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Austin, Texas is often quoted as one of the best cities to live in within the United States. It is important
that the city focuses on key issues to continue to be progressive. The City of Austin performs an annual
community survey to assess the residents’ satisfaction level with the city. The objective of this paper is
to identify which areas are causing the most dissatisfaction for the City of Austin as a place to live for
residents by using SAS® Enterprise Miner. The dataset is comprised of over 6,300 responses and 55
variables from 2015 to 2017. The residents of Austin that were selected to take this survey were chosen
randomly. The survey covers a broad spectrum of categories such as perception of the community,
personal safety, infrastructure, and environmental services. By determining the services that are
causing the most dissatisfaction for the city’s residents, the City of Austin can be proactive in taking
measures to rectify and improve the identified areas of discontent. The city can use these results to
focus budgets, improve services for residents, and improve the lives of those who live within the Austin
city limits.

Austin, the capital of Texas, is the fourth largest city in the state of Texas. According to the world
population review, the metropolitan area contains over 2 million people. The number is rapidly growing.
Other city sectors like construction, commercial businesses, and residential areas, have simultaneously
increased growth to support the rapidly increasing population. Each year, the City of Austin conducts a
survey to assess the overall level of satisfaction or dissatisfaction of its residents. The survey measures
satisfaction levels over a wide array of topics. These topics range from public services offered by the city
like public transportation and the library system, to the individual’s personal feelings towards the city
such as how he or she views Austin as a place to raise children, work, retire, and his or her overall
outlook as feeling a part of the community. By analyzing the results of the survey, the City of Austin can
discover insights into the population’s opinion on which areas of Austin need improvement.

This dataset is freely available on the city of Austin website. The survey is randomly distributed to
residents of Austin. The survey helps the city of Austin to improve their services and to meet needs
related to health, safety, mobility, economic opportunity, culture, learning, and government efficiency.
The data is sourced from the 2015-2017 and has over 6,300 observations and 55 variables.



| downloaded the dataset from the city of Austin’s website into an excel file. The responses were
available in text format ranging from “Very Dissatisfied” to “Very Satisfied” and were ranked from 1 - 5. |
dummy coded male and female to 1 and 0. | transformed the text results into responses from 1 - 5 and
used the number 9 for a response of “Don’t Know”. There were 156 variables initially downloaded from
the website, but | was able to reduce the variables to 55. | removed any variables that contained a large
amount of missing results or variables that were similar in nature to other remaining questions. | used
the vlookup function with the key shown in Figure 1.1 to transform the text from results to numeric
responses for data analysis. My dataset contained 55 variables and 6,374 observations when it was
ready to be imported into SAS® Enterprise Miner. | used the file import node to import the excel file into
SAS® Enterprise Miner.

Transformations
Age
Strongly Agree Very Satisfied 5 18-34 years 1
Agree Satisfied 4 35-44 years 2
Neutral Neutral 3 45-54 years 3
Disagree Dissatisfied 2 55-64 years 4
Strongly Disagree Very Dissatisfied 1 65+ years 5
Don't Know Don't Know 9 Not provided 6
Race Income
Hispanic 1 $40K-59,999 1
African American Only 2 S60K-79,999 2
Caucasian/White Only 3 S80K-149,999 3
Other 4 less than $20K 4
Asian/Pacific Islander Only 5 520K-39,999 5
American Indian Only 6 $150K or more 6
Not provided 7
Gender
male
Female

Descriptive statistics were initially conducted to form a basis of understanding of the data.
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| used the data mining database node shown in Figure 1.2 to see the number of missing results, the
mean, the skewness, and the kurtosis. As you can see in Figure 1.2, the results for “Traffic flow on major
city streets” and how well the city is “planning growth” scored very poor. Austin needs to focus on
planning growth, which in turn, will positively affect traffic flow on major streets. Shown below in Figure

1.3 is a histogram of the results for the target variable, Austin, as a place to live.
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The graph shown in Figure 1.4 illustrates the correlation of the independent variables to the dependent

variable, which is a place to live.
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Shown in Figure 1.5 is the variable worth of each independent variable to the dependent variable.
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Both “traffic flow on major city streets” and “planning growth” as depicted in Figure 1.6 and Figure 1.7
have low results and are areas in which the City of Austin needs to focus its budget and attention.

Figure 1.6
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Figure 1.7

In the output from the variable selection node shown in Figure 1.8, you can observe which variables
were not selected by the R-square value due to insufficiency.



R-Squares for Target Variable: place_to_live

Effect DF R-Square
AOV1S: place to_raise children 5 0.315725
AOV1S: place_to_work 5 0.273464
AOV1S: _place_to_retire 5 0.270764
AOF16: Overall walue_ tex_dollars_and_f 5 0.214152
War: place_to_work 1 0.198181
AOF16: Overall_muality of_services 5 0.16515%
Var: Owverall walue_ tax_dollars_and_f 1 0.163856
A0¥16: _planning growth 5 0.152089
Var: Owverall quality of_services 1 0.142400
Var: _place to_retire 1 0.125244
AO¥16: Overall sffectiveness_of communi 5 0.110224
Var: _plamning growth 1 0.107211
Var: _place to_raise children 1 0.105862
ROV1G: I_feel safe in my neighborhood d H 0.080093
ROV1G: Overall mualivy of Austin Energy 5 0.089348
AOV1S: Overall _mualivy_of_city_pariks an 5 0.087054
Var: I_feel safe_in my neighborhood_d 1 0.086108
AOV1G: Overall muality_of_drinking wate 5 0.081840
AOF16: Overall_muality_of_wastewater_se 5 0.081574
AOF16: Overall_mualicy_of_public_safety 5 0.077528
AOV16: Traffic_flow_on_major_city_stree 5 0.072698
Var: Owverall quality of drinking wate 1 0.071941
A0¥16: Overall quality of health and hu 5 0.071697
AO¥16: Overall quality of the Airport 5 0.070485
AO¥16: Overall quality of municipal cou 5 0.063866
A0¥16: I_feel safe_in my neighborhood a 5 0.063556
AOV16: Overall quality of customer serv 5 0.062695
Var: Overall quality of Austin Energy 1 0.062533
Var: Traffic flow _on major_city stree 1 0.059148
Var: I_feel safe in my neighborhood a 1 0.057761
AOV1G: Neighborhood_plenming_zoning eff 5 0.057420
AOV1S: Energy Conservation program 5 0.055098
Var: Owverall_effectiveness_of_communi 1 0.05301%
AOF16: Overall memagement_of_stormwater 5 0.052131
AOF16: Overall_muality_of_police_servic 5 0.049778
War: Owverall_muality_of_public_safety 1 0.049489
Var: Owverall quality of city parks an 1 0.046975
A0¥16: Quality of residential garbage o 5 0.046615
AO¥16: Animal services 5 0.045768
A0¥16: Enforcement_of local traffic_law 5 0.045616
Var: Owverall quality of wastewater se 1 0.044825
BOV16: Overall muality of city lihrarie 5 0.043794
AOV16: Traffic flow_om major_ highways H 0.041551
AOV16: Number of City of Austin parks H 0.039077
AOV1G: The water quality of lakes and 3 5 0.038865
AOV16: Flood_control_efforts 5 0.036750
AOV1S: Services provided by the City s 5 0.036345
AOT1&: Availability of_affordable_housi 5 0.035128
AOF16: Overall satisfaction_with City_o 5 0.033335
AOF16: Employees_of_the_City_ofAustin_a 5 0.032690
A0¥16: Food_Safety_Inspection_program 5 0.030375
A0¥16: Speed of police response 5 0.027880
Var: Owverall gquality of the Airport 1 0.027008
Var: Owverall quality of police_servic 1 0.026836
Var: Owverall menagement of_stormwater 1 0.021626
Var: Enforcement of local traffic_law 1 0.021205
AOV16: Quality of youth athletic progra H 0.020541
Var: Quality of residential garbage c 1 0.020538
AOV16: Library hours H 0.019203
Var: Overall quality of customer serv 1 0.018825
Var: Overall_mualivy_of_health and b 1 0.018505
AOV1G: Medical assistance_provided by E 5 0.018257
War:  Awailsbility_of_affordable_housi 1 0.017168
AO¥16: Timeliness_of_fire_department_re 5 0.017150
AOF16: Overall_muality_of_fire_services 5 0.017054
AO¥16: Timeliness_of_EMS response_to_em 5 0.016669
Var: Owverall quality of municipal cou 1 0.016523
Var:  Animal services 1 0.014632
Var: Neighborhood plamning zoning eff 1 0.013344
Var: Services provided by the City = 1 0.012831
Var: Owverall quality of city librarie 1 0.012690
AOV16: Which of the following best desl 5 0.012538
Var: Energy Conservation program 1 0.010217
Var: Speed of police response 1 0.009634
Var: Flood_control_efforts 1 0.009162
Var: Traffic_flow_om_major_highways 1 0.008563
Var: Ewmployess_of_the_City_ofhustin_a 1 0.006662
War: Numher_of_City_of_Austin_parks 1 0.005474]
War: Food_Safety_Inspection_program 1 0.005108
War: Quality_of_youth_athletic_progra 1 0.005018
Var: Medical assistance provided by E 1 0.004256
Var: Timeliness of_fire department re 1 0.003994
Var: The water_quality of_lakes and s 1 0.003980
Var: Timeliness of EMS response_to_em 1 0.003758
A0¥16: Which_of the following best_desc 5 0.003340
Var: Overall quality of fire services 1 0.003137
Var: Which of the following best desc 1 0.002721
Var: Overall satisfaction with City o 1 0.002668
AOV1G: Race Ethnicity Recods 5 0.002264
AOV1S: How_many_dependents  including y 5 0.002220
Var:  Do_you_own_or_remt_your_home_ 1 0.002010
AOV16: Do_you_own_or_rent_your_home_ 1 0.002010
War: Library_hours 1 0.001857
AOT16: Year H 0.001866
War:  Year 1 0.001798
Var: Race Ethmicity Recode 1 0.000696
Var: Which of the following best desl 1 0.000625
Var: How_many dependents including y 1 0.000435
Var: What is_your_gender_ 1 0.000158
AO¥16: What is_your_gender 1 0.000158



Model Building

To predict whether living in Austin will be ranked as “very dissatisfied” to “very satisfying” as a place to
live, different models were built using SAS® Enterprise Miner.

Figure 1.9

| used the metadata node to reject the zip code variable as it had too many levels of observations. | used
the replacement node to replace any missing values in the dataset. | partitioned the dataset to
contribute 50% to training and 50% to validation. The variables shown in Figure 2.1 are those that
flowed through the data partitioned node and were used in the models.



Name Role Level
_dataobs D nterval
REP Overall quality of drinking npu nterval
REP Overall guality of customer npu nterval
REP Overall quality of fire serv npu nterval
REP Overall quality of city libr npu nterval
REP Overall qualitv of Austin En npu nterval
REP Overall quality of city park npu nterval
REP Overall quality of public sa npu nterval
REP Overall quality of police se npu nterval
REP Overall quality of services npu nterval
REP Overall guality of health an npu nterval
REP Overall quality of municipal npu nterval
REP I feel safe in my neighborho npu nterval
REP How many dependents includi npu nterval
REP Library hours npu nterval
REP Flood control efforts npu nterval
REP Food Safety Inspection progr npu nterval
REP Overall effectiveness of com npu nterval
REP Number of City of Austin par npu nterval
REP Overall management of stormw npu nterval
REP Medical assistance provided npu nterval
REP Neighborhood planning zoning npu nterval
REP What is vour gender npu nterval
REP Traffic flow on major highwa npu nterval
REP Which of the following best npu nterval
REP Timeliness of fire departmen npu nterval
REP Timeliness of EMS response t npu nterval
REP Traffic flow on maijor city s npu nterval
REP planning arowth npu nterval
REP  place to retire npu nterval
REP place to work npu nterval
REP Year npu nterval
REP  place to raise children npu nterval
REP Overall value tax dollars a npu nterval
REP Overall satisfaction with Ci npu nterval
REP Quality of residential garba npu nterval
REP Overall gualitv of the Airpo npu nterval
REP Overall quality of wastewate npu nterval
REP Speed of police response npu nterval
REP Services provided by the Cit npu nterval
REP The water quality of lakes a npu nterval
REP Quality of youth athletic pr npu nterval
REP Race Ethnicity Recode npu nterval
REP Do vou own or rent vour home npu nterval
REP Dup2 npu nterval
REP Animal services npu nterval
REP Availability of affordable h npu nterval
REP Energy Conservation program npu nterval
REP Enforcement of local traffic npu nterval
REP Dup4 npu nterval
REP Emplovees of the Citv ofAust nput  [Interval

Figure 2.1

The models built were a decision tree, gradient boosting, neural network, and a logistic regression. As
you can see in Figure 2.2, the decision tree shows the two most important variables being a “place to
raise children” followed by a “place to work”.

Variahle Importance

HNumber of

Splitting Validation
Variable Name Label Fules Iwportance Iwportance
FEP_ place_to_raisze_children Replacement: place to raise children 10 1.0000 1.0000
REP_place_to_work Feplacement: place to work 4 0.6336 0.7102
FEP_ place_to_retire Feplacement: place to retire 4 0.6268 0.6308
REP_Owverall cuality of_ serwvices Replacement: Owerall quality of serwvices 1 0.5219 0.3380
FEP_Owverall walue_  tax_dollars_a Feplacement: Owverall walue tax dollars and fees 5 0.2z217 0.1971
REP_Dupz Replacement: I feel safe in my neighborhood during the day 1 0.1823 0.0513
REP_Owverall cuality of_police_se Replacement: Owerall quality of police serwvices 1 0.0789 0.0497
REP_Overall effectiveness_of_com Replacement: Owverall effectiveneszs of communication 1 0.0655 0.0658

Figure 2.2



The gradient boosting model came to the same conclusion as the decision tree, showing that the most
important variables are a “place to raise children” followed by a “place to work”, to predict the score of
a “place to live” for the city of Austin. The logistic regression chose the variables in Figure 2.3 in the

stepwise selection.

Summary of Stepwise Selection

Effect
Step Entered

1 FEF place_to_work

Z FEP Owerall walue_ tax dollars a

3 FEP_place_to_retire

4 FEP_ plamming growth
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f FEP_Owverall rquality of drinking

T FEF _place_to_raise children

g FEP_The_water_ruality of lakes a

a FEP 0Owerall rquality of services
10 FEF Do_you_owm_or_rent your _home
11 FEP Traffic_ flow_on_major city s
1z FEP_ipeed_of_nolice_response
13 FEP_Owerall rquality of Austin En
14 FEP_Owerall satisfaction with Ci
13 FEP Awailability of affordable h
la FEF Food_3afety Inspection progr
17 EEF_Dup4
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All the models were conjoined to create an ensemble model, and each model, as well as the ensemble
model, were flowed into a model comparison node to determine the model that best accurately
predicted the ranking of a “place to live”, shown in Figure 2.4.

Selected | Predecessor Model Node | Model Description Target Variable Target Label Selection
Maodel Node Criterion:
Valid:
Average
Squared Error
Y Ensmbl Ensmbl Ensemble place to live place to live 0.624971
Tree Tree Decision Tree ~  place to live place to live 0.641678
Boost Boost Gradient Boostinag place to live place to live 0.706362
Neural Neural Neural Network  place to live place to live 0.706678
Rea Reaq Regression place to live place to live 0.746088

The ensemble model, using the fit statistic of average square value, was chosen because it produced the

lowest average squared error.



The City of Austin is growing at a very fast pace and needs to be managed in a proper and organized
manner. The overall ratings of the City of Austin show that it is doing very well as a place to live. The
results show that the city should focus on improving traffic flow on city streets as well as improve
strategy for city growth and planning. These two variables are correlated as follows: if traffic flow
improves, there will be a perception that the City is planning growth more effectively. A good predictive
model can help city council focus on what is important to the citizens of the city, and what is already
sufficient in the cities organizational principles for managing the city. To continue to reach these
extremely valuable opinions from residents of Austin, this survey should continue to be distributed
annually. By being consistent in the random distribution of the survey to Austin residents, all voices in
the city can be heard, and growth of certain variables can be tracked closely. All of these factors will lead
to sufficient and steady progress for the city of Austin.

Run models on certain demographic sections of the observations that can be used to determine what
the key variables are in different segments of the dataset. This would allow the city council to be able to
understand the problems that exist for subsections of the city.

- Data.austintexas.gov. Community Survey, 2015 — 2017 | City of Austin | Data Portal.:
https://data.austintexas.gov/City-Government/Community-Survey-2015-2016-2017/76gk-igxn

- https://www.forbes.com/pictures/edgl45fkm/no-1-austin-texas/#61262a241a5c by Forbes
http://worldpopulationreview.com/us-cities/austin-population/
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