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As part of our project, we partnered with MasterScapes, an Abilene-based landscape company, to 

perform an analysis on the data that the company has collected from January to October 2015. 

We were instructed by our client to find the difference between the budgeted and actual hours 

performed, and then analyze the difference according to “service type,” “crew,” “month,” and 

“zip code.” After organizing the data, deleting missing variables, and partitioning the data, we 

were able to run Naive Bayes Classifier.  

 
 

The results from this analysis showed us that MasterScapes does a great job of accurately 

estimating the amount of time it will take to complete a job. In fact, 97% of the jobs are 

completed within the budgeted time. While this is great information for the company, we have 

included some suggestions that we believe will help MasterScapes improve their service in the 

future. By looking at the results of our analysis, we suggest that MasterScapes budget more 

hours for the months of March, April, and May, seeing as these are the busiest months. We also 

suggest that the company focus on improving the efficiency of one of the crews in Abilene and 

the only Sweetwater crew, as these are the slowest. These are just a couple of the suggestions we 

believe will help MasterScapes; a detailed description of all of our suggestions is included in this 

report. 

 

 

 

Introduction 

We gathered our data from a local business called MasterScapes. They are an Abilene-based 

landscape company that focuses on design, maintenance, chemical treatments, and irrigation. We 
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received an Excel file containing raw data that provided us with information on all jobs 

completed through the month of October of this year. The information includes client zip codes, 

service types, budgeted hours, actual hours, assigned work crews, and dates completed.  

 

We were asked to first find the difference between budgeted and actual hours and then analyze 

the difference according to “service type”, “crew”, and “month”. This analysis will give 

MasterScapes a better understanding of how accurately they budget jobs. In our analysis, they 

are also able to see which work crews consistently finish jobs on time, which service types take 

the longest to complete, and which months are the slowest in terms of business.  

 

Once we had the difference in budgeted and actual hours, we were asked to create a pivot table 

with the zip codes of under-budgeted jobs. This will tell MasterScapes if there are certain zip 

codes that get under-budgeted more often than others. It is important for managers to know if a 

certain location consistently takes longer to complete so that they can speed up the job process. 

The estimation of budgeted hours is especially critical for the bidding process. MasterScapes 

must know within reason their ability to meet the completion date agreed upon by the client. 

Failure to accurately estimate budgeted hours can obstruct the bidding process and ultimately 

result in loss of future sales. Therefore, budgeting accuracy is essential to success.  

In an article on estimating job flow times, author Bernard Taylor wrote:  

“It is noted that the estimation of job flow time to meet delivery promises is 

extremely difficult and depends not only on the characteristics of the individual 

job and the particular dispatching rule, but also on the nature and status of other 
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jobs in process during the same time period that the job under consideration will 

be present in the job shop.”  

In MasterScapes’ case, predictors for under- or over-budgeting are the month in which the job is 

completed, service type, and assigned crew. Ideally, the information gathered from our analysis 

will help MasterScapes improve time estimations for clients, increase efficiency within work 

crews, and make better scheduling decisions in the future.  

 

Methodology 

For this project, Hayley Haught was the liaison between our group and MasterScapes, as her 

parents are the owners. We obtained our data from Andrew Moehlman, one of the department 

managers and the primary business analyst for MasterScapes. His responsibilities are focused 

around developing and evaluating metrics for all departments. Andrew sent Hayley an email 

containing raw data exported as an Excel file from the company’s customer relationship 

management software, Service Autopilot. This data detailed each job completed by the 

MasterScapes crews dated from January to October of 2015. Andrew explained that he wanted to 

see a difference between budgeted hours and recorded hours in order to determine how well the 

account managers were estimating the hours required to complete each job. He referred to this 

process as an over/under-analysis and provided a few steps to start our work concerning exactly 

which variables he wanted us to analyze and which could be ignored. However, most of the data 

needed to be ‘cleaned’ before we could perform any analyses using XLMiner since there are 

certain restrictions for each type of test.  
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Therefore, our first goal was to clean and organize the data, such as removing any unnecessary 

variables, handling missing data, eliminating major outliers, etc. This also included going 

through variables, like the “service types,” and narrowing them down from 460 different types to 

the most common nineteen by using a pivot table to show number of occurrences (Appendix A). 

Additionally, the same system was applied to the “crew/assigned to” variable, which we 

decreased from 164 different crews/managers and combinations to the fifteen most frequently 

used (Appendix B). Next, since our primary goal was to look at the hours budgeted versus the 

hours it actually took to complete the job, we created a new column of budgeted minus recorded 

hours to show the difference between the two. We then created a histogram using MegaStat in 

Excel in order to visualize how the data were distributed and to determine the range of hours on 

which we should focus (Appendix C). This allowed us to ensure that the data were normally 

distributed, and then we were able to bin the budgeted minus recorded hours into categories 

falling between -10 and +10. However, this would only give Andrew a very broad picture of how 

effectively they were budgeting their hours for each job site. Therefore, we created a tight-binned 

column with hours categorized from -2 to +2 in order to give him a more accurate distribution. 

These parameters are specifically entailed in Appendix E.1, and on the “Testing Future Jobs” 

worksheet. 

 

Finally, we were able to run Naive Bayes Classifier (NBC) on the cleaned and partitioned data, 

allowing us to classify any new jobs by finding similar jobs. Essentially, the tables created using 

NBC represent the probability that each category (e.g., March, 79556, etc.) for any attribute (e.g., 

month, zip code, etc.) fall into each class. Furthermore, these probabilities were used to create a 

“Testing Future Jobs” formula that calculates an overall prediction that a job would be under- or 
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over-budgeted according to the job’s attributes. After presenting the data analysis and predictions 

to Andrew, he appreciated our work but requested that we make an even tighter binned category 

of -3 to +3 in order to focus more clearly on the hours previously classified as “0.” The 

parameters for this second NBC test are found in Appendix E.2, and on the “Testing Future Jobs 

(2)” worksheet. 

 

Results & Discussion 

Based on our data analysis, we found that MasterScapes is very good at estimating job 

completion times. According to Naive Bayes Classifier, 97% of jobs are completed within the 

budgeted time. Looking at performance according to service, MasterScapes tends to under- 

budget mowing jobs most often. This is likely due to the fact that the majority of services 

performed by MasterScapes are mowing jobs. However, right after mowing, we found that  

ornamental care, bed cleaning, trimming, and irrigation repairs are the services most likely to be 

under-predicted. We recommend that MasterScapes focus on improving efficiency for mowing 

first, because mowing is the most popular service. After mowing efficiency has improved, the 

four additional services (ornamental care, bed cleaning, trimming, and irrigation) should be 

addressed.  

 

As far as work crews, the APA team consistently performs jobs faster than any other crew. 71% 

of their jobs are classified as being finished faster than the budgeted time. Based on our results, 

the Sweetwater team is the slowest performing team at MasterScapes with almost 50% of jobs 

being under-budgeted. It is important to consider that SW1 is the only Sweetwater team, so the 

other 50% of their jobs are classified as being within the budgeted hours. Even though half of 

Sweetwater’s jobs are within the budgeted hours, they are still significantly behind every other 
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MasterScapes work crew. It is especially important to improve Sweetwater’s accuracy because 

they are the only work crew in their area. Right behind SW1 is crew 1006 as the slowest 

performing crew in Abilene. 25% of 1006’s jobs are classified as being under-budgeted. This is 

significant because the other 6 mowing crews are performing at less than 12% under-budgeted 

jobs.  Because the other mowing crews are performing the same services at a much faster rate, 

this data could indicate an issue within the 1006 team.  

 

Next, we analyzed the results according to month. May is the busiest Month for MasterScapes, 

this is not surprising because Spring is the best season for landscaping. However, this means that 

May has the most under-budgeted out of any other month.  March and April are right behind 

May as having the most percentage of under-budgeted jobs. Again, this is due to the season. Our 

results conclude that January is the most accurate month for Masterscapes, meaning it is the 

month that contains jobs most consistently classified as 0. Finally, October has the highest 

probability of being over-budgeted, making it the most efficient month in our data. 75% of jobs 

completed in October fall into the 1 category, which means that they are finished 3-10 hours 

faster than what was originally budgeted. 28% of October jobs fall into the 2 category, which 

means that they were completed 10 or more hours faster than the estimated time. We recommend 

that MasterScapes further adjust the budgeted hours for March-May. This is the busiest time of 

the year, which means it will take longer to complete jobs. Therefore, MasterScapes should 

increase the average estimated time during these months by several hours in order to improve 

overall accuracy.  

 

Finally, we were asked to analyze MasterScapes’ performance based on location. 79556 appears 

to be the busiest zip code, meaning most of MasterScapes’ clients live in this area. This also 

means that 79556 has a large percentage of under budgeted jobs. 79606 is the next slowest zip 
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code with nearly 53% of jobs likely to be classified as being under budgeted. On the other hand, 

79602 is the more efficient than most zip codes with 93% of jobs classified as either completed 

on time or faster than predicted. Only 15% of jobs in 79602 are classified as being under 

budgeted. After looking at zip code, we were asked to analyze performance by address. Based on 

our results, we found that 400 E Broadway St and 104 Southview Terrace have the most under 

budgeted jobs. 400 E Broadway St (Texas National Bank, Sweetwater, TX) is the most frequent 

with 29 jobs classified as finished late, and 104 Southview Terrace (private residence, 

Sweetwater, TX)  is the second most with 23 jobs under budgeted. The third most occurring is 

128 Southview Terrace (private residence, Sweetwater, TX), with only 13 jobs finished late. This 

indicates that Texas National  Bank and the 104 Southview Terrace home are significantly higher 

than any other address. It is important to note that all three of the most frequently under budgeted 

addresses in the MasterScapes database are all in Sweetwater. This is further evidence that the 

Sweetwater branch needs to increase budgeting accuracy. 
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