在视频中，我们收集了中国除台湾省以外的33个行政区划的本地健康码注册数据和最近一次全国人口普查的数据，试图以此为根据计算出各地本地健康码在各省份的人口覆盖率，从而令观众对健康码在中国的使用范围之广、人数之多有直观的了解，并同时能够通过该数据，一目了然地观察到健康码覆盖率的普及与城市发达程度之间的关系。

In the video, we have collected data on the registration of local health codes in 33 administrative regions of China, excluding Taiwan Province, and the latest national census, in an attempt to calculate the population coverage of local health codes in each province based on this data, so that viewers can have a visual understanding of the wide range and number of people using health codes in China, and at the same time be able to observe at a glance through this data The data also allows the audience to see at a glance the relationship between the popularity of health codes and the level of urban development.

其中，各省份本地健康码注册数据大部分来源于各省份健康卫生委提供的报告文件。由于健康码的全面推广在疫情初期被视为各级政府政绩的表现，在2020年3月，有大量的报告文件被发表，用以证明该省份的健康码推广成果。然而，这也同时意味着在健康码的推广工作逐渐走上正轨后，几乎没有相关统计数据再被公开发表，这导致我们仅仅收集到了2020年上半年的健康码注册数据，造成了数据时效性与准确性方向上的缺陷。然而，积极的方面是，由于最近一次全国人口普查，即第七次人口普查同样发生在2020年，在相近的时间维度上，经过计算得出的健康码在当时总人口上的覆盖率相对更加准确。

The majority of the local health code registration data for each province was derived from reporting documents provided by the provincial health and hygiene committees. As the full rollout of health codes was seen as an indication of government performance at all levels in the early stages of the epidemic, a large number of reporting documents were published in March 2020 to demonstrate the results of the health code rollout in the province. However, this also meant that few statistics were published after the rollout was well underway, resulting in the collection of only the first half of the year 2020, which created a gap in the timeliness and accuracy of the data. However, on the positive side, as the most recent national census, the 7th census, also took place in 2020, the calculated coverage of the Health Code for the total population at that time is relatively more accurate in a similar time dimension.

第一张地图样式的数据可视化直观地以颜色的深浅和气泡的大小为媒介，展示了中国各地区的人口密度以及健康码在各地区的注册数量；而在柱形图样式的可视化中，通过并列地排列省份总人口与健康码覆盖人口，观众可以直观地看到各省份健康码的覆盖情况。在后续的数据收集中，我们加入了其他几个变量，试图找出与省份健康码覆盖率相关的因素。

The first map-style data visualisation visually shows the population density of each region of China and the number of health codes registered in each region, using shades of colour and the size of bubbles as a medium; while in the bar chart-style visualisation, by arranging the total population of provinces side by side with the population covered by health codes, the viewer can visualise the coverage of health codes in each province. In the subsequent data collection, several other variables were added in an attempt to identify factors associated with provincial health code coverage.

首先加入的变量是由联合国开发计划署出版的《2020中国人类发展报告》中发布的“人类发展指数”，我们将其作为衡量某一省份发达程度的代表性指数。我们以该指数为依据重新排列了各省份的顺序，并加上了一个线形图表来具现化各省份的发展程度，希望以此来同时证明各省份发展程度与健康码覆盖率之间的关系。从线形图上来看，似乎这两项变量间不呈相关性。

The first variable added was the Human Development Index (HDI) published in the UNDP Human Development Report 2020, which we used as a representative measure of the level of development of a province. We used this index as a basis for re-ordering the provinces and added a line graph to visualise the level of development of each province, hoping to demonstrate the relationship between the level of development and health code coverage in each province at the same time. From the line graph, it appears that there is no correlation between these two variables.


其后，考虑到健康码的运作机制，我们收集了2020年各省份流动人口的数据，并将其与健康码覆盖率分别用折线图表示。从图表上看，这两个变量间则似乎呈一定的正相关倾向。
Subsequently, taking into account the mechanism by which the health code operates, we collected data on the mobile population in each province for the year 2020 and presented it separately on a line graph with the health code coverage rate. From the graphs, there appears to be a certain positive tendency between these two variables.

在收集了相关数据后，为了得到更准确的结论，我们提出了两个假设，用以探究省份健康码覆盖率的影响因素：假设一：“省份健康码覆盖率与省份人类发展指数不具有相关性”；假设二：“省份健康码覆盖率与省份流动人口数量不具有相关性”。为了验证假设中提到的变量的相关性，我们采取了相关性分析的方法，计算了各变量间的皮尔逊积矩相关系数（Pearson product-moment correlation coefficient），并将获得的数值矩阵通过热图直观地展示出来（如下图）。在图中，各变量间的P-Value被标注在对应的方格上，以达到直观的展示相关性的效果。P值被定义为“在一个概率模型中，统计摘要（如两组样本均值差）与实际观测数据相同，或甚至更大这一事件发生的概率”。结合我们提出的假设，如果计算出的P值≤0.05，则意味着该两项变量之间不具有相关性。 从数据结果来看，人类发展指数与健康码覆盖率之间的p值是0.02，意味着人类发展指数与健康码覆盖率之间无相关性；而流动人口数量与健康码覆盖率之间的p值为0.19，意味着这两项变量间有一定的相关性。 

After collecting the relevant data, two hypotheses were formulated to explore the factors influencing the provincial health code coverage in order to draw more accurate conclusions: Hypothesis 1: "Provincial health code coverage is not correlated with the provincial human development index"; Hypothesis 2: "Provincial health code coverage is correlated with number of mobile population in the province is not correlated". In order to verify the correlation of the variables mentioned in the hypothesis, we took the method of correlation analysis and calculated the Pearson product-moment correlation coefficient（PPMCC） between the variables and visualised the matrix of values obtained through a heat map (figure below). The P-value is defined as "the probability of an event occurring in a probabilistic model in which the summary statistic (e.g. the difference between two sample means) is the same as, or greater than, the actual observed data". In conjunction with our hypothesis, a calculated p-value of ≤0.05 means that the two variables are not correlated. From the data results, the p-value between HDI and health code coverage is 0.02, implying no correlation between HDI and health code coverage, while the p-value between the number of mobile population and health code coverage is 0.19, implying some correlation between these two variables.[image: ]

综上所述，通过收集中国各省级行政区划健康码的覆盖情况数据并将其可视化，我们不仅直观地展示出了健康码机制在中国范围内的普及程度，更以此为基础探究了两个可能的影响健康码覆盖率的因素，分别是省份的人类发展指数和流动人口数。分析结果表明，人类发展指数的高低并不能对健康码覆盖率产生影响；而流动人口数则能够影响健康码的覆盖率。
In summary, by collecting and visualising data on the coverage of health codes at the provincial level in China, we not only visualised the prevalence of the health code mechanism in China, but also explored two possible factors that could influence the coverage of health codes, namely the human development index (HDI) and the number of mobile population in the province. The results of this analysis show that the HDI does not influence the coverage of health codes, while the number of mobile population influences the coverage of health codes.
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