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[bookmark: _Toc16452841]General introduction
For people it’s easy to make shortcuts, it’s even natural in the brain. In the decision process a shortcut is called a heuristic (Thaler and Sunstein, 2009). In the brain this is used to process information quicker besides the fact that it doesn’t always give us the optimal outcome, also called a cognitive bias. Striving to efficiency as an economist we are looking for as much shortcuts as possible, the most efficient way to get somewhere or to reach a goal. Think about taking a quicker route to avoid traffic, choosing the right waiting line in the supermarket, crossing the Ikea and in another context; the Panama Canal. Normally these kind of actions are well accepted but some of them are illegal. Referring back to the quicker route to avoid traffic, recently it has been a big issue in The Netherlands that people neglect red crosses on the highway because they are in a hurry and they don’t think it harms anyone (NOS, 2019). To prevent this behaviour the government fines these drivers. Or think about this example, in a marathon in Shenzhen, China, people crossed a part of the forest to cut off the marathon track and spare themselves 2 to 3 kilometres (Gittleson, 2018). People were reporting this and after all it was captured on a traffic camera and the cheaters were banned from the marathon. 
We call this behaviour of taking illegal or clearly undesired shortcuts cheating. Cheating is already a widely discussed topic in literature mostly because the consequences can be huge, for example fraud in a company and cheating in a relationship. Direct costs of fraud taking an estimated 652 billion dollar each year from American businesses only. Usually prevention is done by setting fines or punishments and mostly we do know the consequences, or at least a part of it, but we keep on cheating. Why do we make these kind of decisions, what can we do to prevent people from showing such behaviour, also called shortcuts, and what measures are the most effective? 
One of the most recognised and seemingly unharmful shortcuts are so-called elephant paths, paths made by humans taking a more efficient way to cut off the urban planned roads. Named after paths created by elephants which took the same route over and over creating a recognisable narrow dirt road. Our concept of these paths is basically the same as the animals’ but now we mostly marked and paved them all. However we still find more efficient routes than the urban planners, explicitly ‘we’ because it is almost impossible to create an elephant path yourself (Moor, 2019). These paths seem kind of innocent and it is mostly allowed to cross these but these paths are a very nice representation of peoples behaviour. Because in most cases it is obvious that an elephant path is not the planned road, it’s usually easy to access, a lot of people do the same and obviously it will save you time or effort. In Figure 1 we can see some examples of elephant roads in The Netherlands from Moor’s article.
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Figure 1
By adjusting some of the just mentioned circumstances such as legality we can possibly change peoples behaviour. Therefore we will set up a natural field experiment to answer the question:
How to change people’s behaviour applied to taking shortcuts?
We will answer the research question by first discussing relevant literature. Based on this information we will conduct several hypotheses which will be tested by doing the natural field experiment on the Erasmus University Rotterdam. After the statistical analysis we can reject or accept the hypotheses. Finally a general discussion will contain the answer on our research question, limitations of the research, some suggestions for further research and finally we will give some concluding remarks. 

[bookmark: _Toc16452842]Literature
As a definition of cheating we will use: finding a way to gain an unfair advantage compared to others or self. This definition reflects cheating in a relationship, cheating in your own diet but also for taking undesired shortcuts. Most of us know that cheating is unethical or undesired, but why do we still do it in big proportions? 
[bookmark: _Toc16452843]Cheating
Overall the most relevant and general reason why people cheat is “to get ahead”, this broad term contains a lot of other potential factors which are reasons to cheat for people (Simkin and McLeod, 2010). Whitley did some more in dept research on why students cheat in an exam situation with 107 different studies (Whitley, 1998). Most interesting findings included the expected rewards of cheating, so students do make a cost-benefit analysis of the situation and count their possible earnings. Other situational factors he found were the more straight forward reasons why students would cheat like: high workload, high importance, low probability to get caught, low possible punishment. Actually the most supported factor was risk of detection. 
Years later Ariely chose a more behavioural approach of researching cheating and dishonesty, he took an extra step to get deeper into what the real behaviour was. He argued that cheating was actually driven by more irrational forces which we don’t take in account in a cost-benefit analysis as Whitley proposed (Ariely, 2012). By doing an experiment with an hired actor showing that cheating actually rewards and that the risk of detection was nihil he showed that people are more likely to cheat if other people also cheat. This actually supports Whitley’s outcomes because Ariely uses the factors which influence cheating but goes deeper on the observed behaviour given these factors. Other findings were about higher creativity levels and offering the possibility to cheat which influenced cheating levels significantly. Contradictory to what Whitley found there was no effect for probability to get caught. 
While cheating seems like a private activity since someone doesn’t want to get caught there are also many impactful group cheating examples. Think about the recent economic crisis where hedge funds collectively overvalued their funds and banks emitted worthless mortgage loans or a big team organizing Fyre Festival which ended up in a big failure and thousands of mislead guests. One of the main reasons of this behaviour could be the finding of Gino, Ayal and Ariely who discovered that people are likely to cheat more if they see other people cheating (2009). Evidence was found in a field experiment on a secondary school that indeed people in groups are more likely to cheat than individual deciders (Chytilova and Korbel, 2014). However, these groups are formed by the researcher, what if a group is not a group yet but just a bunch of people? A bunch of people in an open classroom having the possibility to cheat is less likely to cheat than an individual private classroom (Chen, Tang, T. and Tang, N., 2014).  So for a new research in this field it is interesting to see what kind of groups are formed.
Another potential reason to cheat, or actually reason to prevent cheating is time. Shalvi and colleagues claimed that time is always an issue next to all the factors mentioned above (Shalvi, Eldar and Bereby-Meyer, 2012). Doing a lab experiment with people giving the opportunity to cheat with reporting what they rolled on the dice brought them to this conclusion. The people who had more time to think about the number they would report cheated less. According to the researchers this has to do with overcoming the self-serving tendency. On the more demographical side several research projects prove that males cheat more than females (Ward and Beck, 1990) (Dato and Nieken, 2014).
[bookmark: _Toc16452844]Shortcuts
With taking shortcuts as one of the most visible ways of cheating but also a very harmful one it is interesting to see where our desire to take a shortcut comes from. Not only we take shortcuts, also animals have a well developed sense for looking for the most efficient route, earlier we saw elephants and their created paths but also smaller animals like ants are looking for the shortest route. Despite limited individual capacity for orientation of the ants they are capable of choosing the shortest route pretty quick (Goss, Aron, Deneubourg and Pasteels, 1989). It works similar as the paths elephants make and the shortcuts we make, they just follow the most marked route. It is in the nature of a creature to minimize the travel time as Frank proved (1969). This is definitely one of the pillars of this research that people are mostly looking for the most efficient route to get somewhere and shortest travel time which is also supported by other research (Nie and Wu, 2009). 
People take in account different routes per trip and set a desired on-time arrival probability dependent of their personal risk aversion. So the amount of risk someone is willing to take to be on time differs per person, risk in words of setting the route and the time to depart (Wu and Nie, 2011). As Hulme described in a Ted Talk people are always looking for the route with the least friction, following this reasoning shortcuts would arise (Hulme, 2016). The reason for a shortcut is the limitation of design.
Finally we want to prevent people from taking shortcuts, in behavioural economics we recently found some conventional measures to steer people in the right direction, also called nudges (Thaler and Sunstein, 2009). The most basic measure is a simple sign with basic information. It attracts people’s attention and forces them to at least think about what they are doing. A good example is the placement of speeding camera warning signs but not really followed by actual cameras. People still report to drive slower, even on a 2 and 6 month longer term knowing that the cameras were not there (Corbett and Simon, 1999). So a basic sign just to raise awareness is already a working prevention method.
A newer and more unusual measure is the display of an image with eyes. Having eyes on the sign which tries to prevent or to encourage people do something gives the feeling of being watched (Bateson, Nettle and Roberts, 2006). An interesting research in Switzerland claimed that by displaying eyes the amount of people doing something desired doesn’t necessary increase but the people doing it did put more effort in it (Francey and Bergmüller, 2012). The context of this research was to encourage people to remove garbage at a bus stop, also in a field experiment setting. Similar results came from Bateson and colleagues who observed the amount of money paid for coffee which was significantly higher with an image of eyes compared to flowers (2006). The display of eyes is also effective in a more preventive setting such as stopping people from littering, in a university cafeteria they found a halving of the odds of littering (Ernest-Jones, Nettle and Bateson, 2011).
The social norm is something more and more used in behavioural economics. An example is for tax payment requests, the government gives the norm such as: ‘80% of your fellow citizens paid his or her tax on time’ and people measure up to this standard and at least want to belong to this group. A proven measure, in a country-wide experiment in Guatemala a higher rate paid which could reward the government an estimated $760.000 extra on tax income (Kettle, Hernandez, Ruda and Sanders, 2016). Furthermore, other’s behaviour influences an individual’s behaviour, Lankford and colleagues found that a higher ranked person or peer influences the likelihood that a health-care worker would wash their hands (Lankford, Zembower, Trick, Hacek, Noskin and Peterson, 2003). In combination with the social norm theory we will call this the role model effect. Lastly, Ariely and peers found that moral reminders influence the honesty of people positively, they used the 10 commandments as a moral reminder before doing a problem-solving task where the subjects had the opportunity to cheat. The researchers observed a decreased likelihood of cheating compared to people who did not do the recall of the 10 commandments (Mazar, Amir and Ariely, 2008). 


[bookmark: _Toc16452845]Hypotheses & Conceptual model
Given the theory and the research question we can visualize this research in Figure 2 including the hypotheses and the expected effects of the treatments. All the hypotheses will be tested using the results from a natural field experiment which is briefly described as: Observing walking behaviour of people walking from the metro station to the Erasmus University and having the opportunity to take a shortcut with minimal time benefits. 
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Figure 2
Hypothesis 1: People take less shortcuts if influenced by signs
Hypothesis 2: People take less shortcuts if influenced by a sign with eyes displayed
Hypothesis 3: People take less shortcuts if influenced by a sign with a moral reminder
Hypothesis 4: People take less shortcuts if they are proposed to be a role model
With hypotheses 1 to 4 we will test 4 different treatments using self-made signs to prevent people from taking the shortcut. All the signs have the first sentence on the sign in common which is as follows: ‘please keep off, recently cultivated’. The signs of hypotheses 2 to 4 also have additional messages which are respectively; an image of eyes, the sentence ‘karma will get you’ and the sentence ‘if you do so, others also will’. The expectations for these hypotheses are that the signs with additional messages have a bigger effect than the sign without an extra message. The relationship is expected to be causal.
Hypothesis 5: People take less shortcuts if they are dealing with time pressure
The fifth hypothesis will test the relationship between time and the probability that someone takes a shortcut. We expect that if someone is just several minutes before his appointed time still on his way he is likely to take more shortcuts than if he would not have a appointed time or would be well on time. The way this will be tested is comparing the last quarter of an hour with the other quarters. Because we assume that a significant part of the students comes to the university for a lecture which all start at the full hour.
Hypothesis 6: Males take more shortcuts than females
As observed in literature males cheat more than females so we also expect in our setting that males would take more shortcuts than females. This demographic is easy to test and can also be combined with other measurement data to see if the reactions for the genders differ. 
In the 2 days lasting experiment we observed for each person passing by if the subject took the shortcut, the time, the gender, the treatment and whether they were alone or accompanied by other people. Based on these first 4 measurements we formed the hypotheses which will be tested using a logistic and linear regression and the Fisher exact test. There is no hypothesis for the last measurement, individual or accompanied, since we could not clearly define when someone is alone or not and therefore measurement could not be done strictly. However we did count whenever possible to get some ideas for possibly further research. 


[bookmark: _Toc16452846]Method
To answer the research question we need to reject or accept the hypotheses, in order to do that we performed a natural field experiment. The data is collected on the Erasmus University in Rotterdam, the people did not know they were part of an experiment and therefore the data will exclusively used for this research. The data is processed using Microsoft Excel. For the statistical analysis we will do a Fisher exact test and conduct a logistic and linear regression for each collection of data relevant for a hypothesis. 
[bookmark: _Toc16452847]Experiment details
By doing a natural field experiment we wanted to observe how many and with which characteristics people took shortcuts. Considering the fact that it was a natural field experiment we needed the following circumstances: a sufficient amount of people passing a spot where they could cut off, a place to observe and as less as possible external factors which could influence the results. First we chose a location at the entrance of the Erasmus University where people walk from the metro station Kralingse Zoom to the university. This was an ideal location since a lot of people pass here daily, there is already a used shortcut and the sample would primarily consist of students. This last factor seems on first hand a limitation of our research but actually students fit perfectly since they are always late or in a hurry and they are smart and love efficiency (Hulme, 2016). The exact walking route can be found in Figure 3, the shortcut is clearly visible looking at the trampled grass. The time someone would spare when taking the shortcut is about 3 seconds.
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Figure 3: Green the designed walking route, red the observed shortcut
We had to observe 4 characteristics of each passant; gender, whether they took a shortcut, time and if someone was an individual or accompanied by others. That is why we needed a tactical position to have a clear view on the shortcut. But it should be a somewhat hidden spot since we did not want to disturb the natural character of the research and to prevent an experimenter demand effect. So we chose to sit in a car on the corner of the crossing road, Figure 4 and 5.
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Figure 4
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Figure 5
Third we are dealing with a lot of external factors which we tried to bring to minimal values.
· To make the treatment observations in most similar circumstances as the control observations we decided to spread it over 2 days so on each day we could measure on the same times. Monday and Tuesday were comparable in sense of people visiting the university.
· 1 day of observations as control, 1 day with 4 different treatments. The spill-over effect of the treatments will be minimal because it is not likely that someone would enter the university twice within 1 day.
· Only observations of people from the metro to the university because the shortcut is on the right side of their path and people are naturally walking on the right side. People walking from the university to the metro are not independent in choosing the shortcut because it’s like ghost riding for them and they could be blocked by people coming from the opposite way.
· We only observe people entering the university so the hours on the first half of the day were most relevant for this experiment. Divided into 4 different timeframes we observed between 9:00 and 13:45. 
· Between each treatment timeframe we took 15 minutes without observations to change the signs so people who were part of our sample would not have seen the switch of the signs by the experimenter.
· Given hypothesis 5 we had to consider dates with lectures on the Erasmus University. 17 and 18th of June 2019 were part of the academic year.
· The metro was working on schedule on both dates.
· The weather was similar on both days, Monday mostly sunny without rain and a nice temperature of 23 degrees Celsius, Tuesday only 2 degrees warmer.
· On both days we partly cultivated the ground to prevent a form of deception. Also on the signs we noted that we recently cultivated the ground. This made the situation more realistic but could have had an effect because people didn’t want to make their shoes dirty.
· We assume a homogeneous sample since the people during both days are similar on characteristics like; age, profession and motivation to come to the university.
· To prevent any margin of error in the notation we excluded people which we were not sure about gender or if they took the shortcut. The sight could be blocked temporarily. 
The definition of taking a shortcut is taking at least 1 step on the ground or grass away from the desired paved paths. We are aware of the fact that our sample consists of mostly students but we could not preclude that other people also passed.
[bookmark: _Toc16452848]Experiment procedure
On Monday June 17th we arrived around 08:00 on the experiment location. First we cultivated the ground, but only partly so it would not be too dirty to cross, see Figure 6. The official experiment started at 09:00, before that time already a lot of students passed so we could practice the way we count the people. Eventually we slightly changed the set-up of the counting document, for each separated frame of 15 minutes we noted if people took a shortcut, their gender and whether they were individual. By only noting the individuals we spared ourselves some stress because it could be pretty busy when big groups passed. The 4 timeframes were lasting 1 hour from 09:00 – 10:00, 10:15 – 11:15, 11:30 – 12:30 and 12:45 – 13:45 as each timeframe had each of the 4 quarters which is important for the fifth hypothesis. During the rest of the day we changed nothing. 
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Figure 6
On Tuesday June 18th we again arrived early and started with cultivating so the situation would look the same as the day before. At 09:00 we started with the observations but this time with a treatment. We made a wooden sign on a metal base and placed it clearly visible in the path of the shortcut, see an example in Figure 7. This placement could have prevented people from taking the shortcut because the sign was simply in the way, although we argue that people had enough space to take a shortcut anyway. Table 1 gives a clear overview of the treatments we used. Between the 4 timeframes we used 15 minutes to change the sign. During the rest of the day we changed nothing else. 
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Figure 7
A clear overview of the treatments and how each sign exactly looked can be found in Table 1. We added the first results of how many people took the shortcut under the given circumstances in the third column. These results do not yet represent any causal relationship, until now they will only give an indication of the effects. 
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Table 1
[bookmark: _Toc16452849]Statistical tests
We will perform 2 statistical tests to discover whether the results would be significant and if we can prove any predictors of the prevention of taking a shortcut. First the differences between the outcomes in the different set ups will be tested using a Fisher exact test to accept or reject the hypotheses. Second all the data will be entered in a logistic regression to give some more context to the outcomes. Overall we will use a 5% significance level, if and only if it’s relevant another significance level will be used.
[bookmark: _Toc16452850]Fisher exact test
The assumptions for a parametric test won’t hold, the variance is unknown and the data is binominal. So we had to find a nonparametric test despite the fact these tests are less powerful. Considering the fact that we have 2 samples in all our hypotheses, e.g. control group versus treatment group, we will have to use a two-sample test. With 2 classes for each sample, shortcut versus no shortcut, and the question whether the 2 samples differ from each other in distribution of classes the Fisher exact test would fit our research perfect. We do have a strong feeling that the treatment effect will have a clear direction although we cannot perform a one-sided test based on just this presumption and the literature. The test statistic will be two-sided. Despite that the Fisher exact test is usually used for small sample sizes, the test also works with bigger sample sizes. The null and alternative hypothesis for each test will be:
H₀: The two samples are evenly distributed over the two classes.
H₁: The two samples differ in distribution over the two classes
[bookmark: _Toc16452851]Regression analysis
Based on the characteristics we have from someone taking a shortcut yes or no we can make a model which predicts if someone will take a shortcut. This model would be a logistic regression with the binomial variable; shortcut as a dependent variable. Because the dependent variable is binary, shortcut yes or no, a linear regression will possibly give a prediction outside the 0 to 1 range. Despite that we will also compute a linear regression to get an insight regarding the magnitudes of the effects which are not directly interpretable in a logistic regression. The logistic regression will give some indication of the magnitudes of the effect using the odds ratios but is hard to interpret. 
Both regressions will contain the same variables. The dependent variable is whether someone takes a shortcut yes or no. This is a dummy variable so the interpretable value will be in between 0 (no shortcut) and 1 (shortcut). For the linear regression we may interpret this value as a probability but keeping in consideration that the value can take lower than 0 or higher than 1. We basically have 3 independent predictors. First the different treatments and the control, this variable can be classified as a categorical variable. If one of the categories is used, none of the others can be used at the same time, they replace each other. We have 5 categories which have the meaning as seen in Table 1: control, treatment1, treatment2, treatment3 and treatment4. For statistical purposes we had to transform the categories into dummy variables, category ‘control’ was logically chosen as the base level. The categories were not ranked. Second the timing is an independent dummy variable because it takes the value 0 (OtherQ) or 1 (LastQ). This characteristic measures if in which quarter of an hour someone enters the university influences the likelihood that someone takes a shortcut.  Third and last is Gender, also a dummy variable because it takes the value 0 (Female) or 1 (Male). The regression in a linear form with all the variables, betas and an error term would look like this:
Likelihood to take a shortcut  =  ß0  +  ß1*Treatment1  +  ß2*Treatment2  +  ß3*Treatment3  +  ß4*Treatment4  +  ß5*LastQ  +  ß6*Male  +  ɛ
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This chapter contains the analysis of the results from the natural field experiment. First we will discuss the Fisher exact tests which will be the guideline for the hypothesis tests. Second, the regression analysis will provide a better understanding of the magnitude of the different effects influencing people taking a shortcut. Third we will mention some other acknowledgements which we noted during the experiment. Finally a brief discussion of the internal and external validity will give a better insight of the value of the results. All the statistical work is done using SPSS.
Starting of with some basic facts about the results. The total sample size is 1441, the people were spread out over the 2 days, Monday (766) and Tuesday (675). For gender we see an unbalanced distribution, male (781) and female (660). According to the binominal test with expected equal proportions of both genders this lower amount of females is highly unlikely with a two-sided probability of 0.0016. Most of the people observed were probably students but we also observed other personal from the university and people from the nearby Brainpark unconsciously taking part in the experiment. During both days we saw a decrease in numbers entering the university in the second half of the morning compared to first half. Summarizing, because of the size of the sample we should get useful results, although we have to keep in mind that the distribution for gender is unbalanced. The numbers which were relevant for the following analytical part are summed up in Table 2. 
	Factors
	N
	Shortcut
	No shortcut
	Percentage

	Total
	1441
	682
	759
	47,33%

	Control total
	766
	426
	340
	55,61%

	Control 1st hour
	215
	111
	104
	51,63%

	Control 2nd hour
	229
	134
	95
	58,52%

	Control 3rd hour
	162
	85
	77
	52,47%

	Control 4th hour
	160
	96
	64
	60,00%

	Treatments total
	675
	256
	419
	37,93%

	Treatment 1
	192
	82
	110
	42,71%

	Treatment 2
	165
	56
	109
	33,94%

	Treatment 3
	138
	51
	87
	36,96%

	Treatment 4
	180
	71
	109
	39,44%

	Male
	781
	418
	363
	53,52%

	Male control
	405
	264
	141
	65,19%

	Male treatments
	376
	154
	222
	40,96%

	Female
	660
	282
	378
	42,73%

	Female control
	361
	180
	181
	49,86%

	Female treatments
	299
	102
	197
	34,11%

	Last quarter
	421
	226
	195
	53,68%

	Last quarter control
	257
	158
	99
	61,48%

	Last quarter treatment
	164
	68
	96
	41,46%

	Other quarter
	1020
	456
	564
	44,71%

	Other quarter control
	509
	268
	241
	52,65%

	Other quarter treatment
	511
	188
	323
	36,79%

	Individual
	250
	112
	138
	44,80%

	Individual control
	153
	84
	69
	54,90%

	Individual treatment
	97
	28
	69
	28,87%

	Accompanied
	1191
	570
	621
	47,86%

	Accompanied control
	613
	342
	271
	55,79%

	Accompanied treatment
	578
	228
	350
	39,45%


Table 2
[bookmark: _Toc16452853]Fisher exact test
For each hypothesis we decided to perform a Fisher exact test as the main guideline for rejecting or not. When using the Fisher exact test we are dealing with different samples, the classes are the same for each hypothesis namely; ‘shortcut’ and ‘no shortcut’. For each test we give 2 tables, first the 2x2 table with all the base numbers and second the result of the 2-sided Fisher exact test. The complete output can be found in Appendix 1.
Result 1: People who saw the regular sign didn’t show significantly (p>0.05) different shortcut behaviour compared to the people in the control situation.
	
	Control1
	Treatment1

	 Shortcut
	111
	82

	No shortcut
	104
	110


	
	Exact Sig. (2-sided)

	Fisher exact test
	0.075



We came to this result by comparing the people who saw the regular sign to people who did not see a sign at the same timeframe. From the absolute numbers in the left table above we can conclude that people under treatment 1 take less shortcuts. However, in the right table we see the Fisher exact test with a significance level higher than 0.05, respectively 0.075. So based on this test the 2 samples do not differ in distribution. However the result would be significant when we would use a significance level of 10% so in the conclusion we have to be aware of that this result was marginally significant.  Complete output can be found in Appendix 1.a
Result 2: People who saw the sign with eyes displayed did show significantly (p<0.05) different shortcut behaviour compared to the people in the control situation.
	
	Control2
	Treatment2

	 Shortcut
	134
	56

	No shortcut
	95
	109


	
	Exact Sig. (2-sided)

	Fisher exact test
	0.000



In the second Fisher exact test we compared the people who saw the additional eyes displayed to people who did not see a sign at the same timeframe. From the absolute numbers in the left table above we can conclude that people under treatment 2 take less shortcuts. This thought is supported by the Fisher exact test in the right table with a significance level lower than 0.05, respectively 0.000. So based on this test the 2 samples do differ in distribution. Complete output can be found in Appendix 1.b.
Result 3: People who saw the sign with a moral reminder did show significantly (p<0.05) different shortcut behaviour compared to the people in the control situation.
	
	Control3
	Treatment3

	 Shortcut
	85
	51

	No shortcut
	77
	87


	
	Exact Sig. (2-sided)

	Fisher exact test
	0.001



In the third Fisher exact test we compared the people who saw the additional moral reminder to people who did not see a sign at the same timeframe. From the absolute numbers in the left table above we can conclude that people under treatment 3 take less shortcuts. This thought is supported by the Fisher exact test in the right table with a significance level lower than 0.05, respectively 0.001. So based on this test the 2 samples do differ in distribution. Complete output can be found in Appendix 1.c.
Result 4: People who saw the role model sign did show significantly (p<0.05) different shortcut behaviour compared to the people in the control situation.
	
	Control4
	Treatment4

	 Shortcut
	96
	71

	No shortcut
	64
	109


	
	Exact Sig. (2-sided)

	Fisher exact test
	0.000



In the fourth Fisher exact test we compared the people who saw the sign with the additional role model suggestion, to people who did not see a sign at the same timeframe. From the absolute numbers in the left table above we can conclude that people under treatment 4 take less shortcuts. This thought is supported by the Fisher exact test in the right table with a significance level lower than 0.05, respectively 0.000. So based on this test the 2 samples do differ in distribution. Complete output can be found in Appendix 1.d.
Result 5: People who entered the university during the last quarter of an hour showed significantly (p<0.05) different shortcut behaviour compared to people who entered at another quarter.
	
	OtherQ
	LastQ

	 Shortcut
	456
	226

	No shortcut
	564
	195


	
	Exact Sig. (2-sided)

	Fisher exact test
	0.002



In the fifth Fisher exact test we compared the people who entered the university during the last quarter of an hour to people who entered the university during another quarter. This is measured over the full sample, the timing results are not significantly influenced by the control or treatment situations. From the numbers in the left table above we can conclude that people in the LastQ group take relatively more shortcuts compared to people in the OtherQ group. An absolute comparison is hard since sample sizes for the samples differ a lot. The observed numbers are supported by the Fisher exact test in the right table with a significance level lower than 0.05, respectively 0.002. So based on this test the 2 samples do differ in distribution. Complete output can be found in Appendix 1.e.
Result 6: Males show significantly (p<0.05) different shortcut behaviour compared to females
	
	Female
	Male

	 Shortcut
	282
	418

	No shortcut
	378
	363


	
	Exact Sig. (2-sided)

	Fisher exact test
	0.001



In this sixth Fisher exact test we compared shortcut behaviour of males to females who entered the university. From the absolute numbers in the left table we can conclude that males take more shortcuts than females. This is supported by the Fisher exact test in the right table with a significance number lower than 0.05, respectively 0.001. So based on this test the 2 samples do differ in distribution. Complete output can be found in Appendix 1.f. But when looking at the differences between males and females given the treatment an control groups we see a difference occurring. For males we saw a 24.23% decrease in taking the shortcut comparing all control groups to all the treatment groups. For females this decrease was only 15.75%. More specifically, when we apply Fisher exact tests to MaleControl versus FemaleControl and MaleTreatment versus FemaleTreatment we get different results. With the control variant we get a significance number lower than 0.05, respectively 0.003, so the male sample and the female sample in the control groups do differ in distribution. But when doing the variant for the treatment groups we get a significance number higher than 0.05, respectively 0.079, so the male sample and the female sample in the treatment groups do not differ in distribution. However, the result would be significant when we would use a significance level of 10% so in the conclusion we have to be aware of that this result was marginally significant.  Complete output can be found in Appendix 1.g and 1.h.
[bookmark: _Toc16452854]Regression analysis
The regression analysis are primarily meant to get a better understanding of the magnitudes of the effects and which predictor has more influence than others. 
	Variable
	Beta
	S.E.
	Sig.
	Exp(B)

	Constant
	-0.061
	0.100
	0.542
	0.941

	Treatment1
	-0.504
	0.165
	0.002
	0.604

	Treatment2
	-0.902
	0.181
	0.000
	0.406

	Treatment3
	-0.840
	0.196
	0.000
	0.432

	Treatment4
	-0.671
	0.170
	0.000
	0.511

	LastQ
	0.285
	0.119
	0.017
	1.443

	Male
	0.367
	0.109
	0.001
	1.329


Table 3: Dependent variable: likelihood to take a shortcut (0,1)
With the dependent dummy variable; taking a shortcut yes or no, is our most suitable regression a logistic regression. In Table 3 we included all the relevant data of all the variables of the logistic regression. First of all we take a look at the significance, based on the stated level of 0.05 we can conclude that each predictor is significant except the constant. Because the constant is not significant we won’t discuss this variable of the logistic regression any more. Now we take a deeper look into the treatment variables, all the numbers for treatments are compared to the base level, the control group. Because of the logistic form of the betas we can only interpret the sign of the coefficient. In this case all the treatments have a negative coefficient so compared to the base level every treatment has a significant negative effect on likelihood to take a shortcut, ceteris paribus. In other words, compared to the situation without a sign, each sign lowers the probability that someone will take a shortcut. Both LastQ and Male have positive coefficients but these variables don’t have an external base level, we have to compare to the 0 level. So, compared to OtherQ, LastQ has a significant positive effect on likelihood to take a shortcut, ceteris paribus. Or, entering the university during the last quarter of an hour increases the probability that someone takes a shortcut compared to another quarter of an hour. The dummy Male also shows a positive coefficient so compared to Female, Male has a significant positive effect on likelihood to take a shortcut, ceteris paribus. In other words, being a male increases the probability that you take a shortcut compared to being a female. The standard error output shows normal values. Complete output can be found in Appendix 2.a
In the last column of Table 3 we see  which should give us some understanding of the magnitudes of the coefficients. This means the following for the exp(B) of treatment 1: Keeping all other variables fixed, the odds of taking a shortcut under treatment 1 over the odds of taking a shortcut under control is 0.604. Which also means; the odds of taking a shortcut when someone saw the regular sign are 39.6% lower than the odds under control. For treatments 2 (eyes), 3 (moral reminder) and 4 (role model) these percentages are respectively 59.4%, 56.8% and 48.9%. This would imply that the all the treatments which have an extra message (2, 3 and 4) have a bigger effect than the regular sign (1). Also, treatment 2, with the display of eyes, seems the most impactful in sense of reducing shortcut usage. 
The positive effects of being a male and entering the university at the last quarter of an hour can be seen as follows. The odds of taking a shortcut being a man are 32.9% higher than the odds when being a female. For timing, the odds of taking a shortcut when entering the university at the last quarter of an hour are 44.3% higher than the odds when entering the university at another quarter. When we compare the relative odds of the positive effects of gender and timing with the negative treatment effects, then it seems that on average the treatments are more impactful than the positive coefficients of Male and LastQ. However we don’t know the actual odds which makes this way of interpretation hard to put in perspective and is just an approximation so it should not be used to reject any hypotheses or draw any conclusions. To get to some more obvious results of the magnitudes we used a linear regression in the next part. We have to be aware of the fact that the linear regression is less suitable for the kind of data we have.




	Variable
	Beta
	S.E.
	Sig.

	Constant
	0.487
	0.024
	0.000

	Treatment1
	-0.124
	0.040
	0.002

	Treatment2
	-0.216
	0.042
	0.000

	Treatment3
	-0.202
	0.045
	0.000

	Treatment4
	-0.164
	0.041
	0.000

	LastQ
	0.068
	0.029
	0.017

	Male
	0.088
	0.026
	0.001


Table 4: Dependent variable: likelihood to take a shortcut (0,1)
In Table 4 we have a summary of the most relevant data of the linear regression. A parallel with the output of the logistic regression in Table 3 shows that the significance numbers are equal except for the constant and the betas and standard errors show a similar trend. The constant has a beta of 0.487 and is significant 0.000<0.05 so for keeping all dummies at the 0 level the likelihood that someone takes a shortcut is 0.487. In other words, a female entering the university at another quarter than the last quarter of an hour and without seeing a sign has a likelihood of 0.487 of taking the shortcut. This is pretty much in line with the real observations where we saw a percentage of 45.5% taking a shortcut for this combination of characteristics. 
All of the treatments are compared to the base level, the control circumstances. Treatment 1 (regular sign) significantly (0.002<0.05) lowers the likelihood that someone takes a shortcut with 0.124, ceteris paribus. Treatment 2 (eyes) significantly (0.000<0.05) lowers the likelihood that someone takes a shortcut with 0.216, ceteris paribus. Treatment 3 (moral reminder) significantly (0.000<0.05) lowers the likelihood that someone takes a shortcut with 0.202, ceteris paribus. And treatment 4 (role model) significantly (0.000<0.05) lowers the likelihood that someone takes a shortcut with 0.164, ceteris paribus. So based on the betas of the linear regression we can say that treatment 2, the sign with eyes displayed, has the most impact in reducing the amount of shortcuts taken. Treatment 1 has the least impact. Both findings are in line with the results of the logistic regression. LastQ has a positive beta so entering the university at the last quarter of an hour significantly increases the likelihood to take a shortcut with 0.068 compared to entering at another quarter of an hour, ceteris paribus. Finally the characteristic of gender also has a significant positive effect, being a male increases the likelihood to take a shortcut with 0.088 compared to being a female, ceteris paribus. 
These results seem realistic and are easy to understand but we have to realize that the linear regression is not the ideal test for the binary dependent variable. Although, the data is fitting the linear regression because it is impossible to get a result outside the 0,1 range, so without extrapolating too much this linear regression gives a good representation of the real situation. Complete output can be found in Appendix 2.b.
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Besides the data we can test we also noticed some other interesting behaviour, possibly interesting for further research or explaining some of the unexpected results. First about the different behaviours between an individual situation and a situation with other people nearby. Second some unexpected behaviour which we only noticed during the experiment.
Because it appeared hard to determine when someone was alone and when in a group we decided not to test for this variable. Although we did count for this variable. We argued that a person was accompanied if this person was joined by someone else who’s walking in the same direction within a circle of approximately 15 metres when crossing the shortcut possibility. Because most people came from the metro they came in bigger groups so the sample of people being truly individual was relatively small. In total 250 people were marked as individuals and 1191 people were accompanied. Using this information we can get a better understanding of behaviour when someone is not alone versus alone, we don’t call this a group versus individual since people were not necessarily walking together. 
	Variable
	N
	Shortcut
	Shortcut %

	Individual
	250
	112
	44,80%

	Individual control
	153
	84
	54,90%

	Individual treatment
	97
	28
	28,87%

	Accompanied
	1191
	570
	47,86%

	Accompanied control
	613
	342
	55,79%

	Accompanied treatment
	578
	228
	39,45%


Table 5
In Table 5 we summarized the most relevant data for this subject. As we can see, the differences between the shortcut proportions for the total sample differ not too much, only slightly more than 3%. Especially in the control situation there is hardly any distinction between the 2 values. This means that people don’t act differently when accompanied or individual without a sign. However, only in the treatment numbers we see an interesting difference of more than 10%. Contradicting the control situation, now people start acting differently dependent of their company. If someone is alone then they are more inclined to follow the message on the sign than when they are accompanied. This could have to do with the theory that people in groups influence each other by showing undesired behaviour. However this is not tested and note that the sample of individuals in a treatment group is relatively small so this is no proof for a certain theory. Although it could be an insight for further research. Additionally, when people were in defined groups and obviously being together, the whole group acted the same. Whether they took the shortcut or not, a decent proportion of the group followed the first person. This also implies some kind of group behaviour but not necessarily in a bad way, people basically followed the decider of the group.
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Figure 8
More unexpected behaviour is about the final route people chose. As we can see in figure 8 the grass is still nicely intact at a strict border. This border seems to be drawn from the most efficient enter point of the roadside to the traffic sign or the pedestrian crossing lines. As the grass shows, almost no one chooses to take the even more efficient route right from the traffic sign. In the control situation nobody went right from the traffic sign while during the treatments 5 to 10 people chose this route. This possibly had to do with that their original most efficient route alongside the grass border was now blocked by a sign. But more importantly, the traffic sign or pedestrian crossing lines work as a nudge to block people from taking an even more efficient route. Even when the traffic sign has nothing to do with people walking this way. Possibly a more tactical way of placing these road instruments could influence the way people walk. 
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Figure 9
Finally some last remarks which we experienced during the experiment. People coming from the other direction sometimes influenced the people entering the university. If they took the shortcut from the other direction people entering the university automatically also took the shortcut because of the walking on the right side principle. However, this only occurred very few. Also a lot of people are walking without paying attention, mostly looking at their phone, but when they suddenly encounter the sign they are some kind of scared and then take another route. The reactions overall were mostly some strange looking faces but also laughter and some discussions. The impact was there for sure. Most special was someone who decided to stop and take a picture of the sign, see Figure 9. 
[bookmark: _Toc16452856]Validity
In a natural field experiment internal validity is most of the time an issue, also in this research. We controlled for as many factors as possible such as comparable weather and the carefully chosen days, however we cannot control for everything during the experiment. Although, also given the results, it seems like that our chosen causes do predict the behaviour. The experiment was performed in a natural environment and people probably didn’t know that they were taking part in an experiment, this adds to the external validity. Most people of our sample consisted of students, which were perfect for this research, but we have to be careful with extrapolating to another population. Characteristics of other populations could be different. Also when we want to draw any conclusions to other fields we have to be careful, this research doesn’t proof anything in for example a situation on the road or in a working environment. But overall, the external validity should not be an issue.
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Based on the results in the prior chapter we will reject or accept the hypotheses. Furthermore we will answer the research question which was as follows:
How to change people’s behaviour applied to taking shortcuts?
Then we will discuss the practical and academic implications. To finish of this research the limitations and consequential out of all the information any suggestions for further research will be discussed.
[bookmark: _Toc16452858]Hypotheses & Research question
Here we will evaluate each hypothesis separately based on the Fisher exact tests and discuss the more practical side using the results of the regression analysis. First a table with all the hypotheses and whether we rejected or accepted each.
	Hypothesis
	Result

	H1; People take less shortcuts if influenced by signs
	Rejected

	H2; People take less shortcuts if influenced by a sign with eyes displayed
	Accepted

	H3; People take less shortcuts if influenced by a sign with a moral reminder 
	Accepted

	H4; People take less shortcuts if they are proposed to be a role model
	Accepted

	H5; People take less shortcuts if they are dealing with time pressure
	Accepted

	H6; Males take more shortcuts than females
	Accepted


Table 6
Hypothesis 1: People take less shortcuts if influenced by signs
We tested this by using treatment which was a regular sign with a request not to take the shortcut. Based on the Fisher exact test we have to reject this hypothesis, there was no significant difference between people in treatment 1 and the control situation and, only a marginal difference. People were apparently not enough scared by the sign or they didn’t believe the message. Although, when we interpret both regressions we do see a significant effect, so in practice the basic sign could prevent people from taking the shortcut. According the linear regression we can confirm that the basic sign did have the smallest effect which would be in line with the outcome from the Fisher exact test. The difference between the statistical approaches occurs probably because of the fact that the Fisher exact test is a non-parametric test which decreases the power of the test, both regressions are parametric tests. 
Hypothesis 2: People take less shortcuts if influenced by a sign with eyes displayed
This treatment did get the most strange looking faces for sure, probably the most controversial measure of these 4 but already widespread in the field of behavioural economics. Just like in prior literature this was a very effective measure, the amount of shortcuts taken was decreased with almost 50%. Obviously the statistical tests confirmed that this effect was significant so therefore we accept this hypothesis. As well as the Fisher exact test, both regressions showed that the likelihood to take a shortcut decreases if we place a sign with eyes displayed. Compared to all the other predictors this effect was the biggest in changing the odds and in the direct betas from the linear regression.
Hypothesis 3: People take less shortcuts if influenced by a sign with a moral reminder
The moral reminder wasn’t performed like Ariely did in its experiments but a more popular phrase was chosen to remind people of honesty; Karma will get you. Just like for the other signs with extra messages this one also had a significant effect so we accept the hypothesis. According to the regressions, the moral reminder had the second most impact out of all the signs. 
Hypothesis 4: People take less shortcuts if they are proposed to be a role model
With: ‘If you do, others also will’ as the additional message this theory was the least proven one, such a role model proposition wasn’t tested on a wide scale yet. The thought behind it seemed logical and is in a human’s nature, think about being an example for your kids. Likewise the hypothesis was accepted based on the Fisher exact test where we saw a significant difference between the samples. Also the regressions showed similar significant results but the role model effect was the least impactful out of the 3 treatments with extra messages. Another side note for this treatment was some kind of snowball effect which we observed during the experiment. The sequences of people not taking a shortcut where kind of grouped. If they saw people not taking the shortcut and then saw the sign, they seemed to show empathy for the person in front of them and continued the sequence. However this was just an observation, the sample was not convenient to test this theory.
Hypothesis 5: People take less shortcuts if they are dealing with time pressure
We accept this hypothesis based on the difference in distribution between the 2 samples, people who entered the university at the last quarter of an hour and the people who entered at another quarter. People entering at the last quarter take more shortcuts than others. This supports the theory that people who have more time to think about a decision are less likely to cheat. Next to the data this was also visually noticed during the experiment, some people which were obviously in a hurry didn’t even notice the sign or even worse, didn’t pay attention when crossing the road. This was especially the case when people in a hurry were also busy with their phones.
Hypothesis 6: Males take more shortcuts than females
The last hypothesis is also accepted based on the results of all the statistical tests. Males take significantly more shortcuts than women according to the regressions. However, this effect was mainly observed in the control situation. When we look only at the treatment data there is no significant difference in distributions between males and females. This implies that males take more shortcuts in a situation without signs but when we put up signs their decrease in taking shortcuts is higher than for females. The case that the sample was not equally randomized in terms of gender should not have made a difference for the results.
Only hypothesis 1 contradicts the theory and what we originally expected, the other hypotheses were accepted, some with side notes though. Given these conclusions we can summarize everything by answering the research question which was as follows:
How to change people’s behaviour applied to taking shortcuts?
Undoubtful placing a sign is an effective way to prevent people from taking shortcuts. The design of the sign should be well considered though. Just a request and the reason could not be enough to lower the amount of shortcuts, an additional message constructed by using behavioural economics could make the difference. The sign should match some requirements about for example the target group, what you want to achieve and for how long the measure should work. In our case with a young and smart target group the additional display of eyes worked the best. We assume that this measure also fits other target groups which is also proven in other research (Ernest-Jones et. al, 2011) (Francey and Bergmüller, 2012). To prevent any sort of deception the message on the sign should give a honest warning or reason why not to take the shortcut. However based on our research we did not see any increasing numbers of shortcuts taken caused by the slowly fading away cultivation measures which we only did in the early morning. This would confirm the theory of Corbett and Simon which said that people will follow the warnings on the sign even when they knew there were no consequences (1999). This suggests that the main reason of a sign is raising the awareness. When we combine this with the results of the additional measures we can make our final statement. The placement of a clear sign with an additional message from the field of behavioural economics is not only raising the awareness but also changes someone’s behaviour directly.
[bookmark: _Toc16452859]Limitations & Further research
We noticed the first limitation while doing the experiment. Each day before the experiment we cultivated the ground slightly to overcome some form of deception. However, as the day proceeds and people were walking over the ground the effect of the cultivation in the morning slowly faded away. So later on during the day there could have been some deception as people did not believe there was really something done to the ground. This could have influenced the differences between the treatments for example. However there was no significant proof for this. 
Second, when testing the effect of the individual treatments the sample sizes were not too big, especially compared to the complete sample. So although, according to the shortcut percentages, there was a clear difference between for example the regular sign and the control situation without a sign, we did not measure a significant difference when using a non-parametric test. Possibly, when the sample per treatment would be bigger this effect would have been significant. On the other hand we should consider the economic relevance of the tests with bigger samples, i.e. the gender differences, because when the sample is big enough anything can be significant. Third and also relating to the statistical work, we noticed a contradicting result between the regressions and Fisher exact tests. The regular sign did not prove to have a significant effect according to the Fisher exact test but did have a significant effect in both regressions. This difference in significance is probably caused by the fact that the Fisher exact test non-parametric is and therefore less powerful. We decided to base our conclusions on the Fisher exact tests because this test was originally the most suitable for our data and the regressions were more or less only to observe the signs and magnitudes of the effects.
Lastly we did not measure any long term effects. We just tested for 2 consecutive days with only 1 day with signs. We are unaware of what would happen if we would leave the signs there for a longer period as well as we don’t know what the effect after the treatments was. Possibly people who changed their behaviour because of the sign also would not take the shortcut when the signs were removed. This would be fairly interesting for further research and more practical implications.
Also interesting for further research could be a combination of the treatments we used. What if we would add the display of eyes to the moral reminder sign? On first hand we would expect that the effect would increase even more but it could also have a counterproductive effect when people would think; this is too much. What is the limit with combining different treatments? Furthermore the extra measurement of groups versus individuals should definitely be taken into account when doing a follow-up research. This measurement appeared too hard to investigate and define when doing the experiment but in another setting this could be tested. In our unconfirmed data the combination of an induvial in a treatment setting actually showed the lowest shortcut rate of 28.87%, these results are more than promising for further research.
When doing more research one should also test these kind of treatments in other settings, for example when people are in a car. Then also more influential shortcuts can be tested because this shortcut only saved (or costed) people only several seconds. Because of that this experiment fitted the research perfectly though. Based on this research already certain policy can be changed in preventing people from showing undesired behaviour. Only a few examples of where we could apply these kind of measures are: prevention of phone usage in a car, prevention of fraud in companies or stealing prevention in a supermarket. 
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1. Fisher exact tests
1.a Fisher exact test: Control1 sample versus Treatment1 sample
	Chi-Square Tests

	 
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	3,236a
	1
	0,072
	0,075
	0,045

	Continuity Correctionb
	2,888
	1
	0,089
	 
	 

	Likelihood Ratio
	3,242
	1
	0,072
	0,075
	0,045

	Fisher's Exact Test
	 
	 
	 
	0,075
	0,045

	N of Valid Cases
	407
	 
	 
	 
	 

	a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 91,05.

	b. Computed only for a 2x2 table
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1.b Fisher exact test: Control2 sample versus Treatment2 sample
	Chi-Square Tests

	 
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	23,198a
	1
	0,000
	0,000
	0,000

	Continuity Correctionb
	22,224
	1
	0,000
	 
	 

	Likelihood Ratio
	23,507
	1
	0,000
	0,000
	0,000

	Fisher's Exact Test
	 
	 
	 
	0,000
	0,000

	N of Valid Cases
	394
	 
	 
	 
	 

	a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 79,57.

	b. Computed only for a 2x2 table
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1.c Fisher exact test: Control3 sample versus Treatment3 sample
	Chi-Square Tests

	 
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	10,252a
	1
	0,001
	0,002
	0,001

	Continuity Correctionb
	9,518
	1
	0,002
	 
	 

	Likelihood Ratio
	10,342
	1
	0,001
	0,002
	0,001

	Fisher's Exact Test
	 
	 
	 
	0,002
	0,001

	N of Valid Cases
	300
	 
	 
	 
	 

	a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 60,72.

	b. Computed only for a 2x2 table
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1.d Fisher exact test: Control4 sample versus Treatment4 sample
	Chi-Square Tests

	 
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	14,321a
	1
	0,000
	0,000
	0,000

	Continuity Correctionb
	13,510
	1
	0,000
	 
	 

	Likelihood Ratio
	14,420
	1
	0,000
	0,000
	0,000

	Fisher's Exact Test
	 
	 
	 
	0,000
	0,000

	N of Valid Cases
	340
	 
	 
	 
	 

	a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 78,59.

	b. Computed only for a 2x2 table
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1.e Fisher exact test: OtherQ sample versus LastQ sample
	Chi-Square Tests

	 
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	9,631a
	1
	0,002
	0,002
	0,001

	Continuity Correctionb
	9,274
	1
	0,002
	 
	 

	Likelihood Ratio
	9,625
	1
	0,002
	0,002
	0,001

	Fisher's Exact Test
	 
	 
	 
	0,002
	0,001

	N of Valid Cases
	1441
	 
	 
	 
	 

	a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 199,25.

	b. Computed only for a 2x2 table
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1.f Fisher exact test: Female sample versus Male sample
	Chi-Square Tests

	 
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	10,341a
	1
	0,001
	0,001
	0,001

	Continuity Correctionb
	10,003
	1
	0,002
	 
	 

	Likelihood Ratio
	10,359
	1
	0,001
	0,001
	0,001

	Fisher's Exact Test
	 
	 
	 
	0,001
	0,001

	N of Valid Cases
	1441
	 
	 
	 
	 

	a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 312,37.

	b. Computed only for a 2x2 table
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1.g Fisher exact test: FemaleControl sample versus MaleControl sample
	Chi-Square Tests

	 
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	9,152a
	1
	0,002
	0,003
	0,002

	Continuity Correctionb
	8,716
	1
	0,003
	 
	 

	Likelihood Ratio
	9,162
	1
	0,002
	0,003
	0,002

	Fisher's Exact Test
	 
	 
	 
	0,003
	0,002

	N of Valid Cases
	766
	 
	 
	 
	 

	a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 160,23.

	b. Computed only for a 2x2 table
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1.h Fisher exact test: FemaleTreatment sample versus MaleTreatment sample
	Chi-Square Tests

	 
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	3,314a
	1
	0,069
	0,079
	0,041

	Continuity Correctionb
	3,029
	1
	0,082
	 
	 

	Likelihood Ratio
	3,326
	1
	0,068
	0,079
	0,041

	Fisher's Exact Test
	 
	 
	 
	0,079
	0,041

	N of Valid Cases
	675
	 
	 
	 
	 

	a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 113,40.

	b. Computed only for a 2x2 table
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2. Regressions
2.a Logistic Regression
	Variables in the Equation

	 
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 1a
	Treatment1
	-0,504
	0,165
	9,363
	1
	0,002
	0,604

	
	Treatment2
	-0,902
	0,181
	24,735
	1
	0,000
	0,406

	
	Treatment3
	-0,840
	0,196
	18,437
	1
	0,000
	0,432

	
	Treatment4
	-0,671
	0,170
	15,542
	1
	0,000
	0,511

	
	Male
	0,367
	0,109
	11,376
	1
	0,001
	1,443

	
	LastQ
	0,285
	0,119
	5,681
	1
	0,017
	1,329

	
	Constant
	-0,061
	0,100
	0,372
	1
	0,542
	0,941

	a. Variable(s) entered on step 1: Treatment1, Treatment2, Treatment3, Treatment4, Male, LastQ.



2.b Linear regression
	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	0,487
	0,024
	 
	20,150
	0,000

	
	Treatment1
	-0,124
	0,040
	-0,084
	-3,124
	0,002

	
	Treatment2
	-0,216
	0,042
	-0,138
	-5,144
	0,000

	
	Treatment3
	-0,202
	0,045
	-0,119
	-4,444
	0,000

	
	Treatment4
	-0,164
	0,041
	-0,108
	-4,039
	0,000

	
	Male
	0,088
	0,026
	0,087
	3,381
	0,001

	
	LastQ
	0,068
	0,029
	0,062
	2,385
	0,017

	a. Dependent Variable: Shortcut



2

image3.jpeg




image4.jpeg




image5.png
Likelihood to
take a shortcut




image6.jpeg




image7.png




image8.jpeg




image9.jpeg




image10.jpeg




image11.png
Please keep off,
recently cultivated

Please keep off,
recently cultivated

Please keep off,
recently cultivated

Karma will get you

Please keep off,
recently cultivated

If you do, others also will

Control

Treatment 1

Treatment 2

Treatment 3

Treatment 4

Average shortcut rate
55,61%

Average shortcut rate
42,71%

Average shortcut rate
33,94%

Average shortcut rate
36,96%

Average shortcut rate
39,44%





image12.jpeg




image13.jpeg




image14.png
Treatment * Shortcut Crosstabulation

Shorteut
0 1 Total

Treatment  ContiolH _Gount 104 m 215
Expected Count 1130 1020 2150

SwithinTreatment  484%  516%  100,0%

SwihinShorcut  488%  575%  528%

% of Total /6%  273%  528%

Treatment! _Gount 110 82 102

Expected Count 1010 910 1e20

SwithinTreatment  67,3%  427%  100,0%

SGwihinShorcut  814%  425%  472%

% of Total 0% 2%  472%

Total Gount 214 183 07
Expected Count 2140 1830 4070

SwithinTreatment  526%  47.4%  100,0%

SwithinShortcut  100,0%  100,0%  100,0%

% of Total 526%  474%  1000%





image15.png
Treatment * Shortcut Crosstabulation

Shorteut
0 1 Total

Treatment  ContiolH2 _Gount o 134 229
Expected Count 1188 1104 2290

SwithinTreatment  415%  585%  100,0%

SwihinShorcut  488%  705%  581%

% of Total 201%  30%  s81%

Treatment2 _Gount 108 56 165

Expected Count 854 798 1650

SwihinTreatment  68,1%  33,9%  100,0%

SwihinShorcut  534%  295%  419%

% of Total 7% 142%  a19%

Total Gount 204 190 304
Expected Count 2000 1900 3340

SwithinTreatment  518%  482%  100,0%

SwithinShortcut  100,0%  100,0%  100,0%

% of Total 518%  482%  1000%





image16.png
Treatment * Shortcut Crosstabulation

Shorteut
0 1 Total

Treatment  ContiolH3 _Gount i 85 162
Expected Count %07 3 1620

SwithinTreatment  476%  525%  100,0%

SwihinShorcut  458% | 644%  540%

% of Total 257%  283%  540%

Treatments _Gount a1 a 138

Expected Count 3 607 1380

SwithinTreatment  65.9%  341%  100,0%

SwihinShorcut  542%  356%  460%

% of Total 03%  157%  450%

Total Gount 168 132 300
Expected Count 1680 1320 3000

SwithinTreatment  56.0%  440%  100.0%

SwithinShortcut  100,0%  100,0%  100,0%

% of Total 560%  440%  1000%





image17.png
Treatment * Shortcut Crosstabulation

Shorteut
0 1 Total

Treatment  ContiolHs _Gount 61 [ 160
Expected Count 814 788 1600

SwithinTreatment  40,0%  60,0%  100,0%

SwihinShorcut  37.0%  675%  4741%

% of Total 188%  282%  471%

Treatments _Gount 108 7 180

Expected Count 916 884 1800

SwithinTreatment  G06%  39.4%  100,0%

SwihinShorcut  630% | 425%  529%

% of Total 21%  208%  529%

Total Gount 173 167 340
Expected Count 1730 1670 3400

SwithinTreatment  50.9%  43.1%  100,0%

SwithinShortcut  100,0%  100,0%  100,0%

% of Total 508%  491%  1000%





image18.png
Time * Shortcut Crosstabulation

Shorteut
0 1 Total

Time LastQuarter Gount 185 225 21
Expected Count 217 1es3 4210

% within Time 483%  537%  1000%

SwihinShortcut  257%  331%  202%

% of Total 135%  157%  292%

OtherQuarter _Gount 564 a8 102
Expected Count 5373 am27 10200

% within Time 553%  447%  1000%

SwihinShortcut  743%  669%  708%

% of Total 391%  316%  708%

Total Gount 758 682 144t
Expected Count 7500 6820 14410

% within Time 527%  473%  1000%

S within Shortcut 100,0%  1000%  100,0%

% of Total 527%  473%  1000%





image19.png
GenderTotal * Shortcut Crosstabulation

Shorteut
0 1 Total

GenderTotal  Female _Gount a7 262 660
Expected Count 378 3124 6600

S within GenderTotal  67.3%  427%  100.0%

% within Shortcut 498%  413%  458%

% of Total 262%  198%  458%

Male  Gount 381 400 781

Expected Count ana 3mes 7810

S within GenderTotal  48.8%  51,2%  100.0%

% within Shortcut 502%  SB7%  642%

% of Total 264%  278%  542%

Total Gount 758 682 144t
Expected Count 7500 6820 14410

S within GenderTotal | 627%  47,3%  100.0%

% within Shortcut 1000%  1000%  100,0%

% of Total 527%  473%  1000%





image20.png
GenderControl * Shortcut Crosstabulation

Shorteut
0 1 Total

GenderContiol  Female _Gount 181 180 361
Expected Count 1602 2008 3610

S within GenderControl  50,1%  43,9%  100,0%

% within Shortcut 532%  423%  471%

% of Total 236%  238%  471%

Male  Gount 159 28 405

Expected Count 1798 2252 4050

% within GenderControl  39,3%  607%  100,0%

% within Shortcut 488%  577%  529%

% of Total 208%  321%  529%

Total Gount 340 42 768
Expected Count 300 420 7660

% within GenderControl  44,4%  556%  100,0%

% within Shortcut 1000%  1000%  100,0%

% of Total 44%  55E%  1000%





image21.png
GenderTreatment * Shortcut Crosstabulation

Shortcut
0 1 Total
GenderTreatment  Female _Count 197 102 299
Expected Count 1856 1134 2990
% within 659%  341%  1000%
GenderTreatment
56 within Shortcut AT0%  398%  443%
55 of Total 292%  151%  443%
Male  Count 222 154 376
Expected Count 2334 1426 3760
% within 590%  410%  1000%
GenderTreatment
56 within Shortcut 530%  602%  557%
55 of Total 329%  228%  557%
Total Count 419 256 675
Expected Count 4190 2580 6750
% within 621%  37.9%  1000%
GenderTreatment
56 within Shortcut 1000%  1000%  1000%
55 of Total 621%  37.9%  1000%





image1.png
Erasmus
School of
Economics




image2.jpeg




