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Executive Summary

This report was prepared at the request of UC Connect Analytical Methods teacher.
Parking at UC has been a known problem for many who work or study here. 
Students and employees at UC have requested the administration to provide more 
parking spaces, however no action has been taken yet. To make the case stronger 
it was decided to run a research study about how long it takes to find a parking 
space at UC, Bruce Campus during the day time in the teaching period of the 
semester. Data was collected for 4 weeks for every working day by noting down 
the time between entering the university gates and parking in a legal parking 
space. The collected data was organised in a table format and a bar chart was 
used to show some trends in the collected data.
Analysis of collected data shows that mean time to find parking at UC Bruce 
campus is 25 minutes with standard deviation of 11.3 minutes.
This time is considered long enough to make students and employees late for 
classes and work. Therefore the matter needs attention and university management
needs to take action on providing more car parks on campus. 


Introduction
My research question is “Is it difficult to find a parking spot at Bruce Campus of the University of Canberra during semester days?”
Receiving an offer letter to study at the University of Canberra was an exciting time in my life. I started my degree course two years ago. At the beginning parking on campus was not so bad. One could spend about 10 to 15 minutes in finding a car park during the day. If arriving early morning parking was no problem at all and that still seems to be the case for early starters. 
Lately university has increased its student intake. This has resulted in number of students increasing many folds but the number of car parks remains the same. It has become a real problem for students like me as most of my classes are during the day and after 10.00am. Most of the car parks are full by that time and it takes hours to find a parking spot. Due to my work commitments, I am not able to arrive at an earlier time. This year I have found myself circling around the car parks sometime for nearly an hour in an attempt to be able to find a legal parking place. 
Upon inquiry, I found out that the student union has raised this issue with university management many times but there seems to be very little effort by the management to resolve this problem. However the student union plans to keep trying. 
I decided to support the student union efforts by collecting some data around the car parks on campus. I have day classes all five study days of the week and I arrive on campus around mid-day. This makes me an ideal candidate to represent the student group who are in my situation. 
 For this study, I will collect data for four weeks by noting down the time between arrival at the university gates and car parked in a parking spot. This will apply to parking my car legally in any of the campus car parks. 
I am expecting that data collection will not be difficult in this observational study but I have been in a situation where I was not able to find a parking and ended up parking illegally because I did not want to be late for my lecture. I am hoping that I can avoid that situation in my observational study. I am planning to have a slightly early start so that I will not be late for my lecture. 



Method: 
This method of data collection is categorised as an observational study. This is due to the fact that I have not changed anything in the existing system to collect this data. I have mentioned starting a little earlier than my normal time for university, but this has not had any effect on the data collection as the car parks are normally quite full from 10.00am onwards. 
The data was collected for four weeks excluding the weekends during the semester. 
I prepared a data collection sheet in Excel and printed it to keep in my car. A smaller sample data sheet is shown below

	Day
	Time arrived at university gates
	Time parked
	Time Elapsed (minutes)

	1
	11.12am
	11.39am
	27

	2
	11.30am
	12.01pm
	31

	3
	10.40am
	10.51am
	11






I used my car clock, which is quite reliable, to note down these times so the readings were consistent throughout the study. I made sure to glance over the clock when I entered the university gates and remember the time. Then again look at the clock when I was fully parked. Both times were immediately noted in the data sheet. On many occasions I had a friend with me who I gave lift to university. He was able to help me in noting down the times of arrival. Once this sheet was complete, I entered the data back into Excel in my computer to analyse it. 
Overall data collection method was pretty simple. I did have a problem on one day when in attempt to find a parking spot, I saw an old friend driving around for the same reason. We stopped in the middle to chat for a while and I forgot to note how long that chat was. I could have estimated that time but instead I decided to ignore the readings from that day and add a day from the following week. However I made sure that extra day was the same day of the next week and it did not fall in the semester break time when parking time is lot less than semester days. 


Results:
Following results were collected over a period of four weeks (20 working days) form University of Canberra Bruce Campus. 

Table 1
	Day
	Day of the Week
	Time (min)

	1
	Monday
	27

	2
	Tuesday
	31

	3
	Wednesday
	11

	4
	Thursday
	42

	5
	Friday
	10

	6
	Monday
	33

	7
	Tuesday
	25

	8
	Wednesday
	18

	9
	Thursday
	22

	10
	Friday
	14

	11
	Monday
	29

	12
	Tuesday
	34

	13
	Wednesday
	20

	14
	Thursday
	52

	15
	Friday
	18

	16
	Monday
	22

	17
	Tuesday
	18

	18
	Wednesday
	18

	19
	Thursday
	41

	20
	Friday
	12

	Average
	
	24.85








From this data table, it was noticed that some days of the week have consistently low or high value of parking time. So it was decided to analyse the data on the basis of day of the week as well. Following diagrams provide a comparison of the different days of the weeks.
	
	Monday (min)
	Tuesday (min)
	Wednesday (min)  
	Thursday  (min)
	Friday (min)

	 
	27
	31
	11
	42
	10

	 
	33
	25
	18
	22
	14

	 
	29
	34
	20
	52
	18

	 
	32
	18
	18
	41
	12

	Average(min)
	30.25
	27
	16.75
	39.25
	13.5


Table 2

Chart 1


As can be seen in this chart, Thursday had the longest time to find parking on campus. Monday is the second busiest day in the car parks. 



Analysis (if summary statistics is mean and standard deviation)
An inspection of data shows that there are no outliers in this data. Therefore it was decided to use mean and standard deviation as summary statistics. Mean will be a good representative of a central value. There are no very high or very low values to make the mean too low or too high. Standard deviation is used as a representative of the spread of the data. 

x is the value of time (in minutes) on each day and n is the number of days for which data was collected. Σ stands for “the sum of” all the values of x.	
Calculation of Mean:
Calculation of Standard Deviation:
Formula

As the formula suggests we need to calculate the deviation of each value of x from its mean. The following table is shown for this calculation



	Time Elapsed (x) minutes
	(x-x ̅)
	(x-x ̅)^2
                       =11.296
                  =11.3 minutes



	  27
	2.15
	4.6225

	 31
	6.15
	37.8225

	11
	-13.85
	191.8225

	42
	17.15
	294.1225

	10
	-14.85
	220.5225

	33
	8.15
	66.4225

	25
	0.15
	0.0225

	18
	-6.85
	46.9225

	22
	-2.85
	8.1225

	14
	-10.85
	117.7225

	29
	4.15
	17.2225Summary Statistics: From the above calculations
Mean = 25 minutes
SD=11.3 minutes


	34
	9.15
	83.7225

	20
	-4.85
	23.5225

	52
	27.15
	737.1225

	18
	-6.85
	46.9225

	22
	-2.85
	8.1225

	18
	-6.85
	46.9225

	18
	-6.85
	46.9225

	41
	16.15
	260.8225

	12
	-12.85
	165.1225

	
	        Sum=
	2424.55








OR (if the data contains outliers, mean and standard deviation are not good measures of centre and spread. We use median and interquartile range. This section of analysis is written assuming there are outliers in the given data. This part is to show students how to calculate the summary statistics if their data has outliers. Please note that you have to use one of the two methods in your report)
Analysis (if summary statistics is median and interquartile range)
Since there are outliers in this data, mean and standard deviation will not represent centre and spread of the data appropriately. Therefore it was decided to use five number summary as a summary statistics. A five number summary consists of Minimum, Quartile 1, Median, Quartile 3 and Maximum. Interquartile range (IQR) is used as the measure of spread. 
Median is the middle value when data is arranged in order. This is the reason that outliers (very high or very low values) will not affect it. Also the measure of spread, IQR uses only middle 50% of the values (from Quartile 1 to Quartile 3) and therefore is not affected by outliers. Following are the calculations of a five number summary statistics. 
Arrange the data in order (smallest to largest)
10, 11, 12, 14, 18, 18, 18, 18, 20, 22, 22, 25, 27, 29, 31, 33, 34, 41, 42, 52
There are 20 values. To calculate the median, take the average of middle two values. Since both of these values are 22, the average is 22 as well. Therefore median is 22. Now to calculate Q1, take the median of lower half of data. There are ten values in the lower half. So quartile 1 is the average of two middle values of this half. This would be average of 5th and 6th value. Both 5th and 6th values are 18. Therefore Q1 is 18. Similarly Q3 is the average of 31 and 32. Q3 is (31+33)/2=32. Now the five number summary can be written as following. All values are in minutes. 
	MEDIAN=22
Q1=18		Q3=32
MIN=10                    MAX=52






For the measure of spread, Inter-Quartile range is calculated.
IQR=Q3-Q1=32-18=12 minutes
Therefore the median time taken to park the car is 22 minutes and IQR is 12 minutes. A boxplot can be created to show this data pictorially. 

			Box plot to be drawn by hand




Discussion/Conclusion (This discussion is written using only the first analysis (mean and SD)
From the above calculations it was found that average time to park a car in a legal parking spot is 25 minutes with the standard deviation of 11.3 minutes on a day when the teaching is on during the semester. Not only that this average is quite high, 11.3 minutes for standard deviation means there is a large fluctuation in the data as well. 
Considering the life style of today’s student, this time is a complete waste. Majority of students nowadays work as well as study. A student may finish work at 1.00pm to attend a lecture at 2.00pm thinking that they have enough time to arrive on campus, park and walk to their lecture room. But results of the study suggest they may find themselves looking for a parking spot well after the lecture has started. This will not only frustrate a student, but also affect their results in their course. 
Based on the observation from the results table (Table 1) it was noticed that there were certain days of the week with either exceptionally high or low values. Therefore it was decided to create Table 2 to find the averages for each day of the week. Then Chart 1 was created to show a comparison of the average time for each day from four weeks’ data. One would have thought Monday to be the busiest day of the week but as can be seen from Chart 1, Thursday has the highest average of 39.25 minutes with Monday following on 30.25. Friday is the least busy day in the car parks with an average of only 13.5 minutes to find parking with Wednesday following on 16.75 minutes. Friday can be explained as the day before the weekend but there is no clear explanation of Wednesday. Though going back to the original data it can be seen that arrival time on Wednesdays was pretty consistent with 10.40am, 10.30am, 10.30am and 10.40am arrivals. It is possible that a lecture (or even few lectures) with large number of students finish at or about 10.30 and many students return to the car park to leave. Though this suggests that careful observation and further data collection can determine the best times to arrive in the car park to reduce the average time for an individual student but this still does not resolve the overall problem of lack of parking spaces around the campus. 

According to university’s website (http://www.canberra.edu.au/university/about), more than 12,000 students attend university, of which 1600 live on campus. The university has about 3,500 car parks across campus. This number includes parking allocated to student residences. Students, who live on campus, though don’t need to travel to university but majority of them own a car and occupy their allocated parking space. This reduces the number of parking spaces significantly.  Assuming that only half the students are on campus simultaneously still gives a number much higher than the number of car parks available. A clear evidence of this is the number of cars circling around the campus car parks to find parking. 
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Appendix 1
Raw Data
	Day
	Day of the Week
	Time Arrived
	Time Parked
	Time Elapsed (min)

	1
	Monday
	11.12am
	11.39am
	27

	2
	Tuesday
	11.30am
	12.01pm
	31

	3
	Wednesday
	10.40am
	10.51am
	11

	4
	Thursday
	11.02am
	11.44am
	42

	5
	Friday
	11.06am
	11.16am
	10

	6
	Monday
	10.40am
	11.13am
	33

	7
	Tuesday
	11.05am
	11.30am
	25

	8
	Wednesday
	10.30am
	10.48am
	18

	9
	Thursday
	11.10am
	11.30am
	22

	10
	Friday
	11.30am
	11.44am
	14

	11
	Monday
	11.06am
	12.07pm
	29

	12
	Tuesday
	10.55am
	11.29am
	34

	13
	Wednesday
	10.30am
	10.50am
	20

	14
	Thursday
	10.02am
	1054am
	52

	15
	Friday
	11.16am
	11.34am
	18

	16
	Monday
	10.55am
	11.17am
	22

	17
	Tuesday
	10.24am
	10.42am
	18

	18
	Wednesday
	10.40am
	1058am
	18

	19
	Thursday
	10.51am
	11.30am
	41

	20
	Friday
	10.15am
	10.27am
	12

	Average
	
	
	
	24.85
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