431
Regress R-Square 0.8014 Total R-Square 0.7939
Durbin-Watson 1.9350
Standard Approx
Variable DF Estimate Error t Value Pr > |t
Intercept 1 1132 312.3289 3.62 0.0005
jan 1 -697.5809 463.7899 -1.50 0.1359
feb 1 -739.8848 459.0639 -1.61 0.1104
maxr 1 -1047 375.1571 -2.79 0.0064
apr 1 -663.3240 458.9520 -1.45 0.1517
may 1 -755.0075 457.6357 -1.65 0.1024
jun 1 -768.9114 399.9085 -1.92 0.0576
jul 1 -160.4224 457.0398 -0.35 0.7264
aug 1 -20.5308 461.3232 -0.04 0.9646
sep 1 -873.8692 357.8447 -2.44 0.0165
oct 1 -201.2831 458.0922 -0.44 0.6614
nov 1 -396.5544 466.3353 -0.85 0.3973
jan_since_90 1 17.1025 39.0278 0.44 0.6622
feb_since 90 1 44.2985 39.0686 1.13 0.2598
mar_since_90 1 78.3837 35.0754 2.01 0.0478
apr_since_90 1 -1.7606 39.5327 ~0.04 0.9646
may_since_ 90 1 63.4108 39.5476 1.60 0.1122
jun_since 90 1 120.6589 39.5468 3.05 0.0030
jul_since_90 1 57.8560 39.5468 1l.46 0.1468
aug_since_90 1 115.6837 39.5476 2.93 0.0043
sep_since_90 1 226.4546 39.5327 5.73 <.0001
oct_since_ 90 1 58.0798 39.0754 1.49 0.1406
nov_since_90 1 103.0282 39.0686 2.64 0.0098
dec_since 90 1 10.4714 39.0278 0.27 0.7891
Test 1
Mean
Source DF Square F Value Pr > F
Numerator 12 627151 5.63 <.0001
Denominator 93 111467
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Mixed model regressions by month: Warrensburg, JAN1993-DEC2002 25
COMMERCIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure

Model Information

Data Set WORK.PREDICT
Dependent Variable com_gallons
Covariance Structure Autoregressive
Subject Effect Intercept
Estimation Method REML
Residual Variance Method Profile
Fixed Effects SE Method Model -Based
Degrees of Freedom Method Residual
Class Level Information
Class Levels Values
month 12 12345678910 11 12
Dimensions
Covariance Parameters 2
Columns in X 25
Columns in Z 0
Subjects 1
Max Obs Per Subject 110
Observations Used 110
Observations Not Used 10
Total Observations 120
Iteration History
Iteration Evaluations -2 Res Log Like Criterion
0 1 1053.99384137
1 2 1053.56447204 0.00000000
Convergence criteria met.
Covariance Parameter Estimates
Cov Parm Subject Estimate
AR(1) Intercept 0.07287
Residual 4948.03
Fit Statistics
-2 Res Log Likelihood 1053.6
AIC (smaller is better) 1057.6
AICC (smaller is better) 1057.7

BIC (smaller is better) 1062.5
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Mixed model regressions by month: Warrensburg, JAN1993-DEC2002 26
COMMERCIAL 02:53 Wednesday, May 7, 2003

The Mixed Procedure
Null Model Likelihood Ratio Test
DF Chi-Square Pr > Chisqg

1 0.43 0.5123

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
month 11 86 1.05 0.4128

since_90*month 12 86 3.04 0.0013
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Reduced model regressions by month: Brunswick, JAN1993-DEC2002 1
RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 12345678910 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.
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Page 2 of 63
Reduced model regressions by month: Brunswick, JAN1993-DEC2002 2
RESIDENTIAL 02:56 Wednesday, May 7, 2003
The GLM Procedure
Dependent Variable: res_gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 11 5072.46129 461.13284 2.82 0.0029
Error 108 17668.80237 163.60002
Corrected Total 119 22741.26366
R-Square Coeff Var Root MSE res_gallons Mean
0.223051 10.10931 12.79062 126.5232
Source DF Type I SS Mean Square F Value Pr > F
month 11 5072.461292 461.132845 2.82 0.0029
Source DF Type III SS Mean Square F Value Pr > F
month 11 5072.461292 461.132845 2.82 0.0029
Standard
Parameter Estimate Error t Value Pr > |t]
Intercept 125.7934333 B 4.04474995 31.10 <.0001
month 1 -0.1918527 B 5.72014024 -0.03 0.9733
month 2 8.8800183 B 5.72014024 1.55 0.1235
month 3 -3.2849272 B 5.72014024 -0.57 0.5670
month 4 -12.1056591 B 5.72014024 -2.12 0.0366
month 5 -1.6529333 B 5.72014024 -0.29 0.7732
month 6 -4.2771108 B 5.72014024 -0.75 0.4562
month 7 5.3452000 B 5.72014024 0.93 0.3522
month 8 4.1228892 B 5.72014024 0.72 0.4726
month 9 14.3893409 B 5.72014024 2.52 0.0134
month 10 -0.6352333 B 5.72014024 -0.11 0.9118
month 11 -1.8320462 B 5.72014024 -0.32 0.7494
month 12 0.0000000 B

NOTE: The X'X matrix has been found to be singular, and a generalized inverse
was used to solve the normal equations. Terms whose estimates are
followed by the letter 'B' are not uniquely estimable.
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Page 3 of 63
Reduced model regressions by month: Brunswick, JAN1993-DEC2002 3
RESIDENTIAL 02:56 Wednesday, May 7, 2003
The MEANS Procedure
Analysis Variable : p
N Mean Std Dev Minimum Maximum
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Reduced model regressions by month: Brunswick, JAN1993-DEC2002 4
COMMERCIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456789 10 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.
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Page 5 of 63
Reduced model regressions by month: Brunswick, JAN1993-DEC2002 5
COMMERCIAL 02:56 Wednesday, May 7, 2003
The GLM Procedure
Dependent Variable: com_gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 23 82340.0758 3580.0033 4.61 <.0001
Error 96 74475.8213 775.7898
Corrected Total 119 156815.8971
R-Square Coeff Var Root MSE com_gallons Mean
0.525075 13.46409 27.85300 206.8687
Source DF Type I SS Mean Square F Value Pr > F
month 11 59743.25619 5431.20511 7.00 <.0001
since_90*month 12 22596.81965 1883.06830 2.43 0.0085
Source DF Type III SS Mean Square F Value Pr > F
month 11 10887.61787 989.78344 1.28 0.2501
since_90*month 12 22596.81965 1883.06830 2.43 0.0085
Standard
Parameter Estimate Error t Value Pr > |t]
Intercept 227.5528788 B 24.62776025 9.24 <.0001
month 1 -26.8364389 B 34.82891255 -0.77 0.4429
month 2 30.9256549 B 34.82891255 0.89 0.3768
month 3 13.2968698 B 34.82891255 0.38 0.7035
month 4 -39.9858348 B 34.82891255 -1.15 0.2538
month 5 16.1736909 B 34.82891255 0.46 0.6434
month 6 -25.6867380 B 34.82891255 ~-0.74 0.4626
month 7 45.2421455 B 34.82891255 1.30 0.1971
month 8 24.5254907 B 34.82891255 0.70 0.4830
month 9 44.2390978 B 34.82891255 1.27 0.2071
monith 10 -4.5512182 B 34.82891255 -0.13 0.8963
month 11 -0.7934536 B 34.82891255 -0.02 0.9819
month 12 0.0000000 B . . .
since_90*month 1 -2.9345748 3.06651476 -0.96 0.3410
since_ 90*month 2 -9.3304927 3.06651476 -3.04 0.0030
since_90*month 3 -5.7357097 3.06651476 -1.87 0.0645
since_90*month 4 -1.8304145 3.06651476 -0.60 0.5520
since_90*month 5 -5.8044182 3.06651476 -1.89 0.0614
since_90*month 6 3.7651554 3.06651476 1.23 0.2225
since_90*month 7 -3.2731232 3.06651476 -1.07 0.2885
since_90*month 8 -1.5558514 3.06651476 -0.51 0.6131
since_90*month 9 -7.0144829 3.06651476 -2.29 0.0244
since_90*month 10 -2.3482303 3.06651476 -0.77 0.4457
since_90*month 11 -3.4440782 3.06651476 -1.12 0.2642
since_90*month 12 -3.7949616 3.06651476 -1.24 0.2189

NOTE: The X'X matrix has been found to be singular, and a generalized inverse
was used to solve the normal equations. Terms whose estimates are
followed by the letter 'B' are not uniquely estimable.
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Reduced model regressions by month: Brunswick, JAN1993-DEC2002 6
COMMERCIAL 02:56 Wednesday, May 7, 2003
The MEANS Procedure
Analysis Variable : p
N Mean Std Dev Minimum Maximum
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Page 7 of 63
Reduced model regressions by year: Joplin, JAN1993-DEC2002 7
RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure
Number of observations 11

NOTE: Due to missing values, only 10 observations can be used in this analysis.
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Reduced model regressions by year: Joplin, JAN1993-DEC2002 8
RESIDENTIAL 02:56 Wednesday, May 7, 2003
The GLM Procedure
Dependent Variable: res_gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 1 391826.8815 391826.8815 5530.02 <.0001
Error 9 637.6911 70.8546
Uncorrected Total 10 392464.5726
R-Square Coeff Vvar Root MSE res_gallons Mean
0.000000 4.252426 8.417515 197.9462
Source DF Type I SS Mean Square F Value Pr > F
Intercept 1 391826.8815 391826.8815 5530.02 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Intercept 1 391826.8815 391826.8815 5530.02 <.0001
Standard
Parameter Estimate Error t Value Pr > |t]

Intercept 197.9461749 2.66185205 74 .36 <.0001
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Page 9 of 63
Reduced model regressions by year: Joplin, JAN1993-DEC2002 9
RESIDENTIAL 02:56 Wednesday, May 7, 2003
The MEANS Procedure
Analysis Variable : p
N Mean Std Dev Minimum Maximum
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Reduced model regressions by year: Joplin, JAN1993-DEC2002 10
COMMERCIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure
Number of observations 11

NOTE: Due to missing values, only 10 observations can be used in this analysis.
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Reduced model regressions by year: Joplin, JAN1993-DEC2002 11
COMMERCIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: com_gallons

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 1 7502766.881 7502766.881 19095.2 <.0001
Error 9 3536.220 392.913
Uncorrected Total 10 7506303.101

R-Square Coeff Var Root MSE com_gallons Mean

0.000000 2.288430 19.82204 866.1851
Source DF Type I SS Mean Square F Value Pr > F
Intercept 1 7502766.881 7502766.881 19095.2 <.0001
Source DF Type III SS Mean Square F Value Pr > F
Intercept 1 7502766.881 7502766.881 19095.2 <.0001

Standard
Parameter Estimate Error t Value Pr > |t]

Intercept 866.1851350 6.26827992 138.19 <.0001
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Reduced model regressions by year: Joplin, JAN1993-DEC2002 12
COMMERCIAL 02:56 Wednesday, May 7, 2003

The MEANS Procedure
Analysis Variable : p

N Mean Std Dev Minimum Maximum
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Reduced model regressions by month: Mexico, JAN1993-DEC2002 13
RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456789 10 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.




Dependent Variable: res gallons

Source
Model
Error

Corrected Total

R-Square

0.589870

Source

month
pdsi*month
since_90*month

Source

month
pdsi*month
since_90*month

Parameter

Intercept
month
month
month
month
month
month
month
month
month
month
month
month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month 12
since_90*month 1

H YOO WNRERROUOIONOS WNR
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Reduced model regressions by month: Mexico, JAN1993-DEC2002 14
RESIDENTIAL 02:56 Wednesday, May 7, 2003
The GLM Procedure
Sum of
DF Squares Mean Square F Value Pr > F
31 27754 .43542 895.30437 4.08 <.0001
88 19297.31370 219.28766
119 47051.74912
Coeff Var Root MSE res_gallons Mean
9.433088 14.80836 156.9830
DF Type I SS Mean Square F Value Pr > F
11 14912.73433 1355.70312 6.18 <.0001
8 2049.15895 256.14487 1.17 0.3275
12 10792.54215 899.37851 4.10 <.0001
DF Type III SS Mean Square F Value Pr > F
11 9021.34492 820.12227 3.74 0.0002
8 3832.07742 479.00968 2.18 0.0361
12 10792.54215 899.37851 4.10 <.0001
Standard
Estimate Error t Value Pr > |t]
150.1820495 B 14.95756558 10.04 <.0001
40.7178977 B 19.87892966 2.05 0.0435
25.8529359 B 19.87892966 1.30 0.1968
27.3846138 B 19.87892966 1.38 0.1718
-21.8770759 B 19.87892966 -1.10 0.2741
12.1696637 B 23.12059467 0.53 0.6000
-27.4690210 B 26.97261538 -1.02 0.3113
86.3061606 B 23.09906319 3.74 0.0003
57.1493322 B 22.66138270 2.52 0.0135
42.9469498 B 21.35888538 2.01 0.0474
29.8994477 B 20.74513990 1.44 0.1531
10.4414398 B 21.04132800 0.50 0.6210
0.0000000 B
0.0000000 B
0.0000000 B
0.0000000 B
0.0000000 B . . .
0.3496581 B 3.41242107 0.10 0.9186
6.2980935 B 4.44862682 1.42 0.1604
-5.9499680 B 3.29326326 -1.81 0.0742
-7.5691054 B 2.96095717 -2.56 0.0123
-4.1637044 B 2.11212625 -1.97 0.0518
-0.4673934 B 2.09195738 -0.22 0.8237
-0.3308375 B 1.96785205 -0.17 0.8669
2.7615263 B 2.11981585 1.30 0.1961
-5.1374467 1.63034726 -3.15 0.0022
-3.8978905 1.63034726 -2.39 0.0189

since_90*month 2
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Reduced model regressions by month: Mexico, JAN1993-DEC2002 15
RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: res_gallons

Standard
Parameter Estimate Error t Value Pr > |t
since_90*month 3 -3.4397832 1.63034726 -2.11 0.0377
since_90*month 4 1.2572336 1.63034726 0.77 0.4427
since_90*month 5 -1.5371106 1.78676188 -0.86 0.3920
since_90*month 6 4.2706468 2.21586168 1.93 0.0572
since_90*month 7 -7.2041710 1.81823599 -3.96 0.0002
since_90*month 8 -2.6547508 1.80067748 -1.47 0.1440
since_90*month 9 ~-1.9356392 1.76250024 -1.10 0.2751
since_90*month 10 -3.3479084 1.69170582 -1.98 0.0509
since_90*month 11 -1.6693079 1.74799083 -0.95 0.3422
since_90*month 12 0.7303599 1.80970268 0.40 0.6875

NOTE: The X'X matrix has been found to be singular, and a generalized inverse
was used to solve the normal equations. Terms whose estimates are
followed by the letter 'B' are not uniquely estimable.
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Reduced model regressions by month: Mexico, JAN1993-DEC2002 16
RESIDENTIAL 02:56 Wednesday, May 7, 2003

The MEANS Procedure
Analysis Variable : p

N Mean Std Dev Minimum Maximum
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Reduced model regressions by month: Mexico, JAN1993-DEC2002 17
COMMERCIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456789 10 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.
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Reduced model regressions by month: Mexico, JAN1993-DEC2002 18
COMMERCIAL 02:56 Wednesday, May 7, 2003

The GIM Procedure

Dependent Variable: com_gallons

Sum of
Source DF Squares Mean Sguare F Value Pr > F
Model 11 298458.939 27132.631 3.83 0.0001
Error 108 765931.032 7091.954
Corrected Total 119 1064389.971
R-Square Coeff Var Root MSE com_gallons Mean
0.280404 14.51775 84.21374 580.0745
Source DF Type I SS Mean Square F Value Pr > F
month 11 298458.9393 27132.6308 3.83 0.0001
Source DF Type III SS Mean Sguare F Value Pr > F
month 11 298458.9393 27132.6308 3.83 0.0001
Standard
Parameter Estimate Error t Value Pr > |t
Intercept 566.6064000 B 26.63072285 21.28 <.0001
month 1 -5.4326258 B 37.66152944 -0.14 0.8856
month 2 -32.0480452 B 37.66152944 -0.85 0.3967
month 3 -0.6357929 B 37.66152944 -0.02 0.9866
month 4 -22.2347871 B 37.66152944 -0.59 0.5562
month 5 -19.5525667 B 37.66152944 -0.52 0.6047
month 6 -4.8460452 B 37.66152944 -0.13 0.8979
month 7 82.8788333 B 37.66152944 2.20 0.0299
month 8 72.4272129 B 37.66152944 1.92 0.0571
month 9 129.2058903 B 37.66152944 3.43 0.0009
month 10 -35.3377333 B 37.66152944 -0.94 0.3502
month 11 -2.8072387 B 37.66152944 -0.07 0.9407
month 12 0.0000000 B

NOTE: The X'X matrix has been found to be singular, and a generalized inverse
was used to solve the normal equations. Terms whose estimates are
followed by the letter 'B' are not uniquely estimable.
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Reduced model regressions by month: Mexico, JAN1993-DEC2002 19
COMMERCIAL 02:56 Wednesday, May 7, 2003

The MEANS Procedure
Analysis Variable : p

N Mean Std Dev Minimum Maximum
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Reduced model regressions by month: Parkville, JAN1993-DEC2002 20
RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456789 10 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.
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Reduced model regressions by month: Parkville, JAN1993-DEC2002 21
RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: res_gallons

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 19 394981.6280 20788.5067 15.77 <.0001
Error 100 131824.6903 1318.2469
Corrected Total 119 526806.3183
R-Square Coeff Var Root MSE res_gallons Mean
0.749766 13.01810 36.30767 278.9014
Source DF Type I SS Mean Square F Value Pr > F
month 11 324458.8239 29496.2567 22.38 <.0001
pdsi*month 8 70522.8042 8815.3505 6.69 <.0001
Source DF Type III SS Mean Square F Value Pr > F
month 11 350872.5931 31897.5085 24.20 <.0001
pdsi*month 8 70522.8042 8815.3505 6.69 <.0001
Standard
Parameter Estimate Error t value Pr > |t]
Intercept 246.2537903 B 12.54011014 19.64 <.0001
month 1 -20.6087903 B 17.00232492 -1.21 0.2283
month 2 -18.0532097 B 17.00232492 -1.06 0.2909
month 3 1.1133845 B 17.00232492 0.07 0.9479
month 4 -16.6685968 B 17.00232492 -0.98 0.3293
month 5 44.5802643 B 21.31980535 2.09 0.0391
month 6 85.6002553 B 25.77446900 3.32 0.0013
month 7 162.1795648 B 20.74524642 7.82 <.0001
month 8 155.7014554 B 19.95752486 7.80 <.0001
month 9 125.8710760 B 18.41463476 6.84 <.0001
month 10 68.3064834 B 18.39275851 3.71 0.0003
month 11 -2.7035099 B 18.11616703 -0.15 0.8817
month 12 0.0000000 B
pdsi*month 1 0.0000000 B
pdsi*month 2 0.0000000 B
pdsi*month 3 0.0000000 B
pdsi*month 4 0.0000000 B . . .
pdsi*month 5 -13.2785256 B 5.37972944 -2.47 0.0153
pdsi*month 6 -15.4068600 B 8.01125762 -1.92 0.0573
pdsi*month 7 -15.4561385 B 5.03021034 -3.07 0.0027
pdsi*month 8 -20.7030670 B 5.15590356 -4.02 0.0001
pdsi*month 9 -14.3731054 B 4.18984725 -3.43 0.0009
pdsi*month 10 -10.6755781 B 4.39005358 -2.43 0.0168
pdsi*month 11 -1.0256805 B 4.13645167 -0.25 0.8047
pdsi*month 12 -2.6672728 B 4.22343732 -0.63 0.5291

NOTE: The X'X matrix has been found to be singular, and a generalized inverse
was used to solve the normal equations. Terms whose estimates are
followed by the letter 'B' are not uniquely estimable.




Schedule ELS-4

Page 22 of 63
Reduced model regressions by month: Parkville, JAN1993-DEC2002 22
RESIDENTIAL 02:56 Wednesday, May 7, 2003
The MEANS Procedure
Analysis Variable : p
N Mean Std Dev Minimum Maximum
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Reduced model regressions by month: Parkville, JAN1993-DEC2002 23
COMMERCIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 12345678910 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.
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Reduced model regressions by month: Parkville, JAN1993-DEC2002 24
COMMERCIAL 02:56 Wednesday, May 7, 2003
The GLM Procedure
‘Dependent Variable: com gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 23 2930856.707 127428.552 9.53 <.0001
Error 96 1283818.285 13373.107
Corrected Total 119 4214674.992
R-Square Coeff Var Root MSE com_gallons Mean
0.695393 13.76149 115.6422 840.3318
Source DF Type I SS Mean Square F Value Pr > F
month 11 1865363.507 169578.501 12.68 <.0001
since_90*month 12 1065493.200 88791.100 6.64 <.0001
Source DF Type III SS Mean Square F Value Pr > F
month 11 38588.837 3508.076 0.26 0.9911
since_90*month 12 1065493.200 88791.100 6.64 <.0001
Standard
Parameter Estimate Error t Value Pr > |t]
Intercept 573.3440727 B 102.2513487 5.61 <.0001
month 1 136.0662499 B 144.6052441 0.94 0.3491
month 2 65.1634874 B 144.6052441 0.45 0.6533
month 3 132.3342600 B 144 .6052441 0.92 0.3624
month 4 8.7666545 B 144 .6052441 0.06 0.9518
month 5 44.3237758 B 144.6052441 0.31 0.7599
month 6 1.5614991 B 144 .6052441 0.01 0.9914
month 7 52.2835636 B 144 .6052441 0.36 0.7185
month 8 15.1252997 B 144.6052441 0.10 0.9169
month 9 101.0293408 B 144.6052441 0.70 0.4865
month 10 118.7648424 B 144.6052441 0.82 0.4135
month 11 14.1065314 B 144.6052441 0.10 0.9225
month 12 0.0000000 B . . .
since 90*month 1 7.8584086 12.7317818 0.62 0.5385
since_90*month 2 8.6414780 12.7317818 0.68 0.4989
since_90*month 3 14.6524658 12.7317818 1.15 0.2526
since_90*month 4 17.4895288 12.7317818 1.37 0.1727
since_90*month 5 19.5357758 12.7317818 1.53 0.1282
since_90*month 6 40.1873216 12.7317818 3.1s6 0.0021
since_90*month 7 49.9690929 12.7317818 3.92 0.0002
since_ 90*month 8 64.6245181 12.7317818 5.08 <.0001
since 90*month 9 45.2024008 12.7317818 3.55 0.0006
since_90*month 10 27.4908202 12.7317818 2.16 0.0333
since_90*month 11 21.4387195 12.7317818 1.68 0.0955
since_90*month 12 18.1530747 12.7317818 1.43 0.1572

NOTE: The X'X matrix has been found to be singular, and a generalized inverse
was used to solve the normal equations. Terms whose estimates are
followed by the letter 'B' are not uniquely estimable.
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Reduced model regressions by month: Parkville, JAN1993-DEC2002 25
COMMERCIAL 02:56 Wednesday, May 7, 2003
The MEANS Procedure
Analysis Variable : p
N Mean Std Dev Minimum Maximum




Schedule ELS-4

Page 26 of 63
Reduced model regressions by month: St Charles, JAN1993-DEC2002 26
RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456789 10 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.




Reduced model regressions by month: St Charles, JAN1993-DEC2002

Dependent Variable: res_gallons

Schedule ELS-4

Page 27 of 63
27
RESIDENTIAL 02:56 Wednesday, May 7, 2003
The GLM Procedure
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 19 604612.7129 31821.7217 47.51 <.0001
Error 100 66983 .3824 669.8338
Corrected Total 119 671596 .0953
R-Square Coeff Var Root MSE res_gallons Mean
0.900262 9.651431 25.88115 268.1587
Source DF Type I SS Mean Square F Value Pr > F
month 11 559912.2575 50901.1143 75.99 <.0001
pdsi*month 8 44700.4555 5587.5569 8.34 <.0001
Source DF Type III SS Mean Square F Value Pr > F
month 11 511181.9595 46471.0872 69.38 <.0001
pdsi*month 8 44700.4555 5587.5569 8.34 <.0001
Standard
Parameter Estimate Error t Value Pr > |t]
Intercept 220.4702999 B 8.45180842 26.09 <.0001
month 1 ~-3.7017838 B 11.76505198 -0.31 0.7537
month 2 -22.7746870 B 11.76505198 -1.94 0.0557
month 3 -8.2030204 B 11.76505198 -0.70 0.4873
month 4 -12.9419773 B 11.76505198 -1.10 0.2740
month 5 20.7916527 B 15.49519931 1.34 0.1827
month 6 67.0969213 B 14.79442267 4.54 <.0001
month 7 168.5769357 B 14.79750955 11.39 <.0001
month 8 216.9379475 B 14.30840388 15.16 <.0001
month 9 166.3964000 B 12.60013637 13.21 <.0001
month 10 83.8545234 B 12.52218494 6.70 <.0001
month 11 2.8168454 B 12.28465669 0.23 0.8191
month 12 0.0000000 B
pdsi*month 1 0.0000000 B
pdsi*month 2 0.0000000 B
pdsi*month 3 0.0000000 B
pdsi*month 4 0.0000000 B . . .
pdsi*month 5 -2.6245292 B 5.44192436 -0.48 0.6307
pdsi*month 6 -0.9585636 B 5.72057774 -0.17 0.8673
pdsi*month 7 -9.3875996 B 5.16098695 -1.82 0.0719
pdsi*month 8 -29.3131273 B 4.68546560 -6.26 <.0001
pdsi*month 9 -14.1280725 B 3.41465831 -4.14 <.0001
pdsi*month 10 -8.5304766 B 3.52358338 -2.42 0.0173
pdsi*month 11 -3.2381742 B 3.20781900 -1.01 0.3152
pdsi*month 12 -0.5356011 B 3.33770131 -0.16 0.8728

NOTE: The X'X matrix has been found to be singular, and a

was used to solve the normal equations.
followed by the letter 'B' are not uniquely estimable.

generalized inverse
Terms whose estimates are
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Reduced model regressions by month: St Charles, JAN1993-DEC2002 28
RESIDENTIAL 02:56 Wednesday, May 7, 2003
The MEANS Procedure
Analysis Variable : p
N Mean Std Dev Minimum Maximum




Schedule ELS-4

Page 29 of 63
Reduced model regressions by month: St Charles, JAN1993-DEC2002 29
COMMERCIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 12345678910 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.
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Reduced model regressions by month: St Charles, JAN1993-DEC2002 30
COMMERCIAL 02:56 Wednesday, May 7, 2003
The GLM Procedure
Dependent Variable: com _gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 19 7640591.423 402136.391 23.37 <.0001
Error 100 1720941.150 17209.412
Corrected Total 119 9361532.573
R-Square Coeff Var Root MSE com_gallons Mean
0.816169 10.15617 131.1846 1291.675
Source DF Type I SS Mean Square F Value Pr > F
month 11 6821697.695 620154.336 36.04 <.0001
pdsi*month 8 818893.728 102361.716 5.95 <.0001
Source DF Type III SS Mean Square F Value Pr > F
month 11 6398471.759 581679.251 33.80 <.0001
pdsi*month 8 818893.728 102361.716 5.95 <.0001
Standard
Parameter Estimate Error t Value Pr > |t]
Intercept 1075.190236 B 42.83996596 25.10 <.0001
month 1 31.532086 B 59.63391513 0.53 0.5981
month 2 -44.342140 B 59.63391513 -0.74 0.4589
month 3 15.509707 B 59.63391513 0.26 0.7953
month 4 28.953086 B 59.63391513 0.49 0.6284
month 5 138.835147 B 78.54103851 1.77 0.0802
month 6 285.520788 B 74.98898839 3.81 0.0002
month 7 547.946398 B 75.00463492 7.31 <.0001
month 8 798.848446 B 72.52548857 11.01 <.0001
month 9 695.848963 B 63.86673550 10.90 <.0001
month 10 360.478531 B 63.47162045 5.68 <.0001
month 11 148.579743 B 62.26765302 2.39 0.0189
month 12 0.000000 B
pdsi*month 1 0.000000 B
pdsi*month 2 0.000000 B
pdsi*month 3 0.000000 B
pdsi*month 4 0.000000 B . . .
pdsi*month 5 -14.183045 B 27.58366525 -0.51 0.6083
pdsi*month 6 -8.517791 B 28.99608502 -0.29 0.7696
pdsi*month 7 -9.423482 B 26.15966835 -0.36 0.7194
pdsi*month 8 -92.444451 B 23.74937728 -3.89 0.0002
pdsi*month 9 -82.574838 B 17.30799355 -4.77 <.0001
pdsi*month 10 -24.634183 B 17.86010571 -1.38 0.1709
pdsi*month 11 -42.437456 B 16.25958016 -2.61 0.0104
pdsi*month 12 -11.672051 B 16.91751902 -0.69 0.4918

NOTE: The X'X matrix has been found to be singular, and a

was used to solve the normal equations.

followed by the letter 'B' are not uniquely estimable.

generalized inverse
Terms whose estimates are
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Reduced model regressions by month: St Charles, JAN1993-DEC2002 31
COMMERCIAL 02:56 Wednesday, May 7, 2003

The MEANS Procedure
Analysis Variable : p

N Mean sStd Dev Minimum Maximum
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Reduced model regressions by year: St Joseph, JAN1993-DEC2002 32
RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure
Number of observations 11

NOTE: Due to missing values, only 10 observations can be used in this analysis.
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Reduced model regressions by year: St Joseph, JAN1993-DEC2002 33
RESIDENTIAL 02:56 Wednesday, May 7, 2003
The GLM Procedure
Dependent Variable: res_gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 2 384.9903956 192.4951978 4.21 0.0631
Error 7 320.1426202 45.7346600
Corrected Total 9 705.1330159
R-Square Coeff Vvar Root MSE res_gallons Mean
0.545983 3.744343 6.762741 180.6122
Source DF Type I SS Mean Square F Value Pr > F
pdsi 1 68.8122812 68.8122812 1.50 0.2596
since_90 1 316.1781144 316.1781144 6.91 0.0339
Source DF  Type III SS Mean Square F Value Pr > F
pdsi 1 322.0073366 322.0073366 7.04 0.0328
since_90 1 316.1781144 316.1781144 6.91 0.0339
Standard
Parameter Estimate Error t Value Pr > |t]
Intercept 207.3052768 9.66262342 21.45 <.0001
pdsi -3.7914158 1.42886520 -2.65 0.0328

since_90 ~-2.5991555 0.98852827 -2.63 0.0339
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Reduced model regressions by year: St Joseph, JAN1993-DEC2002 34
RESIDENTIAL 02:56 Wednesday, May 7, 2003
The MEANS Procedure
Analysis Variable : p
N Mean Std Dev Minimum Maximum
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Reduced model regressions by year: St Joseph, JAN1993-DEC2002 35
COMMERCIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure
Number of observations 11

NOTE: Due to missing values, only 10 observations can be used in this analysis.
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Reduced model regressions by year: St Joseph, JAN1993-DEC2002 36
COMMERCIAL 02:56 Wednesday, May 7, 2003
The GLM Procedure
Dependent Variable: com _gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 1 6639.30452 6639.30452 13.30 0.0065
Error 8 3993.86310 499.23289
Corrected Total 9 10633.16762
R-Square Coeff Var Root MSE com_gallons Mean
0.624396 2.684615 22.34352 832.2802
Source DF Type I SS Mean Square F Value Pr > F
since_90 1 6639.304521 6639.304521 13.30 0.0065
Source DF Type III SS Mean Square F Value Pr > F
since_90 1 66395.304521 6639.304521 13.30 0.0065
Standard
Parameter Estimate Error t Value Pr > |t
Intercept 764.9986757 19.75624834 38.72 <.0001

since_90 8.9708650 2.45994059 3.65 0.0065
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Reduced model regressions by year: St Joseph, JAN1993-DEC2002 37
COMMERCIAL 02:56 Wednesday, May 7, 2003
The MEANS Procedure
Analysis Variable : p
N Mean Std Dev Minimum Maximum
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Reduced model regressions for customers billed monthly: St Louis,JAN1993-DEC2 38
MONTHLY RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 1234567 8 910 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.
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Reduced model regressions for customers billed monthly: St Louis,JAN1993-DEC2 39
MONTHLY RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: res_gallons

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 23 409060529.8 17785240.4 3.69 <.0001
Error 96 463235313.2 4825367.8
Corrected Total 119 872295843.0
R-Square Coeff Var Root MSE res_gallons Mean
0.468947 12.96618 2196.672 16941.55
Source DF Type I SS Mean Square F Value Pr > F
month 11 17435249%94.1 15850226.7 3.28 0.0007
since_90*month 12 234708035.7 19559003.0 4.05 <.0001
Source DF Type III SS Mean Square F Value Pr > F
month 11 49275901.4 4479627.4 0.93 0.5169
since_90*month 12 234708035.7 19559003.0 4.05 <.0001
Standard
Parameter Estimate Error t Value Pr > |t}
Intercept 20120.61176 B 1942.307987 10.36 <.0001
month 1 880.79065 B 2746.838297 0.32 0.7492
month 2 -2899.87425 B 2746.838297 -1.06 0.2937
month 3 1948.75944 B 2746.838297 0.71 0.4798
month 4 785.27812 B 2746.838297 0.29 0.7756
month 5 -1818.56247 B 2746 .838287 -0.66 0.5095
month 6 -374.42087 B 2746.838297 -0.14 0.8919
month 7 3850.64058 B 2746.838297 1.40 0.1642
month 8 ~-960.76266 B 2746.838297 -0.35 0.7273
month 9 -252.66483 B 2746.838297 -0.09 0.9269
month 10 2119.97627 B 2746.838297 0.77 0.4421
month 11 -1232.29418 B 2746.838297 -0.45 0.6547
month 12 0.00000 B . . .
since_90*month 1 -457.88111 241.845627 -1.89 0.0613
since_90*month 2 -272.13162 241.845627 -1.13 0.2633
since_90*month 3 ~-759.44856 241.845627 -3.14 0.0022
since_90*month 4 -621.76894 241.845627 -2.57 0.0117
since_90*month 5 -378.30211 241.845627 -1.56 0.1211
since_90*month 6 -396.18879 241.845627 -1.64 0.1047
since_90*month 7 -652.47348 241.845627 -2.70 0.0082
since_90*month 8 -193.10209 241.845627 -0.80 0.4266
since_90*month 9 -108.48484 241.845627 -0.45 0.6548
since_90*month 10 -646.38579 241.845627 -2.67 0.0088
since_90*month 11 -327.27056 241.845627 -1.35 0.1792
since_ 90*month 12 ~545.98421 241.845627 ~2.26 0.0262

NOTE: The X'X matrix has been found to be singular, and a generalized inverse
was used to solve the normal equations. Terms whose estimates are
followed by the letter 'B!' are not uniquely estimable.
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Reduced model regressions for customers billed monthly: St Louis,JAN1993-DEC2 40
MONTHLY RESIDENTIAL 02:56 Wednesday, May 7, 2003

The MEANS Procedure
Analysis Variable : p

N Mean std Dev Minimum Maximum
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Reduced model regressions for customers billed monthly: St Louis,JAN1993-DEC2 41
MONTHLY COMMERCIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 1234567891011 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.
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Reduced model regressions for customers billed monthly: St Louis,JAN1993-DEC2 42

Dependent Variable: com_gallons

Source

Model

Error

Corrected Total

R-Square
0.960509
Source
month
pdsi*month

since_90*month

Source

month
pdsi*month
since_90#*month

Parametexr

Intercept
month
month
month
month
month
month
month
month
month
month
month
month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
pdsi*month
since_90*month 1
since_90*month 2

P PRPPOVO~JOa0dWNRE
N RO

[

Wo-Jaunbdw

MONTHLY COMMERCIAL

The GLM Procedure

02:56 Wednesday, May 7,

2003

Sum of
DF Squares Mean Square F Value Pr > F
31 3657958069 117998647 69.04 <.0001
88 150396963 1709056
119 3808355032
Coeff Var Root MSE com_gallons Mean
9.119407 1307.309 14335.46
DF Type I SS Mean Square F Value Pr > F
11 3406141773 309649252 181.18 <.0001
8 188681876 23585235 13.80 <.0001
12 63134420 5261202 3.08 0.0011
DF Type III SS Mean Square F Value Pr > F
11 306521330.6 27865575.5 16.30 <.0001
8 151640541.4 18955067.7 11.09 <.0001
12 63134420.1 5261201.7 3.08 0.0011
Standard
Estimate Error t Value Pr > |t]
10068.13034 B 1320.480584 7.62 <.0001
-822.48285 B 1754.947388 -0.47 0.6405
-1670.65882 B 1754.947388 -0.95 0.3437
-1065.46807 B 1754.947388 -0.61 0.5453
1192.13588 B 1754.947388 0.68 0.4987
-434.31230 B 2041.127360 -0.21 0.8320
2172.93263 B 2381.190623 0.91 0.3640
8592.20817 B 2039.226522 4.21 <.0001
16913.00956 B 2000.587308 8.45 <.0001
8990.75311 B 1885.600520 4.77 <.0001
6706.03221 B 1831.417974 3.66 0.0004
2609.69153 B 1857.565988 1.40 0.1636
0.00000 B
0.00000 B
0.00000 B
0.00000 B
0.00000 B . . .
-214.38453 B 301.254622 -0.71 0.4786
330.88129 B 392.732715 0.84 0.4018
279.94280 B 290.735158 0.96 0.3382
-2183.50940 B 261.398583 -8.35 <.0001
-361.69280 B 186.462275 -1.94 0.0556
-562.75746 B 184.681731 -3.05 0.0030
-317.51049 B 173.725491 -1.83 0.0710
-121.33213 B 187.141127 -0.65 0.5184
-14.64330 143.929966 -0.10 0.9192
45.35590 143.929966 0.32 0.7534
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Reduced model regressions for customers billed monthly: St Louis,JAN1993-DEC2 43
MONTHLY COMMERCIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: com_gallons

Standard
Parameter Estimate Error t Value Pr > |t
since 90*month 3 32.29061 143.929966 0.22 0.8230
since_90*month 4 -112.24311 143.929966 -0.78 0.4376
since_90*month 5 399.83360 157.738527 2.53 0.0130
since_90*month 6 466.76330 195.620224 2.39 0.0192
since_90*month 7 420.59859 160.517119 2.62 0.0103
since_90*month 8 -154.89963 158.967022 -0.97 0.3325
since_ 90*month 9 622.46969 155.596667 4.00 0.0001
since_90*month 10 60.33262 149.346809 0.40 0.6872
since_90*month 11 -25.71301 154.315750 -0.17 0.8680
since_90*month 12 -33.49035 159.763782 -0.21 0.8344

NOTE: The X'X matrix has been found to be singular, and a generalized inverse
was used to solve the normal equations. Terms whose estimates are
followed by the letter 'B' are not uniquely estimable.
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Reduced model regressions for customers billed monthly: St Louis, JAN1993-DEC2 44
MONTHLY COMMERCIAL 02:56 Wednesday, May 7, 2003

The MEANS Procedure
Analysis Variable : p

N Mean Std Dev Minimum Maximum
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Reduced model regressions, customers billed quarterly: St Louis, JAN1993-DEC2 45
QUARTERLY RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123454678910 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.
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Reduced model regressions, customers billed quarterly: St Louis, JAN1993-DEC2 46

Dependent Variable: res_gallons

Source

Model

Errorxr 1

Corrected Total 1

R-Square Coe
0.937227 4.

Source

month

avg_pdsi*month

Source

month

avg_pdsi*month
Parameter
Intercept 254
month 1 -15
month 2

month 3 -28
month 4 -39
month 5 -0.
month 6 -10.
month 7 26.
month 8 109.
month 9 105.
month 10 108.
month 11 50.
month 12
avg_pdsi*month 1 0
avg_pdsi*month 2 0
avg_pdsi*month 3 0
avg_pdsi*month 4 0
avg_pdsi*month 5 0
avg_pdsi*month 6 1
avg_pdsi*month 7 3
avg_pdsi*month 8 -10.
avg_pdsi*month 9 -11
avg_pdsi*month 10 -13
avg_pdsi*month 11 -5.
avg_pdsi*month 12 ~-4.

5.

0.

QUARTERLY RESIDENTIAL 02:56 Wednesday, May 7, 2003
The GLM Procedure
Sum of

DF Squares Mean Square F Value Pr > F
19 261753.8733 13776.5196 78.58 <.0001
00 17531.7162 175.3172

19 279285.5895

£ff var Root MSE res_gallons Mean

804637 13.24074 275.5825

DF Type I SS Mean Square F Value Pr > F
11 244041.3920 22185.5811 126 .55 <.0001
8 17712.4813 2214.0602 12.63 <.0001

DF Type III SS Mean Square F Value Pr > F
11 220806.4741 20073.3158 114.50 <.0001
8 17712.4813 2214.0602 12.63 <.0001

Standard

Estimate Error t Value Pr > |t]
.2995%941 B 4.52075022 56.25 <.0001
.1840072 B 6.16189084 ~-2.46 0.0154
1137646 B 6.16189084 0.83 0.4086
.0687022 B 6.16189084 -4.56 <.0001
.5462944 B 6.16189084 -6.42 <.0001
1516553 B 7.17806788 -0.02 0.9832
6010867 B 7.77745584 ~1.36 0.1759
7931196 B 8.15002036 3.29 0.0014
0608386 B 7.73723920 14.10 <.0001
7980802 B 7.17825498 14.74 <.0001
9449042 B 6.79625748 16.03 <.0001
9869882 B 6.51266658 7.83 <.0001
0000000 B

.0000000 B

.0000000 B

.0000000 B

.0000000 B . . .
.2404023 B 2.46880738 0.10 0.9226
.1403892 B 2.90186456 0.39 0.6952
.1919950 B 3.10129234 1.03 0.3058
0126523 B 2.78254500 -3.60 0.0005
.5723900 B 2.30232149 -5.03 <.0001
.6732154 B 2.01152391 -6.80 <.0001
4463829 B 1.73780501 -3.13 0.0023
0886501 B 1.73284599 -2.36 0.0202
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Reduced model regressions, customers billed quarterly: St Louis, JAN1993-DEC2 47
QUARTERLY RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure
Dependent Variable: res_gallons
NOTE: The X'X matrix has been found to be singular, and a generalized inverse

was used to solve the normal equations. Terms whose estimates are
followed by the letter 'B' are not uniquely estimable.
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Reduced model regressions, customers billed quarterly: St Louis, JAN1993-DEC2 48

QUARTERLY RESIDENTIAL 02:56 Wednesday, May 7, 2003
The MEANS Procedure
Analysis Variable : p

Mean Std Dev Minimum Maximum
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Reduced model regressions, customers billed quarterly: St Louis, JAN1993-DEC2 49
QUARTERLY COMMERCIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456789 10 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.
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Reduced model regressions, customers billed quarterly: St Louis, JAN1993-DEC2 50
QUARTERLY COMMERCIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: com_gallons

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 23 4344110.036 188874.349 75.36 <.0001
Error 96 240605.353 2506.306
Corrected Total 119 4584715.390
R-Square Coeff Var Root MSE com_gallons Mean
0.947520 4.969383 50.06302 1007.429
Source DF Type I SS Mean Square F Value Pr > F
month 11 3854926.365 350447.851 139.83 <.0001
since_9%0*month 12 489183.671 40765.306 16.27 <.0001
Source DF Type III SS Mean Square F Value Pr > F
month 11 119991.6493 10908.3318 4.35 <.0001
since_ 90*month 12 489183.6713 40765.3059 16.27 <.0001
Standard
Parameter Estimate Error t Value Pr > |t]
Intercept 851.8251988 B 44.26596226 19.24 <.0001
month 1 -81.3604557 B 62.60152419 ~1.30 0.1968
month 2 -27.2124281 B 62.60152419 -0.43 0.6648
month 3 -58.5663997 B 62.60152419 -0.94 0.3519
month 4 -65.3661210 B 62.60152419 -1.04 0.2990
month 5 -30.7992594 B 62.60152419 -0.49 0.6239
month 6 -64.6511099 B 62.60152419 -1.03 0.3043
month 7 83.4817962 B 62.60152419 1.33 0.1855
month 8 142.4691332 B 62.60152419 2.28 0.0251
month 9 159.5560838 B 62.60152419 2.55 0.0124
month 10 156.9482676 B 62.60152419 2.51 0.0139
month 11 41.5494138 B 62.60152419 0.66 0.5085
month 12 0.0000000 B . ) . .
since_90+*month 1 10.3835270 5.51175687 1.88 0.0626
since_90*month 2 6.0575059 5.51175687 1.10 0.2745
since_90*month 3 1.4982181 5.51175687 0.27 0.7863
since_90*month 4 -0.6997858 5.51175687 -0.13 0.8992
since_90*month 5 8.1912105 5.51175687 1.49 0.1405
since 90*month 6 19.8524519 5.51175687 3.60 0.0005
since_90*month 7 15.4248139 5.51175687 2.80 0.0062
since_90*month 8 39.4783702 5.51175687 7.16 <.0001
since_90*month 9 32.5517391 5.51175687 5.91 <.0001
since_90*month 10 33.9893538 5.51175687 6.17 <.0001
since_90*month 11 32.7933966 5.51175687 5.95 <.0001
since_90*month 12 15.3059647 5.51175687 2.78 0.0066

NOTE: The X'X matrix has been found to be singular, and a generalized inverse
was used to solve the normal equations. Terms whose estimates are
followed by the letter 'B' are not uniquely estimable.
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Reduced model regressions, customers billed quarterly: St Louis, JAN1993-DEC2 51
QUARTERLY COMMERCIAL 02:56 Wednesday, May 7, 2003

The MEANS Procedure
Analysis Variable : p

N Mean std Dev Minimum Maximum
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Reduced model regressions for Other Public Authorities: St Louis,JAN1993-DEC2 52
OPA MONTHLY 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456789 10 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.
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Reduced model regressions for Other Public Authorities: St Louis,JAN1993-DEC2 53
02:56 Wednesday, May 7, 2003

The GLM Procedure

Dependent Variable: opam_gallons

OPA MONTHLY

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 19 19400830816 1021096359 48.51 <.0001
Error 100 2104744037 21047440
Corrected Total 119 21505574853
R-Square Coeff Var Root MSE opam_gallons Mean
0.902130 29.61959 4587.749 15488.90
Source DF Type I SS Mean Square F Value Pr > F
month 11 18530070710 1684551883 80.04 <.0001
pdsi*month 8 870760106 108845013 5.17 <.0001
Source DF Type III SS Mean Square F Value Pr > F
month 11 15562465164 1414769560 67.22 <.0001
pdsi*month 8 870760106 108845013 5.17 <.0001
Standard
Parameter Estimate Error t Value Pr > |t]
Intercept 5346.25235 B 1498.186058 3.57 0.0006
month 1 -1422.23738 B 2085.498862 -0.68 0.4968
month 2 -1268.45109 B 2085.498862 -0.61 0.5444
month 3 ~-1631.72671 B 2085.498862 -0.78 0.4358
month 4 150.25065 B 2085.498862 0.07 0.9427
month 5 5041.32291 B 2746.712941 1.84 0.0694
month 6 17270.68298 B 2622.491741 6.59 <.0001
month 7 31735.27515 B 2623.038927 12.10 <.0001
month 8 38716.07634 B 2536.338986 15.26 <.0001
month 9 30040.71022 B 2233.527748 13.45 <.0001
month 10 12664.17330 B 2219.709907 5.71 <.0001
month 11 5194.28701 B 2177.605130 2.39 0.0189
month 12 0.00000 B
pdsi*month 1 0.00000 B
pdsi*month 2 0.00000 B
pdsi*month 3 0.00000 B
pdsi*month 4 0.00000 B . . .
pdsi*month 5 -533.56602 B 964 .647422 -0.55 0.5814
pdsi*month 6 188.75830 B 1014.042130 0.19 0.8527
pdsi*month 7 -1550.59494 B 914.847842 -1.69 0.0932
pdsi*month 8 -4393.72299 B 830.555887 -5.29 <.0001
pdsi*month 9 -1561.75304 B 605.289805 -2.58 0.0113
pdsi*month 10 -433.38629 B 624.598101 -0.69 0.4894
pdsi*month 11 -983.11457 B 568.625015 -1.73 0.0869
pdsi*month 12 -125.30230 B 591.648239 -0.21 0.8327

NOTE: The X'X matrix has been found to be singular, and a generalized inverse
was used to solve the normal equations. Terms whose estimates are
followed by the letter 'B' are not uniquely estimable.
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Reduced model regressions for Other Public Authorities: St Louis,JAN1993-DEC2 54
OPA MONTHLY 02:56 Wednesday, May 7, 2003
The MEANS Procedure
Analysis Variable : p
N Mean Std Dev Minimum Maximum




Schedule ELS-4
Page 55 of 63

Reduced model regressions for Other Public Authorities: St Louis,JAN1993-DEC2 55
OPA QUARTERLY 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 12345678910 11 12
Number of observations 132

NOTE: Due to missing values, only 120 observations can be used in this analysis.




Schedule ELS-4

Page 56 of 63
Reduced model regressions for Other Public Authorities: St Louis,JAN1993-DEC2 56
OPA QUARTERLY 02:56 Wednesday, May 7, 2003
The GLM Procedure
Dependent Variable: opag_gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 23 38439693.20 1671291.01 13.53 <.0001
Error 96 11857677.92 123517.48
Corrected Total 119 50297371.12
R-Square Coeff Vvar Root MSE opaqg_gallons Mean
0.764249 30.21965 351.4505 1162.987
Source DF Type 1 SS Mean Square F Value Pr > F
month 11 29264470.02 2660406.37 21.54 <.0001
since_90*month 12 9175223.18 764601.93 6.19 <.0001
Source DF Type III SS Mean Square F Value Pr > F
month 11 1834050.397 166731.854 1.35 0.2097
since_90*month 12 9175223.178 764601.932 6.19 <.0001
Standard
Parameter Estimate Error t Value Pr > |t
Intercept 1120.042639 B 310.7542603 3.60 0.0005
month 1 -654.817952 B 439.4728895 -1.49 0.1395
month 2 -702.532297 B 439.4728895 -1.60 0.1132
month 3 -1091.912001 B 439.4728895 ~2.48 0.0147
month 4 -637.399884 B 439.4728895 -1.45 0.1502
month 5 -733.575302 B 439.4728895 -1.67 0.0983
month 6 -777.617750 B 439.4728895 -1.77 0.0800
month 7 -142.652032 B 439.4728895 -0.32 0.7462
month 8 -5.583060 B 439.4728895 -0.01 0.9899
month 9 -871.833305 B 439.4728895 -1.98 0.0501
month 10 -187.584159 B 439.4728895 -0.43 0.6705
month 11 -385.656624 B 439.4728895 -0.88 0.3824
month 12 0.000000 B . . .
since_90*month 1 11.960866 38.6934304 0.31 0.7579
since_90*month 2 40.053572 38.6934304 1.04 0.3032
since_90*month 3 87.750031 38.6934304 2.27 0.0256
since_ 90*month 4 -4.099118 38.6934304 -0.11 0.9159
since_90*month 5 61.813883 38.6934304 1.60 0.1134
since_90*month 6 124.033961 38.6934304 3.21 0.0018
since_90*month 7 56.871909 38.6934304 1.47 0.1449
since_90*month 8 115.146540 38.6934304 2.98 0.0037
since_90*month 9 227.931916 38.6934304 5.89 <.0001
since_90*month 10 57.742872 38.6934304 1.49 0.1389
since_90*month 11 103.066188 38.6934304 2.66 0.0091
since_90*month 12 11.926801 38.6934304 0.31 0.7586

NOTE: The X'X matrix has been found to be singular, and a generalized inverse
was used to solve the normal equations. Terms whose estimates are
followed by the letter 'B' are not uniquely estimable.
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Reduced model regressions for Other Public Authorities: St Louis,JAN1993-DEC2 57
OPA QUARTERLY 02:56 Wednesday, May 7, 2003
The MEANS Procedure
Analysis Variable : p
N Mean Std Dev Minimum Maximum




NOTE:
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Reduced model regressions by month: Warrensburg, JAN1993-DEC2002 58
RESIDENTIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123454678910 11 12
Number of observations 132

Due to missing values, only 120 observations can be used in this analysis.




Reduced model regressions by month: Warrensburg,

The

Dependent Variable: res_gallons

Source
Model
Error

Corrected Total

R-Square

0.462634

Source

month

Source

month

Parameter

Intercept
month
month
month
month
month
month
month
month
month
month 10
month 11
month 12

W3, bdwhpE

Coeff Var

172.
-9.
-10.
1.
-11.
0.
12.
35.
39.
35.

20

-3.
0.

DF

11

108

119

11.36782

DF

11

DF

11

Estimate

8353000
2592677
8592032
4979241
5937194
2058000
0447645
4548333
5883129
0082161
.0581333
8098484
0000000

RESIDENTIAL

GLM Procedure
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JAN1993-DEC2002 59

02:56 Wednesday, May 7, 2003

Sum of

Squares Mean Square
39740.75298 3612.79573
46160.22891 427.40953

85900.98189

Root MSE

20.67389

F Va

8.

lue

45

res_gallons Mean

181.8633

Type I SS Mean Square
39740.75298 3612.79573
Type III SS Mean Square
39740.75298 3612.79573

Standard

Error t Value
B 6.53765651 26.44
B 9.24564251 -1.00
B 9.24564251 -1.17
B 9.24564251 0.16
B 9.24564251 -1.25
B 9.24564251 0.02
B 9.24564251 1.30
B 9.24564251 3.83
B 9.24564251 4.28
B 9.24564251 3.79
B 9.24564251 2.17
B 9.24564251 -0.41
B

F Va

8.

F Va

8.

lue

45

lue

45

Pr > F

<.0001

Pr > F

<.0001

Pr > F

<.0001

Pr > |t}

OO OAN QOO OCOOOA

.0001
.3188
.2428
.8716
.2126
.9823
.1954
.0002
.0001
.0003
.0322

.6811

NOTE: The X'X matrix has been found to be singular, and a generalized inverse

was used to solve the normal equations.

followed by the letter 'B' are not uniquely estimable.

Terms whose estimates are
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Reduced model regressions by month: Warrensburg, JAN1993-DEC2002 60
RESIDENTIAL 02:56 Wednesday, May 7, 2003
The MEANS Procedure
Anaiysis Variable : p
N Mean Std Dev Minimum Maximum




NOTE:
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Reduced model regressions by month: Warrensburg, JAN1993-DEC2002 61
COMMERCIAL 02:56 Wednesday, May 7, 2003

The GLM Procedure

Class Level Information

Class Levels Values
month 12 123456789 10 11 12
Number of observations 132

Due to missing values, only 110 observations can be used in this analysis.
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Reduced model regressions by month: Warrensburg, JAN1993-DEC2002 62
COMMERCIAL 02:56 Wednesday, May 7, 2003
The GLM Procedure
Dependent Variable: com_gallons
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 23 422797.4686 18382.4986 3.72 <.0001
Error 86 425440.4679 4946.9822
Corrected Total 109 848237.9365
R-Square Coeff Var Root MSE com_gallons Mean
0.498442 8.187028 70.33479 859.1004
Source DF Type I SS Mean Square F Value Pr > F
month 11 226104.4726 20554 .9521 4.16 <.0001
since_90*month 12 196692.9960 16391.0830 3.31 0.0006
Source DF Type III SS Mean Square F Value Pr > F
month 11 54181.5626 4925.5966 1.00 0.4570
since_90*month 12 196692.9960 16391.0830 3.31 0.0006
Standard
Parameter Estimate Error t Value Pr > |t}
Intercept 923.0941425 B 70.8434416 13.03 <.0001
month 1 -37.1904707 B 97.6180156 -0.38 0.7042
month 2 111.3728025 B 97.6180156 1.14 0.2571
month 3 61.7359466 B 97.6180156 0.63 0.5288
month 4 -16.2931937 B 97.6180156 -0.17 0.8678
month 5 21.7838183 B 97.6180156 0.22 0.8239
month 6 78.7561849 B 97.6180156 0.81 0.4220
month 7 -21.5465346 B 97.6180156 -0.22 0.8258
month 8 -86.6831571 B 94.2678834 -0.92 0.3604
month 9 35.3163385 B 94.2678834 0.37 0.7089
month 10 -72.4031849 B 100.1877559 -0.72 0.4718
month 11 116.0262920 B 100.1877559 1.16 0.2500
month 12 0.0000000 B . . .
since_90*month 1 -11.1770389 8.0916478 -1.38 0.1708
since_90*month 2 -27.9351879 8.0916478 -3.45 0.0009
since_90*month 3 -15.3481990 8.0916478 -1.90 0.0612
since_90*month 4 -13.4328178 8.0916478 -1.66 0.1005
since_90*month 5 -14.2284569 8.0916478 -1.76 0.0822
since_90*month 6 -14.4353278 8.0916478 -1.78 0.0780
since_90*month 7 -0.3226686 8.0916478 -0.04 0.9683
since_90*month 8 7.8249912 7.7436051 1.01 0.3151
since_90*month 9 -1.4284555 7.7436051 -0.18 0.8541
since_90*month 10 5.2074091 8.4741390 0.61 0.5405
since_90*month 11 -26.2176925 8.4741390 -3.09 0.0027
since_90*month 12 -12.8486425 8.4741390 -1.52 0.1331

NOTE: The X'X matrix has been found to be singular, and a generalized inverse
was used to solve the normal equations.
followed by the letter 'B' are not uniquely estimable.

Terms whose estimates are
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The MEANS Procedure
Analysis Variable : p
N Mean Std Dev Minimum Maximum




Missouri-American Water Company

Summary of Weather Normalized and Usage Per Day Estimates
Schedule ELS-5

Monthly Quarterly Monthy Quarterly
District Residential Commercial Residential Commercial OPA OPA
Brunswick 126.56 187.13
Jefferson City (1) M
Joplin 197.95 866.19
Mexico 146.53 580.26
Parkville Water 286.64 994.71
St. Charles 271.94 1,304.91
St. Joseph 169.24 881.62
St. Louis 14,510.00 15,288.76 277.62 1,107.54 16,036.71 1,576.84
Warrensburg 181.87 804.14

Note (1) : Sufficient historical data is not available to perform a meaningful analysis. Company is making a separate recommendation.
Usage amounts are in gallons per day.






