LMDI of the change of observation number

In this study, LMDI decomposition approach was employed to analyze the driving factors behind the change of observation number over time. The change was decomposed into additive parts attributed to the change of user population, user structure, activity frequency, and observation intensity. 
For a user group, its total observation is: 
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where  indicates user group (long-term or short-term user groups),  denotes the observation number of th user group for a city in a year,  is the total number of users,  refers to the number of active users of th user group,  refers to active days of th user group. By simplifying the formula, in the second row of the formula,  refers to user structure of th user group;  refers to activity frequency of th user group;  refers to observation intensity of th user group. 
The total change of observation number is the sum of the observation numbers of each user group. 
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where  indicates the total observation number for a city in a year. 
The difference of observation numbers of every two years is: 
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Apply equation (2) to equation (3): 
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Apply equation (1) to equation (4): 
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The additive parts of equation (5) are the contribution of the target factors to the change of total observation number between every two years. 
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where , ,  and  are the change of observation number attributed to user population change (the population effect in manuscript), user structure (the structure effect in manuscript), activity frequency (the frequency effect in manuscript), and observation intensity (the intensity effect in manuscript), respectively.

