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Problem Definition

● Washington D.C. has limited supply of 
“Prime” locations for Food Trucks

● The current lottery system assigns locations 
to food trucks randomly 

● Formal system for trading location does not 
exist

This leads to underutilization of Food Truck 
spaces, which is bad for all parties involved



“As-is” System: Primary Assignments

● Assignments for each day of the week are 
done once a month by random assignment 
for 10 locations

● Vendor preference for locations is collected 
but not incorporated into assignments

● Fee: $25 to enter lottery, $150 to occupy the 
space

1



Slide 3

1 are the fees monthly?
Dave Gupta, 



“As-is” System: Secondary Trading

● All trades are 1 for 1, and must be approved 
by DCRA via email

● Trades are conducted informally and through 
personal connections and email listserv

● No formal system exists to identify and 
facilitate potential trades 

This project aims to improve Secondary Trading of 
location assignments



System Concept

● With the initial assignments as input, food 
trucks select:
- Day/ location combinations that they are 
assigned and would like to trade 
- Day/ location combinations that they want 
and do not own

● Using this information, an algorithm re-
assigns the day/location pairs amongst the 
trucks



System Concept (cont’d)

● In entering secondary trading, each food 
truck either ends up with either:
- A better location based on their preferences 
- OR their same initial location

● The algorithm reassigns trucks via trades 
among the trucks, determined by the 
algorithm based on the preferences



Algorithm Survey and Attempted Approaches

Algorithms Examined

1. Gale-Shapley, and variations of its applications:
- Kidney Exchange Problem
- Resident - Hospital Matching Problem
- House Swapping Problem

→ Research did not reveal any applicable problem that could 
be modified for our use. We discovered this problem is 

unique because of both the “ownership” property and the 
assignment of multiple spots.



Algorithm Survey and Attempted Approaches

Algorithms Examined

2. Linear Programming Approach
- Preference-weighted Integer Problem

- Lead to ambiguous improvements for individual trucks
- More fundamentally, issues of converting ordinal to cardinal 

preferences and equating desirability of days and locations

- Lexicographical/Pre-emptive Goal Programming
- Same issues as above but also with increased complexity for 

end-user



Research: Actual Food Trucks 
Interviews

● Survey conducted to interview actual food truck 
owners regarding:
○ Current method of trading and frequency
○ Understanding of the assignment process
○ General location preferences
○ Interest in Secondary Trading Platform



Research: Actual Food Trucks 
Interview Findings

Food Trucks Owners were:

● Generally dissatisfied with complexity of current 
system 

● Interested in any improvements in trading process
● Primarily focused on simplicity of system
● Desire consistency in weekly assignments



Research: DCRA Administrators

● The DCRA desires a system to facilitate food 
truck assignment trading after the lottery 
assignments to maximize utilization and 
revenue

● Requirements
- Easy to use for Administrators (Automated)
- Easy to use to Food Trucks (Increased 

participation)
- Easy to implement (Automated)
- Low cost and affordable 
- Maintainable



System Implementation Topics

1. System Boundaries
2. Input/Output
3. System Interfaces
4. Algorithm Description
5. “Week in the Life” timeline
6. Results of Factory Testing



1. System Boundaries

Excluded:
● Day of Enforcement
● Enforcement Method
● “Day of” issues for Food Trucks
● Not concerned with food consumers
● Not concerned with multiple vendors with the same cuisine 

at a given location



2. Input/Output

Inputs
● MRL Lottery Assignment Schedule
● Truck requested trades and associated 

preferences

Output
● Reassigned Locations Schedule



3. System Interfaces

● www.foodtrucktrade.com
● Web interface created to
allow preference inputs from
Food Trucks
● Mobile device ready

● Password protected 
to authenticate entries
● Current assignment input
validation pending



3. System 
Interfaces 
(cont’d)
● Any potential 

trades will be 
automatically 
executed

● Trucks can 
select 
multiple 
locations on 
a given day



4. Algorithm Description
Step 1: Read in MRV Lottery Results



Step 2: Change Location/Day Combinations to 
unique position numbers

● 10 locations on 5 days 
● Thus,each day and 
location is numbered 0-49

4. Algorithm Description (cont’d)



4. Algorithm Description (cont’d)

Step 3: Transpose Position 
Numbers to Occupancy 
Matrix
● Each column represents 

a position, where the food 
trucks stay on the rows

● This allows algorithm to 
easily locate data on 
multiple matrices using 
the same inputs



4. Algorithm Description (cont’d)

Steps 4 and 5: Read in “Desire 
to Trade” and “Preferences” 
Matrices

● Matrices are in the same 
format as the Occupancy 
Matrix



4. Algorithm Description (cont’d)

Steps 6 and 7: Find participating trucks, and 
eliminate trucks whose preferences are not 
available

● This allows the algorithm to focus only on 
trucks that are actually capable of trading

● This also sets up a single matrix of the 
trucks that are capable of trading



4. Algorithm Description (cont’d)

Step 8: “Set up the House”
● This is a single matrix containing all of the 

positions to be traded
● The dimensions correspond to the single 

matrix of food trucks generated in the 
previous step

● This matrix is the foundation of the algorithm 
(Why it is called “The House”)



4. Algorithm Description (cont’d)
Step 9: Trade

● From a starting position X from 
“The House”
○ Identify who wants position X
○ What do the trucks who want 

position X currently own?

The Goal is to loop back to the starting 
position to create a multi-way trade



4. Algorithm Description (cont’d)

Step 9: Trade (Continued)

● Simple Example:

3 way trade between 
-Truck A 
-Truck B
-Truck D

Truck A B C D

Position 
Owned

X Y Z W

Position 
Desired

W X X Y



4. Algorithm Description (cont’d)

Step 10 and 11: Reformat and Output Results

● Intention is that the output results will look 
similar in format and style to the input



Algorithm Progress (For Dry Run 
Presentation Only)

● The idea to use “The House” of positions 
came this week

● This is a much simpler tracking mechanism 
while searching for multi-way trades

● The algorithm, with comments, is over 500 
lines

Pending minor changes, the algorithm is 
functional, and will be completed by 

December





“Month in the Life” Timeline

● Trucks receive initial assignments from 
Lottery for January

● Trucks enter location and days that they 
wish to trade and the location and days 
which they are willing to trade for 

● Revised assignments released from 
secondary trading algorithm



Evaluation of Implementation

● Algorithm only reassigns positions if all 
trucks involved possess improved positions 
relative to their previous positions

● Algorithm is written in PERL, an open-source 
scripting language



Outlook and Future Considerations

● Incorporation of mechanism for “Last Minute” 
Trades

● Algorithm refinement
● Interface refinement
● Transition to primary assignment


