
The “Where”and “When”of food distribution.

食物分发的”地点”与”时间”

Feeding America is a network of organizations striving to provide food security for people with limited
financial resources. The Food Bank of the Southern Tier (FBST) is one of these organizations, serving six
counties and nearly 4,000 square miles in New York State.

Feeding America（供养美国）是一个致力于为经济资源有限的人群提供食品安全保障的组织网络。南部地区食品银
行（FBST）是其中的一个组织，服务于纽约州的六个县，覆盖近 4,000 平方英里。

In normal years, the Mobile Food Pantry (MFP) program is among the main activities of FBST. The goal
is to make nutritious and healthy food more accessible to people in underserved communities. Even in
areas where other agencies provide assistance, clients may not always have access to food because of limited
transportation options or because those agencies are only open certain hours or days per week.

在正常年份，移动食品储藏室（MFP）项目是 FBST 的主要活动之一。其目标是让服务不足社区的人们更容易获得
营养健康的食物。即使在有其他机构提供援助的地区，客户也可能因交通选择有限，或因这些机构只在特定时间或每
周特定几天开放而无法获得食物。

An MFP provides food directly to clients in pre-packed boxes or through a farmers market-style distribution.
When an MFP truck arrives at a site, volunteers lay out the food on tables surrounding it. The clients can
then “shop”, choosing items that they need. Each truck can transport up to 15,000 pounds. Three MFP
trucks are available, and FBST usually has enough food and volunteers to operate 2 of them on any given
day. A typical mobile pantry visit lasts two hours and provides 200 to 250 families with nutritious food to
help them make ends meet. The schedule of all MFP site visits is published months in advance, to help
clients plan accordingly.

MFP 通过预装箱或农贸市场式分发的方式直接向客户提供食物。当 MFP 卡车到达某个站点时，志愿者会在卡车周
围的桌子上摆放食物。然后客户可以”购物”，选择他们需要的物品。每辆卡车可运输最多 15,000 磅食物。共有三辆
MFP 卡车可用，FBST 通常在任何给定的一天都有足够的食物和志愿者来运营其中 2 辆。一次典型的移动储藏室访
问持续两小时，可为 200 至 250 个家庭提供营养食物，帮助他们维持生计。所有 MFP 站点访问的时间表会提前数
月公布，以帮助客户相应规划。

Unfortunately, the COVID-19 pandemic forced FBST to modify its services. The current version of the MFP
program is very limited in scope & far less flexible: offering monthly visits to only 9 major sites, requiring
all clients to register in advance for each pick-up, and using socially-distanced pick-up options. FBST plans
to return to a pre-pandemic level of MFP services next year and will allow clients to simply show up when
a truck visits without having to sign up in advance. Your team’s goal is to help them optimize the schedule
for 2021 using the statistical data from 2019. In that year, MFP has serviced 70 regular sites, with 722 visits
across all of them. The map (with site locations & demand serviced at each of them) is included below.

不幸的是，COVID-19 疫情迫使 FBST 调整了其服务。当前版本的 MFP 项目范围非常有限且灵活性大大降低：仅
向 9 个主要站点提供每月访问，要求所有客户提前为每次取货进行登记，并使用保持社交距离的取货方式。FBST 计
划明年恢复到疫情前的 MFP 服务水平，并允许客户在卡车访问时直接到场，无需提前登记。你们团队的目标是利用
2019 年的统计数据帮助他们优化 2021 年的时间表。在那一年，MFP 服务了 70 个常规站点，所有站点共计 722 次
访问。下方包含了地图（显示站点位置及每个站点服务的需求）。

We ask you to complete only three of the following 4 tasks: 1 + either 2 or 3 + 4.

我们要求你只完成以下 4 项任务中的 3 项：1 + 2 或 3 + 4。
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Task 1 / 任务 1
Propose an effective & fair schedule for visiting all of these 70 regular sites in 2021. The
frequency of visits should be informed by the total demand in surrounding communities. Effectiveness: how
well do you serve all clients on average? Fairness: are some of them served much better than others?

为 2021 年访问所有 70 个常规站点提出一个有效且公平的时间表。访问频率应根据周边社区的总需求来确定。有
效性：平均而言，你能多好地服务所有客户？公平性：是否有些客户得到的服务比其他人好得多？

Task 2 / 任务 2
Based on historical data, on particularly cold winter days, the number of clients attending an MFP visit can
be much lower than usual. But when the weather improves, the demand often spikes for the next visit to any
site nearby. This suggests that some of the clients (those who own cars or have better public transportation
options) are willing to come to pick-up sites that are a little farther. Of course, this only works if the timing
of MFP visits to those nearby sites is suitable.

根据历史数据，在特别寒冷的冬日，参加 MFP 访问的客户数量可能远低于平时。但当天气好转时，附近任何站点的
下一次访问需求往往会激增。这表明一些客户（那些有车或有更好公共交通选择的人）愿意去稍远一点的取货站点。
当然，这只有在附近站点的 MFP 访问时间合适的情况下才有效。

You can try to incorporate this information in two very different ways:

你可以尝试用两种非常不同的方式利用这些信息：

(a) Reduce the total number of serviced sites (and optimize their location), hoping that people will still
drive or take a bus to them.

(b) 减少服务站点的总数（并优化其位置），希望人们仍会开车或乘公交前往。

(c) Keep the number & location of sites the same, but schedule the MFP visits in a way that makes such
longer trips by clients feasible (even if less desirable).

(d) 保持站点数量和位置不变，但以一种使客户进行较长距离出行可行（即使不太理想）的方式安排 MFP 访问。

Modify your previous scheduling approach to incorporate one of the above two options. Quantify the resulting
improvements in performance.

修改你之前的调度方法以纳入上述两个选项之一。量化由此带来的性能改进。

Task 3 / 任务 3
To optimize the volunteers’efforts, the FBST is also considering a new option of sending the same truck to
visit two different sites on some of the trips. Along with the challenge of selecting the sites and the date,
this would also make it necessary to decide on the amount of food to dispense at the first site (since without
pre-registration the demand at the next site is not known for sure). Suggest an algorithm to address this,
characterizing both the effectiveness & fairness of the resulting distribution.

为了优化志愿者的工作，FBST 还在考虑一个新选项：在某些行程中派同一辆卡车访问两个不同的站点。除了选择站
点和日期的挑战外，这还需要决定在第一个站点分发多少食物（因为在没有预先登记的情况下，下一个站点的需求是
不确定的）。建议一种算法来解决这个问题，描述所得分配的有效性和公平性。
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Task 4 / 任务 4
Along with your technical manuscript, please submit a 1-page executive summary, describing the key advan-
tages and potential drawbacks of your recommendations.

除了技术手稿外，请提交一份 1 页的执行摘要，描述你建议的主要优势和潜在缺点。

Location of 70 MFP distribution sites across the six counties of New York State regularly serviced by FBST
in 2019. (The above omits 12 more sites, which were serviced only occasionally –less than 5 times each in
2019.) The color of disks indicates the average demand (the number of clients serviced per visit) for each
of the sites. Most of these sites are unfortunately not serviced in 2020. Graphical information summary by
Dr. F. Alkaabneh. A spreadsheet version of this dataset is also available here.

2019 年 FBST 在纽约州六个县定期服务的 70 个 MFP 分发站点位置。（上图省略了另外 12 个站点，这些站点仅偶
尔提供服务——2019 年每个站点不到 5 次。）圆盘的颜色表示每个站点的平均需求（每次访问服务的客户数量）。不
幸的是，这些站点中的大多数在 2020 年没有提供服务。图形信息摘要由 F. Alkaabneh 博士提供。此数据集的电子
表格版本也可在此处获取。
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