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[bookmark: _Appendix_A._Pareto][bookmark: _Appendix_B._Market]Appendix A. Market simulation details for the efficiency and the fairness results
We assume that the value of each course for each student is the combination of a field-specific value for course belonging to the field (or major plan of study), plus an independent course value for the student. This setup tends toward correlated preferences among students according to their interest in a field/major denoted . Therefore, a value  is calculated, where the value  of course  (considering all of its sections) for student is defined equal to which is the random order of fieldfor student  multiplied by 5 plus  , a random number drawn from the normal distribution (, ). 
Then, the top courses with highestare selected from 83 courses for each student.  is independently chosen for each student from the discrete uniform distribution on the interval [30, 35]. To generate correlated yet distinct values for particular sections of the same course, we generated random normal number  for the  section of each selected course of student, and set the section value to . For each student, all course-sections are sorted based on and the top course-sections are selected. Re-indexing course sections to a single list translates the  section of each selected course to the index, and thus  . The ordinal values of course  are the inferred based on  to span the integers between []. Therefore, for student ‘s top course is 100, for her second favorite course is 99, and so on.  
[bookmark: _Appendix_C._Proof][bookmark: _Appendix_D._Market][bookmark: _Appendix_C._Market]Finally, the  values of course-sections of each student are assigned as follows. Depending on the number of courses evaluated by a student, approximately 10% (and then 40%, 40%, 10%, respectively) of the courses receive a draw from a discrete uniform distribution [0,10] (and then [10,50], [50,100] and [100,200], respectively). For each student, these values are normalized to sum up to 1000 and then monotonically assigned as  values in the same order as the already assigned  values determined above.
[bookmark: _Appendix_D._Market_1]Appendix B. Further incentive compatibility results when  for truthful students is equal to 0, 0.25, 0.5, and 0.75, and when .
In the first part of this appendix, we assume that  of truthful students is 0, 0.25, 0.5, and 0.75 and show measurements similar to those shown in §5.3.

Figure B.1 – Strategic upside when  for truthful students is 0


Figure B.2 – Strategic upside when   for truthful students is 0.25


Figure B.3 – Strategic upside when   for truthful students is 0.5


Figure B.4 – Strategic upside when   for truthful students is 0.75


Figure B.5 – Strategic downside when   for truthful students is zero

Figure B.6 – Strategic Downside when   for truthful students is 0.25 

Figure B.7 – The Strategic Downside when   for truthful students is 0.5


Figure B.8 – The Strategic Downside when   for truthful students is 0.75


Figure B.9 – The Net Benefit when   for truthful students is zero

Figure B.10 – The Net Benefit when   for truthful students is 0.25


Figure B.11 – The Net Benefit when   for truthful students is 0.5


Figure B.12 – The Net Benefit when   for truthful students is 0.75


For the second part of this appendix, we provide additional results for the main setup (i.e., when  for truthful students is 0.5) but when the proportion of strategic students, , varies. 

Figure B.13 – Average changes in ordinal utility of strategic and truthful students under 
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Figure B.14 – Average changes in ordinal utility of strategic and truthful students under 
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Figure B.15 – Average changes in ordinal utility of strategic and truthful students under 
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Figure B.16 – Top – Standard deviation of change in ordinal utility of strategic students with different. 
Bottom – Standard deviation of change in ordinal utility of truthful students with different. 
[image: ]


Appendix C. Comparison to the A-CEEI mechanism.
To compare the A-CEEI algorithm with the algorithms described here, we first found that the computational time burden of running that algorithm on the same size problems discussed in this paper was prohibitive. So we instead used the smaller setup of Othman et. al. (2011), but still, based on computation time we had to limit ourselves to just five market instances. Each of these markets includes students and courses. Each course has only one section and the possibility of course overlap was not considered. Also, each course has seats and each student needs courses. In each of these five cases, it was possible to run all seven algorithms described in the earlier figures of this paper in under 6 seconds, while a Tabu search implementation of A-CEEI consistently reached our 2-hour time limit without converging to a market clearing error below the defined threshold. Budish (2011) proved that the market clearing error threshold for each market is  which is equal to 15 in our experiments, though we could not achieve values lower than about 49.5 on average. This metric of infeasibility translated to an average of 119.4 seats assigned beyond the capacity (in total over several highly demanded courses) while simultaneously resulting in several courses with empty seats, totaling 131.2 unused seats on average (because their price was set too high.)
In short, we find quite poor performance for the A-CEEI method compared to the others discussed here. All algorithms assigned the max possible number of seats (50*5=1250 seats) to students except A-CEEI which assigned on average 12 seats fewer than other algorithms. Also, in all random trials, all algorithms except A-CEEI assigned exactly 5 courses to each student while in A-CEEI on average the worst student gets 2.2 courses. Accordingly, the average range of binary utility for all algorithms is zero while it is 2.8 for A-CEEI algorithm. Similarly, the average standard deviation of binary utility for all algorithms is zero while for A-CEEI it is 0.315.
Further results are provided as follows in Figures C.1 through C.6:
Figure C.1 - The average ordinal utility per student per algorithm, showing amounts above A-CEEI benchmark with average ordinal utility of 432.34 per student.


Because the Othman et al. (2011) setup is more competitive market, with total supply (50 * 27 = 1350 seats) not much more than total demand (250 * 5 = 1250), in most algorithm runs no student is awarded her best bundle. Here, the ordinal value of the best bundle is 490 points ().
Figure C.2 - The average range of ordinal utility per student per algorithm

Figure C.3 – Average standard deviation of ordinal utility per student per algorithm 

Figure C.4 – The average cardinal utility per algorithm, amounts above A-CEEI benchmark with average cardinal utility 156.73



Figure C.5 – The average range of cardinal utility per algorithm

Figure C.6 – Average standard deviation of cardinal utility per algorithm

Appendix D. Comparisons on Random Instances, Varying the Common-Value Weighting for True Values.
In a final set of experiments, we followed the simpler simulation structure of Kominers et. al. (2010) to test the performance of the investigated algorithms in extreme cases. Similar to their model, each course only has one section and no field of study was defined. However, unlike their model, we maintained our assumptions of overlapping courses and that a student will not ranks all possible courses. Accordingly, to quickly view the performance of the mechanisms under varying degrees of common-value, equation (21) was used to define the true value of course for student .
  							(21)
In equation (21),  and are independently selected from the standard normal distribution and  was varied as a treatment parameter. When , all students exactly bid equally for each course, while if  students utilities for each course are totally independent. When , student preferences are partially correlated in varying degrees. In our analysis, we compared algorithms in five conditions:  equals to 1, 0.9, 0.5, 0.1, and 0.0. As  increases, the correlation among student preferences increases and bid values and rank values of each course among students become more similar to each other.
Incentives were not considered in this set of experiments. Where §5 and Appendix C varied a personalized parameter  (in equation 20) to capture manipulation of true values for a studied of incentives, here the single value  is varied to change true preferences across the entire market. So here, rather than asking how manipulation affects outcome when some pretend to have a larger than truthful amount of common value, we ask how does the market as a whole perform when more or less common value is present in true valuations. For a further element of robustness, we drop some of the constructs of realism described in Appendix A, in which students have major fields of study. Here the focus is instead on more random instances, trying to see how well our algorithms perform under more extreme circumstances.
D.1 Binary Utility
Looking at Figure D.1, our results show that when  is small (0 or 0.1) and student preferences over their top 30 to 35 courses are mostly random and uncorrelated to each other, each student did receive exactly 6 courses in all algorithms and in all 100 market instances therefore all algorithms could assign 5400 seats to students. When  is equal to 0.5, the only algorithm which assigns all 5400 seats is OC while BPM misses the most seats in comparison to other algorithms, as before. When increases to 0.9, the Draft mechanism assigns the lowest number of seats among different algorithms. Without ranking all courses (students only list their favorite 30-35 courses out of 83 available) assigning all seats becomes increasingly difficult for all algorithms as  increases. As everyone’s preferences converge to the same favorite courses, it becomes impossible to assign courses that no one has asked for. As seen in Figure D.1, OC still achieves the best binary utility outcome, assigning the maximum number of seats among different algorithms. However, even OC cannot assign more than about half of offered seats as  approaches 1. 
Figure D.1 - The average total binary utility per algorithm for . 
D.2 Range of Binary Utility
As already noted, for small values of such as 0 or 0.1 is exactly 0 since in these conditions all algorithms are able to assign 5400 seats to students and all students can take 6 courses. However, as  increases not all algorithms are able to assign the maximum number of courses. When is equal to 0.5, BPM achieves the highest range of binary utility and the most unfair solutions. These results reveal that in 99 instances of 100 instances BPM assigned 2 or fewer seats to the student with minimum number of courses while for OC this number is always 6. However, when increases to 0.9 or 1, in each of our simulated market instances, there is at least one student who could not receive even one course based on OC algorithm. In these examples, the rank and bid of each specific course for all students is almost the same and the algorithm does not care to assign a specific course to a student who already has other courses or to a student with no course. As a result, when preferences are so correlated that less than full schedules are necessary, OC has no built-in safe guard to assign courses equitably. Thus, if OC were to be implemented in situations of extreme correlation additional constraints would be needed. In other words, when  is large, we need to add constraints to OC to keep the number of courses among students similar in order to achieve similar results as in the more realistic (major-field of study based) simulations.
However, we expect not to face this issue in SP-O and TTC-O algorithms, based on the round-by-round methods’ explicit goal of equity. Our results confirm this expectation (see Figure D.2), and we see that when all preferences are (nearly) identical SP-O can achieve the fairest results and can be considered as the most reliable algorithm in achieving fair solutions.
Figure D.2 - The average range of binary utility per algorithm for .

D.3 Ordinal and Cardinal Utility
When  is small and student preferences are mostly uncorrelated to each other, again we find all algorithms performing similarly in average ordinal and cardinal utility per person with slightly better results for our proposed algorithms. As expected, OC which first maximizes total market ordinal utility always performs best on the average ordinal performance. When increases to 0.5, OC and then TTC-O and SP-O achieve the most efficient solutions based on ordinal and cardinal utility while BPM is the most inefficient algorithm based on these metrics. When  becomes close to 1, all algorithms perform similarly based on average ordinal and cardinal utility, as seen in Figures D.3 and D.4.
Figure D.3 - The average ordinal utility per student per algorithm for . 

Figure D.4 - The average cardinal utility per student per algorithm for .

D.4 Range and Standard Deviation of Ordinal and Cardinal Utility
Our final set of results are shown in Figure D.5 through D.8, concerning the range and standard deviation as fairness metrics on utility. Where OC again dominates at the intermediate point in which , consistent with the main results of the paper, these fairness results tend to vanish as the correlation grows. In its focus on achieving good ordinal and cardinal market performance, OC will randomly favor some students; with (nearly) identical students some must win and some must receive very poor (even empty) schedules in the best overall outcome. Still TTC-O and SP-O show that with only mildly worse overall performance, these ranges and standard deviations can be kept lower. These latter mechanisms are therefore seen to be more robust to extreme correlation with respect to fairness, converging toward a pure rationing outcome as students get closer to identical preferences.
Figure D.5 – The average range of ordinal utility per algorithm for .

Figure D.6 – The average range of cardinal utility per algorithm for .

Figure D.7- The standard deviation of ordinal utility per algorithm for .

Figure D.8- The standard deviation of cardinal utility per algorithm for . 
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wh = 0.5	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.12663131103285399	13.375202492051301	0.56313438054109999	0.51047838664357803	0.28175608538229302	0.28175608538229302	0.84799696860921903	wh = 0	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	1.8714821658034899	9.7053184624581199	1.97599478177732	1.33058663755774	1.6953138349168	1.6953186224019401	1.2528971844936001	wh = 0.25	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.69609534067140399	13.743053948079901	1.0060417191042399	0.65842392910427305	0.95157404966124903	0.94799930500015395	1.1185986067246101	wh = 0.75	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0	10.4163861168423	0	0.35136016072509402	0	0	0.66391563821280397	


wh = 0.75	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0	10.4163861168423	0	0.35136016072509402	0	0	0.66391563821280397	wh = 0	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	1.8714821658034899	9.7053184624581199	1.97599478177732	1.33058663755774	1.6953138349168	1.6953186224019401	1.2528971844936001	wh = 0.25	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.69609534067140399	13.743053948079901	1.0060417191042399	0.65842392910427305	0.95157404966124903	0.94799930500015395	1.1185986067246101	wh = 0.5	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.12663131103285399	13.375202492051301	0.56313438054109999	0.51047838664357803	0.28175608538229302	0.28175608538229302	0.84799696860921903	


wh = 0	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0	0	0.18865159401248199	0.62761496674503603	8.6434815678978705E-2	8.6434815678978705E-2	0.59191937733876598	wh = 0.25	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	7.5504059776070595E-2	0	1.33028075920535	1.0057371746717501	0.79818206327232299	0.79818206327232299	1.2418769961394001	wh = 0.5	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.77834966717754095	0	1.2010714652323899	0.79401198945153595	1.35042160955235	1.35042160955235	2.8227276930212701	wh = 0.75	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.47485861223937198	6.16556941075397	1.07761960285805	1.02451158344039	0.83751775760909097	0.83751775760909097	3.7238601512485601	


wh = 0.25	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	7.5504059776070595E-2	0	1.33028075920535	1.0057371746717501	0.79818206327232299	0.79818206327232299	1.2418769961394001	wh = 0	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0	0	0.18865159401248199	0.62761496674503603	8.6434815678978705E-2	8.6434815678978705E-2	0.59191937733876598	wh = 0.5	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.77834966717754095	0	1.2010714652323899	0.79401198945153595	1.35042160955235	1.35042160955235	2.8227276930212701	wh = 0.75	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.47485861223937198	6.16556941075397	1.07761960285805	1.02451158344039	0.83751775760909097	0.83751775760909097	3.7238601512485601	


wh = 0.5	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.77834966717754095	0	1.2010714652323899	0.79401198945153595	1.35042160955235	1.35042160955235	2.8227276930212701	wh = 0	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0	0	0.18865159401248199	0.62761496674503603	8.6434815678978705E-2	8.6434815678978705E-2	0.59191937733876598	wh = 0.25	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	7.5504059776070595E-2	0	1.33028075920535	1.0057371746717501	0.79818206327232299	0.79818206327232299	1.2418769961394001	wh = 0.75	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.47485861223937198	6.16556941075397	1.07761960285805	1.02451158344039	0.83751775760909097	0.83751775760909097	3.7238601512485601	


wh = 0.75	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.47485861223937198	6.16556941075397	1.07761960285805	1.02451158344039	0.83751775760909097	0.83751775760909097	3.7238601512485601	wh = 0	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0	0	0.18865159401248199	0.62761496674503603	8.6434815678978705E-2	8.6434815678978705E-2	0.59191937733876598	wh = 0.25	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	7.5504059776070595E-2	0	1.33028075920535	1.0057371746717501	0.79818206327232299	0.79818206327232299	1.2418769961394001	wh = 0.5	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.77834966717754095	0	1.2010714652323899	0.79401198945153595	1.35042160955235	1.35042160955235	2.8227276930212701	


wh = 0	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	2.2457785989641899	9.7053184624581199	1.5430655066193599	0.93894631669718798	1.6062264023870101	1.6062309504979	0.88393387212712504	wh = 0.25	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.59964541561547002	13.743053948079901	0.42196109952684102	0.13837358417426601	0.51413502142785605	0.51145396293203504	0.52847970600860505	wh = 0.5	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	-0.175029015037278	13.375202492051301	-0.613002849974563	-0.35918186408649799	-0.26230314626258799	-0.26230314626258799	-0.37557791860094503	wh = 0.75	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	-0.47485861223937198	2.1254083530441599	-1.07761960285805	-0.33657571135764902	-0.83751775760909097	-0.83751775760909097	-1.5299722565178799	


wh = 0.25	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.59964541561547002	13.743053948079901	0.42196109952684102	0.13837358417426601	0.51413502142785605	0.51145396293203504	0.52847970600860505	wh = 0	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	2.2457785989641899	9.7053184624581199	1.5430655066193599	0.93894631669718798	1.6062264023870101	1.6062309504979	0.88393387212712504	wh = 0.5	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	-0.175029015037278	13.375202492051301	-0.613002849974563	-0.35918186408649799	-0.26230314626258799	-0.26230314626258799	-0.37557791860094503	wh = 0.75	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	-0.47485861223937198	2.1254083530441599	-1.07761960285805	-0.33657571135764902	-0.83751775760909097	-0.83751775760909097	-1.5299722565178799	


wh = 0.5	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	-0.175029015037278	13.375202492051301	-0.613002849974563	-0.35918186408649799	-0.26230314626258799	-0.26230314626258799	-0.37557791860094503	wh = 0	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	2.2457785989641899	9.7053184624581199	1.5430655066193599	0.93894631669718798	1.6062264023870101	1.6062309504979	0.88393387212712504	wh = 0.25	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.59964541561547002	13.743053948079901	0.42196109952684102	0.13837358417426601	0.51413502142785605	0.51145396293203504	0.52847970600860505	wh = 0.75	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	-0.47485861223937198	2.1254083530441599	-1.07761960285805	-0.33657571135764902	-0.83751775760909097	-0.83751775760909097	-1.5299722565178799	


wh = 0.75	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	-0.47485861223937198	2.1254083530441599	-1.07761960285805	-0.33657571135764902	-0.83751775760909097	-0.83751775760909097	-1.5299722565178799	wh = 0	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	2.2457785989641899	9.7053184624581199	1.5430655066193599	0.93894631669718798	1.6062264023870101	1.6062309504979	0.88393387212712504	wh = 0.25	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.59964541561547002	13.743053948079901	0.42196109952684102	0.13837358417426601	0.51413502142785605	0.51145396293203504	0.52847970600860505	wh = 0.5	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	-0.175029015037278	13.375202492051301	-0.613002849974563	-0.35918186408649799	-0.26230314626258799	-0.26230314626258799	-0.37557791860094503	



Draft	BPM	TTC	SP	TTC-O	SP-O	A-CEEI	OC	11.44319999999999	12.245600000000024	13.461599999999976	13.131199999999978	15.305600000000027	15.305600000000027	0	15.708000000000027	



Draft	BPM	TTC	SP	TTC-O	SP-O	A-CEEI	OC	44.800000000000011	153.80000000000001	50.399999999999977	49.599999999999966	45.200000000000045	45.200000000000045	272.39999999999998	108.20000000000005	



Draft	BPM	TTC	SP	TTC-O	SP-O	A-CEEI	OC	8.3175175315896492	32.798468930956403	9.0627468439736898	8.78101159228558	7.8490664049651597	7.8490664049651597	28.763413366648098	20.818487933335501	



Draft	BPM	TTC	SP	TTC-O	SP-O	A-CEEI	OC	8.3202465896459898	13.873141094668995	11.275100579813994	10.603768591895999	12.738512399032004	12.738512399032004	0	16.542997753874999	


range_Tbid	
Draft	BPM	TTC	SP	TTC-O	SP-O	A-CEEI	OC	60.621179462753602	189.499856731764	67.794259803220598	60.089544650053199	58.912715271706901	58.912715271706901	118.82370529724101	140.41049155340099	



Draft	BPM	TTC	SP	TTC-O	SP-O	A-CEEI	OC	10.1563525794623	36.976370317182997	11.6892596103767	10.886130704700999	10.1082392136613	10.1082392136613	13.052513048256399	26.130180979969399	


Draft	0	0.1	0.25	0.5	0.75	0.9	1	5400	5400	5398.35	5177.07	3574.3	2634.24	2247.31	BPM	0	0.1	0.25	0.5	0.75	0.9	1	5400	5400	5396.8	5065.34	3561.31	2659.74	2247.6	TTC	0	0.1	0.25	0.5	0.75	0.9	1	5400	5400	5398.06	5161.29	3571.91	2634.75	2246.37	SP	0	0.1	0.25	0.5	0.75	0.9	1	5400	5400	5398.02	5163.4399999999996	3571.42	2634.84	2246.27	OC	0	0.1	0.25	0.5	0.75	0.9	1	5400	5400	5400	5382.03	3746.41	2678.58	2247.6	TTC-O	0	0.1	0.25	0.5	0.75	0.9	1	5400	5400	5399.03	5232.95	3584.07	2642.68	2245.7399999999998	SP-O	0	0.1	0.25	0.5	0.75	0.9	1	5400	5400	5399.03	5232.96	3584.09	2642.69	2245.7399999999998	



Draft	0	0.1	0.25	0.5	0.75	0.9	1	0	0	0.17	2.0099999999999998	3.88	4	4.01	BPM	0	0.1	0.25	0.5	0.75	0.9	1	0	0	0.4	4.9400000000000004	6	6	6	TTC	0	0.1	0.25	0.5	0.75	0.9	1	0	0	0.26	2.11	3.89	4	4	SP	0	0.1	0.25	0.5	0.75	0.9	1	0	0	0.26	2.1	3.92	4	4	OC	0	0.1	0.25	0.5	0.75	0.9	1	0	0	0	5.9999999999999602E-2	5.62	6	6	TTC-O	0	0.1	0.25	0.5	0.75	0.9	1	0	0	0.04	1.73	3.01	3.7	4	SP-O	0	0.1	0.25	0.5	0.75	0.9	1	0	0	0.04	1.73	3.01	3.7	4	



Draft	0	0.1	0.25	0.5	0.75	0.9	1	580.07092222222195	579.70201111111101	574.78625555555595	522.76687777777795	340.03461111111102	244.709844444444	207.18184444444401	BPM	0	0.1	0.25	0.5	0.75	0.9	1	579.82315555555601	579.24912222222201	572.01542222222201	504.55676666666699	332.41008888888899	244.81928888888899	207.20311111111101	TTC	0	0.1	0.25	0.5	0.75	0.9	1	580.069433333333	579.70395555555604	574.80071111111101	522.31103333333294	341.87097777777802	246.38845555555599	207.112911111111	SP	0	0.1	0.25	0.5	0.75	0.9	1	580.06855555555603	579.70116666666695	574.77918888888905	522.29505555555602	341.61671111111099	246.26164444444399	207.105577777778	OC	0	0.1	0.25	0.5	0.75	0.9	1	580.22381111111099	580.007833333333	577.13648888888895	548.19330000000002	359.61823333333302	252.41532222222199	207.20311111111101	TTC-O	0	0.1	0.25	0.5	0.75	0.9	1	580.11573333333297	579.78266666666696	575.24096666666696	528.46716666666703	343.81842222222201	248.54774444444399	207.066711111111	SP-O	0	0.1	0.25	0.5	0.75	0.9	1	580.11573333333297	579.78266666666696	575.24094444444495	528.46781111111102	343.82017777777799	248.54844444444399	207.066711111111	



Draft	0	0.1	0.25	0.5	0.75	0.9	1	186.53159803708601	186.35666695865399	186.09288519551501	177.84344001847001	122.239056622281	89.8726186757074	76.500004893179195	BPM	0	0.1	0.25	0.5	0.75	0.9	1	186.52382105204001	186.343215017565	185.98401593663698	174.749085310824	124.97995540204001	94.685813831731707	80.622329883051705	TTC	0	0.1	0.25	0.5	0.75	0.9	1	186.53185766079901	186.357176367888	186.08608864478001	177.347770453978	122.25097119627802	90.126676770562597	77.019361093000796	SP	0	0.1	0.25	0.5	0.75	0.9	1	186.531389069846	186.35649351237402	186.08236208130103	177.39821946780199	122.206973689216	90.114052328676891	76.956353676859294	OC	0	0.1	0.25	0.5	0.75	0.9	1	186.53341910833501	186.35958152217199	186.16349033511099	185.00040569255202	128.994123040641	92.914415182028506	80.668067967965698	TTC-O	0	0.1	0.25	0.5	0.75	0.9	1	186.53271657442701	186.35850634942202	186.12401280343701	179.80586168532199	122.74722172087101	90.516522913290004	77.091816456461302	SP-O	0	0.1	0.25	0.5	0.75	0.9	1	186.53271657446598	186.35850634942202	186.12395784862801	179.80513643862599	122.742519270478	90.485030887753609	76.285546367227298	



Draft	0	0.1	0.25	0.5	0.75	0.9	1	25.15	26.11	48.41	209.22	312.05	226.71	132.91999999999999	BPM	0	0.1	0.25	0.5	0.75	0.9	1	28.59	34.24	105.52	504.8	584.30999999999995	581.95000000000005	580.95000000000005	TTC	0	0.1	0.25	0.5	0.75	0.9	1	25.03	26.43	55.63	219.4	314.79000000000002	227.55	79.790000000000006	SP	0	0.1	0.25	0.5	0.75	0.9	1	24.57	25.69	54.51	217.2	315.60000000000002	225.9	82.04	OC	0	0.1	0.25	0.5	0.75	0.9	1	24.49	25.08	30.76	88.11	539.86	560.12	578.09	TTC-O	0	0.1	0.25	0.5	0.75	0.9	1	24.7	25.58	38.25	182.14	243.08	161.27000000000001	98.6	SP-O	0	0.1	0.25	0.5	0.75	0.9	1	24.7	25.58	38.25	182.14	243.04	160.61000000000001	73.84	



Draft	0	0.1	0.25	0.5	0.75	0.9	1	30.076445023472299	29.959175193061	31.931096125027199	81.326310381341912	130.42739527225598	96.146232745803601	55.550308543523002	BPM	0	0.1	0.25	0.5	0.75	0.9	1	30.184037824690201	30.1162531418824	41.712667222123201	171.38443979028801	201.49350173945697	201.45203511987799	201.42762096805799	TTC	0	0.1	0.25	0.5	0.75	0.9	1	30.081000658597898	29.971601275633102	33.974224501628299	85.948652756083206	132.851588029884	96.378007565272995	43.889283195541402	SP	0	0.1	0.25	0.5	0.75	0.9	1	30.074006261498099	29.959447604506902	33.556666891745998	85.529498197320791	132.96243640162601	95.240234011984995	44.4241827706145	OC	0	0.1	0.25	0.5	0.75	0.9	1	30.079646647035297	29.969442357037401	29.808940035917502	31.466890715441398	189.91765369998402	200.87008866828998	201.36540008124601	TTC-O	0	0.1	0.25	0.5	0.75	0.9	1	30.073875403960201	29.9598285989141	30.392232692702898	70.102000174635592	103.69452783300201	65.455356000210799	43.097498237382403	SP-O	0	0.1	0.25	0.5	0.75	0.9	1	30.073875403960201	29.9598285989141	30.392232692702898	70.102000174635705	103.69348348607099	65.275487880930498	31.705230375412402	



Draft	0	0.1	0.25	0.5	0.75	0.9	1	4.1844307527852598	4.3540362487991899	6.6621492068899002	37.453472609270896	54.566425457119102	43.752294629391898	38.066514090993003	BPM	0	0.1	0.25	0.5	0.75	0.9	1	4.5592675340643396	5.1470129847859596	13.7969395740602	94.838990918558395	192.69818318749901	216.13037996549599	225.82209102633101	TTC	0	0.1	0.25	0.5	0.75	0.9	1	4.2006550202564696	4.3887534732617599	7.0187207320044704	39.5036063125822	56.106866243494203	41.005408890240801	34.079398550160803	SP	0	0.1	0.25	0.5	0.75	0.9	1	4.1153367024251901	4.25837668737835	6.7043503587779503	39.056258087983501	55.909464320511603	41.092053442982703	33.992497510891297	OC	0	0.1	0.25	0.5	0.75	0.9	1	4.1277586050114197	4.2142598198383103	5.1415052005375301	15.0980201006432	108.155976095779	122.575879757233	225.715512751771	TTC-O	0	0.1	0.25	0.5	0.75	0.9	1	4.1438946247494499	4.2777162315324597	6.0770497164495003	31.4229732836796	42.317857269243198	25.861561452166601	36.629884596687397	SP-O	0	0.1	0.25	0.5	0.75	0.9	1	4.1438946247494499	4.2777162315324597	6.0765940123455504	31.412858534906999	42.282630538406003	25.541300119182999	27.880293952255901	



Draft	0	0.1	0.25	0.5	0.75	0.9	1	9.7875253216167692	9.7475462430747193	9.7965881208773098	15.522094419608198	21.766100412765603	17.575606605070799	14.901614913247801	BPM	0	0.1	0.25	0.5	0.75	0.9	1	9.8063665621236993	9.7797564289588994	10.140450132261101	31.050286599148599	68.680999702934201	79.734598040699595	84.616151840985609	TTC	0	0.1	0.25	0.5	0.75	0.9	1	9.7896165157963608	9.7509820826680098	9.8261583941182593	16.408402201842598	22.840166926832101	17.582146938397202	16.108992919359398	SP	0	0.1	0.25	0.5	0.75	0.9	1	9.7881500406270305	9.7486711828621395	9.81776761062393	16.1883241520623	22.663986843708003	17.5184834702717	15.833545501372599	OC	0	0.1	0.25	0.5	0.75	0.9	1	9.7877134100537599	9.7480462900880802	9.7519177660212897	10.088256197275999	40.215935352040503	45.880434615191703	84.669269595299497	TTC-O	0	0.1	0.25	0.5	0.75	0.9	1	9.7876828924282098	9.7478392967099605	9.7840155576742909	13.9741496933385	17.237067724665099	11.168935159508599	16.500451987270399	SP-O	0	0.1	0.25	0.5	0.75	0.9	1	9.7876829180730702	9.7478392967099605	9.7832771548310209	13.963127574721399	17.2044551025838	10.984448497296299	11.911438404986601	



wh = 0	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	1.8714821658034899	9.7053184624581199	1.97599478177732	1.33058663755774	1.6953138349168	1.6953186224019401	1.2528971844936001	wh = 0.25	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.69609534067140399	13.743053948079901	1.0060417191042399	0.65842392910427305	0.95157404966124903	0.94799930500015395	1.1185986067246101	wh = 0.5	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.12663131103285399	13.375202492051301	0.56313438054109999	0.51047838664357803	0.28175608538229302	0.28175608538229302	0.84799696860921903	wh = 0.75	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0	10.4163861168423	0	0.35136016072509402	0	0	0.66391563821280397	


wh = 0.25	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.69609534067140399	13.743053948079901	1.0060417191042399	0.65842392910427305	0.95157404966124903	0.94799930500015395	1.1185986067246101	wh = 0	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	1.8714821658034899	9.7053184624581199	1.97599478177732	1.33058663755774	1.6953138349168	1.6953186224019401	1.2528971844936001	wh = 0.5	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0.12663131103285399	13.375202492051301	0.56313438054109999	0.51047838664357803	0.28175608538229302	0.28175608538229302	0.84799696860921903	wh = 0.75	
Draft	BPM	TTC	SP	TTC-O	SP-O	OC	0	10.4163861168423	0	0.35136016072509402	0	0	0.66391563821280397	
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