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1. Introduction
Qualitative and quantitative analysis is an important statistical analysis of data in mathematical statistics. It is an effective tool for dealing with the correlation between variables. The purpose is to estimate or predict the change of dependent variable according to the change of known independent variables. The purpose of this paper is to use SPSS software to determine the correlation between independent variable and another variable. First, the raw data provided by (transport, 2018) will be processed by PTV VISSIM simulation software to obtain the delayed original data, and then the data will be analyzed by SPSS data statistics software to reach the final conclusion.
2. Research questions
Nowadays, urban congestion has become a major social issue, whether it is in developed or developing countries. In the past five years, more and more traffic flow theory has been proposed, which has made more intersection models attract people's attention. Among them, roundabout has become the first choice for replacing signalized intersections. (Yadeta Chimdessa, Semu M. Kassa and Legesse Lemecha, 2013)
A modern roundabout is a circular intersection. According to regulations, vehicles entering the intersection must give way to vehicles already in the intersection. According to the federal highway administration survey (Administration, 2010), roundabout has many advantages over signalized intersections. For example, roundabouts can increase traffic capacity by 30% to 50%. In addition, roundabout also reduces traffic conflicts by 37%, including casualties, deaths, and pedestrian conflicts.
However, there are certain reasons why traditional signalized intersections can be used until now. First, the driver does not need to make an independent judgment. The traffic signal can clearly inform the driver of the distribution of the right to the right, only need to stop at the red light, green light It can be used at any time. Secondly, the signalized intersection can effectively control and manage the intersection of large traffic flow, which is impossible for the roundabout. In addition, the intersection of traffic control is more fair, reasonable and efficient than the use of other control methods. When using a roundabout, the vehicle has to find a suitable vehicle clearance to enter the mainline traffic, which requires more waiting time. (sinowatcher, 2009)
Therefore, when an engineer is designing or renovating an intersection, they often have to decide which shape to choose to make the intersection have greater traffic capacity and safety. This article, by comparing the vehicle delays under different traffic data, to determine the appropriate intersection model. 
3. Data collection and analysis 
3.1. Data collection
The data is derived from the Department for Transport website. The GOV.UK website includes 25 Ministerial departments, 20 Non ministerial departments, 403 Agencies and other public bodies, and 82 High profile groups. , 12 Public corporations and 3 Devolved administrations, of which Department for Transport is one of 25 Ministerialial departments. It works with 23 other agencies and public bodies, such as Driver and Vehicle Licensing Agency, British Transport Police Authority, Traffic Commissioners for Great Britain and so on to support the normal operation of the UK transportation network. The website provides different traffic volumes in various streets of the UK, where I randomly selected different sections of different cities。The different data used will be listed in the table below.
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Table 1: Traffic volume of different roads in various cities (transport, 2018)

3.2. Using simulation software
The purpose of using simulation software is to derive different delays based on different traffic flows. The simulation process is as follows: 
1). Initial parameter setting
For the type of signalized intersection, a straight lane is established in each direction, one left-turn lane and one right-turn lane. For the roundabout, two lanes are designed in each direction, thus connecting the two different types of intersections. When the lane is established, link connector need to be used to connect the lanes, and at the same time set different paths. For these two different intersection types, they are left turn, right turn and straight pass.
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 When designing traffic composition, target speed, vehicle power, parking time, etc., they are all set according to the system settings and are not modified. When setting the vehicle path, set the ratio of the straight-through vehicle at the intersection, the left-turn vehicle, and the right-turn vehicle to 1:1:1. The purpose is to simplify the intersection and focus on the comparison between the two. 
2). the length of the signal light for each phase is calculated as shown below.
Table 2：The best signal timing for different roads in different cities
3). Result of delay
The final step is to determine the delay time of the vehicle under different traffic volumes by setting the node evaluation. The results are as follows.
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Table 3: Delays in different roads in different cities
3.3. Processing data with SPSS software
3.3.1 Introduction
Perform SPSS statistical analysis on the delay data obtained in Section 3.2, and study their Descriptive comparison, image description, Correlation test, Independent sample T test.
Table 4：Sample data statistics
3.3.2 Processing data with SPSS software
3.3.2.1 Descriptive comparison based on different types of intersections
A total of 28 intersections were selected for the simulation experiment, of which 12 were single-lane 
	
	Cases

	
	Included
	Excluded
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	delay  * kind
	56
	100.0%
	0
	0.0%
	56
	100.0%

	delay  * volume
	56
	100.0%
	0
	0.0%
	56
	100.0%


traffic exceeding 200 vel/h, 16 were single-lane traffic below 200 vel/h, and the number of invalid experiments was zero. The experiment deals with two different types of intersections, the roundabout and the signalized intersection, to obtain the delay differences.
It can be seen from the results that the average delay time of the roundabout is 25.81, the sample size is 28, and the standard deviation is 13.34. The delay of signal intersection has an average delay of 25.51, of which the sample size is 28, and the standard deviation is 4.51. That is to say, the delay fluctuation of the roundabout is larger than that of the signalized intersection, and the average level of delay of the two intersections is not much different.
	delay  * kind

	delay  

	kind
	Mean
	N
	Std. Deviation

	roundabout
	25.8107
	28
	13.33604

	signal intersection
	25.5107
	28
	4.51338

	Total
	25.6607
	56
	9.86566


Table 5： Average delay of two different intersections
3.3.3.2 Two different situations with a single lane traffic of 200 vel / h as a node.
 Since there are two different forms of lanes at signalized intersections, there are two different situations when describing the graphics. As shown in the following figure (1), the analysis is carried out in the case of a single lane traffic of 200 vel/h or more. The intersection type is divided into 1 and 2, where 1 represents roundabout and 2 represents a signal intersection. Click the graphic function in the function bar, select the icon builder, use volume as the abscissa and delay as the ordinate as well as kind as the classification mark, then draw the histogram and the line chart, as follows:
 [image: ]
Figure 1：The relationship between volume and delay of traffic above 200vel/h

[image: ]
Figure 2：Relationship between volume and delay with traffic below 200 vel/h

[image: ]
Figure 3： Overall relationship between volume and delay
The conclusion that can be drawn from the chart is below:
1) As the volume rises, the delay time of roundabout will also increase. The reason is that the operating rule of the roundabout is that only after the previous car leaves the intersection, the latter car can enter. That is to say, when the traffic volume is larger, the more complicated the intersection is, the driver often can't make a timely response, and even reaches the dilemma, which makes the time longer.
2) As the volume increases, the delay time of the signalized intersection will fluctuate, but the general trend also increases. The reason is that although the traffic volume increases, in the case of different traffic volumes, the optimal signal period and the green signal ratio change, and the value is the calculated optimal cycle duration, so the delay time will fluctuate, not It grows directly like a signalized intersection. However, the overall trend is upwards, as the increase in the number of vehicles will inevitably lead to more serious vehicle delays.
3) From the line graph analysis, it can be concluded that the two different types of intersections have their own advantages and disadvantages. The traffic flow is 700 vel/h as the node, and the delay at the roundabout is more serious, and the situation is reversed. That is to say, in the case of different traffic volumes, different intersection types are selected. The reason is that when the number of vehicles is small, the driver will make his own judgment according to the intersection operation rules, without wasting extra time waiting for the red light. On the other hand, when the number of vehicles is large, the traffic flow is gradually confusing, and according to the driver's own judgment, the normal operation of the intersection cannot be satisfied. At this point, a unified signal flag is needed to control the entire situation, and the graphical display is consistent with common sense.

3.3.3.3 Correlation test of delay and traffic flow and its anova description .
As shown in the following table, the correlation between delay and delay and volume and volume is 1, which is beyond doubt. The correlation between delay and volume is 0.816, which is greater than 0. That is to say, there is a positive correlation between the two, that is, one increases, the other increases, and 0.816 indicates that its probability of occurrence is large. 
	Correlations

	
	volume
	delay

	volume
	Pearson Correlation
	1
	.816**

	
	Sig. (2-tailed)
	
	.000

	
	N
	56
	56

	delay
	Pearson Correlation
	.816**
	1

	
	Sig. (2-tailed)
	.000
	

	
	N
	56
	56

	**. Correlation is significant at the 0.01 level (2-tailed).


Table 6： Correlation test of delay and traffic flow
In this way, we can only conclude that there is a correlation between the two, but we can't figure out who can influence who, so we need to carry out the next test -- anova description. In the anova test, the factor is set to volume, the dependent variable is set to delay, that is, the volume can affect the delay, and the output is displayed as sig=0.005. When the system performs the test, it is first assumed that the volume does not affect the delay. The probability of occurrence of a situation is 0.005, which is negligible, explaining that the value of volume affects the size of the delay. 
	ANOVA

	delay  

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	3887.104
	27
	143.967
	2.750
	.005

	Within Groups
	1466.110
	28
	52.361
	
	

	Total
	5353.214
	55
	
	
	



Table 7： anova description of delay
3.3.3.4 Independent sample T test 
In the independent sample t-test of data, the data is divided into two groups. The first group is the case where the single-lane traffic flow is greater than 200 vel/h. The chart is as follows: 
	Group Statistics

	
	kind
	N
	Mean
	Std. Deviation
	Std. Error Mean

	delay
	roundabout
	12
	38.0667
	11.89640
	3.43419

	
	signal intersection
	12
	27.9833
	4.59285
	1.32584


Table 8：Group Statistics of roundabout and signal intersection
	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	delay
	Equal variances assumed
	15.373
	.001
	2.739
	22
	.012
	10.08333
	3.68124
	2.44891
	17.71776

	
	Equal variances not assumed
	
	
	2.739
	14.208
	.016
	10.08333
	3.68124
	2.19868
	17.96799




Table 9：Independent Samples Test of delay

[bookmark: _GoBack]It can be seen from the mean result of table 8 that the delay time of the roundabout is significantly higher than that of the signalized intersection, but the result is only speculation. If it is to be confirmed, it is necessary to observe table 9 and observe the first line: equal variances assumed, the sig is 0.001, which is 0.1%, indicating that it is a small probability time, that is, their variance is not equal. Second, observe the second line: The sig is 0.016, which is 1.6%, less than 5%, indicating that the speculation result is correct, that is, the delay time of the roundabout is significantly higher than that of the signalized intersection. Similarly, when the single lane traffic is less than 200vel/h, the chart is as follows. 
4. Conclusion
Quantitative analysis is the method of establishing and using mathematical models based on statistical data to calculate indicators and their values. Qualitative analysis is based on the analyst's experience and intuition to judge the nature, characteristics and development of the analysis object. Qualitative methods and quantitative methods should complement each other. (Nedha, 2011)
This paper adopts a quantitative approach, beginning with the advantages and disadvantages of different intersection types, including the safety of roundabout and the efficiency of signalized intersections. Then, in order to obtain the appropriate intersection shape under different traffic conditions, simulation research, statistical research, and classic case study methods were adopted. It was concluded that when the traffic volume is small, it is more appropriate to take a circular intersection. When larger, it is more appropriate to take signalized intersections. The next research direction is whether it is possible to combine the two traditional kinds of intersections and popularize the signal-controlled roundabouts. That is to say, in the morning and evening peaks, signal control is adopted, and besides that time, roundabouts are adopted. 
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