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Abstract
[Purpose/Significance] China is a major agricultural nation, and the stability of
agricultural product prices directly determines China’s economic development.
The compilation of agricultural product price indices is of significant importance
for establishing and perfecting the agricultural product price index system, al-
lowing various stakeholders to intuitively comprehend the development status
of agricultural product markets, and elevating the level of market monitoring
and early warning. [Method/Process] Grounded in current research findings on
agricultural product prices and price indices, this study examines and discusses
the principles of agricultural product price index construction, the framework
of the agricultural product price index system, index classification and grada-
tion, measurement models, and weight determination methods, and conducts an
empirical study on agricultural product price index construction based on statis-
tical and survey data. [Results/Conclusion] Empirical results indicate that the
framework of the agricultural product price index system and the approach to
index classification and gradation are rational, and that the index measurement
models and weight determination methods are scientifically sound and feasible.
This not only enriches and refines the theory and methodology of agricultural
product price index system construction, but the established Beijing agricultural
product wholesale price series index also actively contributes to the monitoring
and early warning of Beijing’s agricultural product market operations, the en-
hancement of agricultural product brand influence, and the implementation of
agricultural insurance.
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Abstract:
[Purpose/Significance] China is a major agricultural country, and the stabil-
ity of agricultural product prices directly determines China’s economic de-
velopment. Developing agricultural product price indices is significant for es-
tablishing a sound agricultural product price index system, enabling partici-
pants to intuitively understand the development status of the agricultural prod-
uct market, and improving market monitoring and early warning capabilities.
[Method/Process] Based on current research findings on agricultural product
prices and price indices, this study explores the principles of constructing agri-
cultural product price indices, the framework of the agricultural product price
index system, index classification and grading, calculation models, and weight
determination methods. An empirical study on the construction of agricultural
product price indices was conducted using statistical data and research data.
[Results/Conclusions] Empirical results indicate that the framework and clas-
sification of the agricultural product price index system are reasonable, and
the index calculation model and weight determination method are scientifically
feasible. This not only enriches and improves the theory and methods for con-
structing agricultural product price index systems but also forms the Beijing
agricultural product wholesale price series index, which plays a positive role in
monitoring and early warning of Beijing’s agricultural product market opera-
tions, enhancing agricultural product brand influence, and implementing agri-
cultural insurance.
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1 Introduction
China is a major agricultural country, and the stability of agricultural product
prices is closely related to economic and social development. Price fluctua-
tions of agricultural products, especially fresh agricultural products, and mar-
ket instability have become significant challenges facing China’s agricultural
industry development. Indices are widely used in various fields of social and
economic operation, simplifying complex problems by representing them with
concise numbers, and have formed numerous index products such as commodity
price indices, transportation indices, and industry prosperity indices, providing
intuitive and convenient decision-making references for social economic opera-
tion and people’s lives. As agricultural product prices and various monitoring
networks and systems continue to develop and improve, data information is
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becoming increasingly abundant and improved in both quantity and quality.
Agricultural product price indices, as important economic indicators reflecting
the operational trends and fluctuation degrees of agricultural product markets
during certain periods, play a crucial role as barometers, weather vanes, and
lightning rods for analyzing and predicting agricultural economic development
and agricultural product market operations. Academic research on agricultural
product price indices mainly involves two aspects: first, the compilation of agri-
cultural product trade price indices, such as the WTO’s ITS, which explains
the calculation process of global agricultural product foreign trade price indices,
and the Ministry of Commerce’s full-sample index based on the Paasche for-
mula; second, research on agricultural product wholesale price indices, such as
Cheng Shifu et al.’s proposal to use base-period rolling weights to compile fresh
vegetable wholesale price indices, and Shi Bowen’s use of the Laspeyres index
to compile a national aquatic product wholesale price index. Based on these
research foundations, China has compiled and released various comprehensive
or single-item price indices related to agricultural products, including the im-
portant agricultural product production price index released by the National
Bureau of Statistics, the agricultural product wholesale price 200 index released
by the Ministry of Agriculture and Rural Affairs, and characteristic single-item
indices such as the Shouguang Vegetable Price Index, China Strawberry Indus-
try Changping Index, China Zunyi Chaotianjiao Index, and Yantai Apple Price
Index. At the local level, there are indices such as the Shandong Vegetable
Price Index. The construction of agricultural product price indices not only
helps the agricultural industry move toward digitalization and creates brand
images for market entities but also effectively helps the government accurately
grasp price change trends, fluctuation patterns, and transmission mechanisms
of agricultural products, enabling monitoring and early warning of market price
anomalies and providing a basis for macroeconomic regulation and decision-
making.

2.1 Basic Principles
The compilation of agricultural product price indices should follow three basic
principles: scientificity, comprehensiveness, and practicality. Scientificity is
mainly reflected in two aspects: first, basic price data should be comprehensive
and true, scientifically reflecting price fluctuations; second, index compilation
methods should select effective technical models according to different index
types. Comprehensiveness means that agricultural product price index con-
struction is a systematic project that should fully consider the authority of agri-
cultural product classification, the scientificity of the index system, the rational-
ity of base period selection, the accuracy of weight setting, and the authenticity
of data acquisition. Practicality means that agricultural product price index
construction should objectively reflect changes in agricultural product wholesale
market conditions, guide farmers or enterprises to grasp market trends, optimize
business strategies, adjust production scales, regulate market transaction price
order, form industry price self-discipline mechanisms, and provide a basis for
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government macroeconomic regulation and decision-making.

Currently, constructing comprehensive price indices is mainly based on two basic
theories: the Laspeyres index and the Paasche index. The Laspeyres index uses
base-period weights, which can eliminate the impact of weight changes on the
index, making price indices of different periods comparable. However, it can
only reflect price changes and cannot reflect the impact of quantity structure
changes, such as the Consumer Price Index (CPI). The Paasche index, also
known as the reporting-period weighted index, uses reporting-period weights as
the calculation basis. The Paasche index cannot eliminate the impact of weight
changes on the index, making indices of different periods less comparable, but
it can simultaneously reflect changes in prices, quantities, and structures, such
as the GDP deflator. Both methods have their advantages and disadvantages,
and the choice should be based on specific needs.

2.2 Classification and Grading of Agricultural Product
Price Indices
The design of the agricultural product price index system needs to consider three
major dimensions: variety classification, time period, and geographical region.
Variety classification determines the categories of price indices, time period de-
termines the granularity of price indices, and geographical region determines
the levels of price indices. The agricultural product price index system is shown
in [Figure 1: see original paper].

From the perspective of variety classification, agricultural product price indices
are divided into six categories: The first category is the overall agricultural
product price index, which comprehensively reflects the price operation of agri-
cultural products in the wholesale market. The second category is the fresh
agricultural product price index, which mainly reflects the price operation of
fresh agricultural products. The third category includes five major categories:
vegetables, fruits, meat/poultry/eggs, aquatic products, and grain/oil, reflect-
ing the respective price operations of these five categories. The fourth category
is the sub-category agricultural product price index, reflecting the price oper-
ation of each sub-category. The fifth category is the large-variety agricultural
product price index, reflecting the price operation of large varieties such as leafy
vegetables, root vegetables, and meat. The sixth category is the single-variety
agricultural product price index, reflecting the price operation of single varieties
such as cabbage and chicken.

From the perspective of index levels, agricultural product price indices are di-
vided into three levels: municipal, district/county, and individual wholesale
markets, meeting the needs of different regions for agricultural product price
indices. From the time dimension, agricultural product price indices include
daily, weekly, monthly, quarterly, and annual indices, forming a complete time
dimension.
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2.3 Determination of Varieties in Agricultural Product
Price Indices
The agricultural products collected from wholesale markets mainly include five
major categories: vegetables, fruits, meat/poultry/eggs, aquatic products, and
grain/oil. The selection of varieties included in the price index construction
follows the principles of large market consumption and circulation volume, and
year-round market supply to ensure the continuity of index construction. The
instability of selected varieties would impact the price index, so the variety
directory should eliminate the impact of unstable varieties on the price index
while truly reflecting and matching market changes.

2.4 Agricultural Product Price Index Model
In constructing agricultural product price index models, the advantages of both
Laspeyres and Paasche price indices should be fully absorbed and utilized. For
varieties with large market volume fluctuations and their major categories, such
as vegetables containing many varieties with significant seasonal impacts and
large changes in market volume across different time periods, the Paasche in-
dex theory should be used for model construction. For comprehensive price
indices where the consumption of major categories is generally stable and bal-
anced, the fixed-base principle of the Laspeyres index should be used for model
construction.

The calculation formula for categories with large market volume fluctuations is
as follows: indu represents the comprehensive agricultural product price index
of each wholesale market. p0� represents the base-period wholesale market price
of agricultural product i, p1� represents the reporting-period wholesale market
price of agricultural product i, and q1� represents the reporting-period market
volume of agricultural product i in each wholesale market. t0 and t1 represent
the base period and reporting period, respectively. p��0 represents the daily price
of a certain variety at each monitoring point in the base period, q��0 represents
the daily market volume of a certain variety at each monitoring point in the base
period, p��1 represents the daily price of a certain variety at each monitoring
point in the reporting period, and q��1 represents the daily market volume of a
certain variety at each monitoring point in the reporting period. j represents
different monitoring points, and the formula uses the number of days required
for different dimensions based on the base period and reporting period.

For comprehensive price indices, the calculation formula is: Ind represents the
overall price index, indu represents the comprehensive category indices, and
𝜔� represents the relatively fixed weights of each comprehensive category of
agricultural products.
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2.5 Determination of Weights for Various Levels of Indices
The weights for the Beijing agricultural product price index and fresh agricul-
tural product price index are determined using a comprehensive method. Since
these indices reflect more macro-level situations and comprehensively reflect
price changes of agricultural products traded in wholesale markets, and given
that consumption of major categories of agricultural products is relatively sta-
ble, the fixed-base method is used for weight determination. The key is the
determination of 𝜔�.

3.1 Establishment of Agricultural Product Variety Direc-
tory
There are more than 870 single varieties of agricultural products circulating in
Beijing’s wholesale markets. Following the principles of large market volume
and year-round supply to ensure index continuity, data from 2002 to 2013 were
used as reference. Among the five major categories, 77 vegetable varieties were
selected, accounting for 97.3% of total vegetable market volume; 28 fruit vari-
eties, accounting for 83.3% of total fruit market volume; 14 meat/poultry/egg
varieties, accounting for 63.7% of total meat/poultry/egg product market vol-
ume; 37 aquatic product varieties, accounting for 86.2% of total aquatic product
market volume; and 19 grain/oil varieties, accounting for 29% of total grain/oil
market volume. Considering that grain/oil products are mainly retail products,
branded Northeast rice, flour, and salad oil with large transaction volumes were
selected to represent market changes. A total of 175 single varieties were deter-
mined, accounting for 20.1% of the total number of varieties but representing
63.7% of total market volume, with strong representativeness.

3.2 Determination of Various Agricultural Product Price
Index Indicators
As shown in [Figure 1: see original paper] and Section 2.2, the Beijing agri-
cultural product price index and fresh agricultural product price index are
both composite indices. The Beijing fresh agricultural product price index
includes vegetables and aquatic products, while the Beijing agricultural prod-
uct price index includes vegetables, fruits, meat/poultry/eggs, aquatic prod-
ucts, and grain/oil. The Beijing five-category agricultural product price in-
dex contains five indicators: Beijing vegetable price index, fruit price index,
meat/poultry/egg price index, aquatic product price index, and grain/oil price
index. The Beijing single-variety agricultural product price index contains 175
indicators.

According to the classification in Section 2.2, the weights for the third to sixth
categories of agricultural product price indices are determined based on the
market volume of each variety during the reporting period in the wholesale mar-
ket. The weights for the first and second categories of agricultural product price
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indices are determined using a comprehensive method, with per capita consump-
tion expenditure data as the benchmark, combined with vegetable consumption
research data and comprehensive comparison of market volume and value.

3.2.1 Sub-category Agricultural Product Price Index Indicators

Sub-category agricultural product price index indicators are determined based
on the morphological characteristics and edible parts of agricultural products.
Vegetables are divided into 10 sub-category indicators: leafy vegetables, cab-
bage, root vegetables, eggplant fruits, melons, beans, edible fungi, aquatic veg-
etables, Allium vegetables, and other vegetables. Fruits are divided into 6 sub-
category indicators: pome fruits, citrus fruits, watermelon/melon, tropical fruits,
berries, and stone fruits. Meat/poultry/eggs are divided into 2 sub-category in-
dicators: meat and eggs. Aquatic products are divided into 2 sub-category
indicators: freshwater fish and seawater fish. Grain/oil is divided into 2 sub-
category indicators: grains and edible oils. In total, the Beijing sub-category
agricultural product price index includes 22 indicators.

3.2.2 Beijing Large-Variety Agricultural Product Price Index Indica-
tors

Large-variety agricultural product price index indicators follow the principle of
large market volume and year-round supply. Based on data from 2002 to 2013,
43 large-variety indicators were selected. Vegetable products include 18 large-
variety indicators: cabbage, other leafy vegetables, root vegetables, other Allium
vegetables, etc. Fruit products include 10 large-variety indicators: watermelon,
other tropical fruits, other berries, etc. Meat/poultry/egg products include
4 large-variety indicators. Fish products include 11 large-variety indicators:
grass carp, other seawater fish, etc. Grain/oil products include 3 large-variety
indicators: rice, flour, and salad oil.

3.3 Determination of Weights for Various Agricultural
Product Price Indices
3.3.1 Determining Weights for Major Categories Based on Market
Volume or Value

Two approaches were compared for determining weights. Using market volume
as weights means the price index assigns weights based on residents’consumption
volume of major agricultural product categories. In this approach, vegetables
and fruits have large weights, while grain/oil has a significantly smaller weight.
After index processing, the impact of vegetables and fruits on the final price
index is amplified, while the impact of other agricultural product price changes
is diminished.

Using market value as weights means the price index assigns weights based on
residents’expenditure on major agricultural product categories. Market value
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better represents residents’consumption expenditure on various agricultural
products in Beijing and provides more balanced weights compared to market
volume, though vegetables still have a relatively large proportion that may affect
index reflection.

3.3.2 Based on Beijing Municipal Bureau of Statistics Data on Major
Agricultural Product Consumption Expenditure

Since the Beijing Municipal Bureau of Statistics began merging meat/poultry/egg
and aquatic product consumption expenditure data from 2013, and also merged
fruit consumption expenditure into dried and fresh fruits, this study considered
both methodological and empirical research perspectives. Using 2011-2012 per
capita agricultural product expenditure as reference data, the proportion of
meat/poultry/eggs increased significantly while the proportion of vegetable
expenditure decreased noticeably, though this was still an improvement over
using market volume weights.

3.3.3 Determination of Weights for Major Categories of Agricultural
Products

The final weights for major categories of agricultural products were determined
by comprehensively considering the above methods. As vegetables are the most
consumed variety and the most important for ensuring stable production and
supply, this study appropriately adjusted the vegetable weight based on veg-
etable consumption research data from the Beijing Digital Agriculture Rural
Promotion Center in 2012. The per capita vegetable consumption expenditure
was 984 yuan in 2011 and 1,117 yuan in 2012. Using this data, the vegetable
weight was adjusted to be slightly lower than the current proportion. The final
weight results are shown in .

The weights for Beijing’s five-category agricultural product price index, sub-
category agricultural product price index, large-variety agricultural product
price index, and single-variety agricultural product price index are all based
on the market volume of each variety during the reporting period in the whole-
sale market, as detailed in and .

4 Conclusion
Based on the demand for agricultural product market information services, this
study conducted research on agricultural product price index construction and
empirical analysis. Drawing on existing research results, the study clarified the
basic principles of agricultural product price index construction, built an agri-
cultural product price index system framework, and focused on solving three
key technical issues: the classification of wholesale market agricultural product
price indices, the determination and classification of agricultural product va-
rieties, and the weight determination methods for different categories of price
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indices. Taking Beijing’s agricultural product price index construction as an ex-
ample, the study conducted research and creation of Beijing’s wholesale market
agricultural product price series indices and developed software-based models
for batch generation of indices at various levels. The research results not only
enrich and improve the theory and methods of agricultural product price index
system construction but also provide useful references for improving agricultural
product price index systems and index compilation work. The formed Beijing
agricultural product wholesale price series index plays a positive role in moni-
toring and early warning of Beijing’s agricultural product market operations,
enhancing agricultural product brand influence, and implementing agricultural
insurance.

References
[1] WANG Y Q, TIAN Z H. Study on the calculation of foreign trade price index
of agricultural products in China[J]. Statistics & decision, 2008(19): 12-14.

[2] WU J, XU L, SONG Z Y. Research and exploration, application and prospect
of the agricultural products price index in China[J]. Agricultural outlook, 2022,
18(1): 10-14.

[3] CHENG S F, GUAN Y S, FENG Y, et al. Study on the method of compiling
wholesale price index of fresh vegetables[J]. Journal of Inner Mongolia finance
and economics college, 1997(2): 85-87.

[4] CAO J T, HE Y, WANG S Q. Research on the link between China commodity
price index and producer price index[J]. Price: theory & practice, 2017(10): 100-
103.

[5] SHI B W. The construction and application of the wholesale index of aquatic
productions of China[D]. Hangzhou: Zhejiang University, 2015.

[6] WEN W W. An analysis of the influencing factors and fluctuation of the
price of real estate industry in China[D]. Shenyang: Northeastern University,
2015.

[7] WTO. International Trade Statistics[J/OL].[2023-04-28]. http://www.wto.org.

[8] 中华人民共和国商务部. 农产品进出口月度报告 [EB/OL]. [2023-04-28].
http://wms.mofcom.gov.cn.

[9]国家统计局国家数据. 农产品价格指数数据库 [EB/OL].[2023-04-28]. http://data.stats.gov.cn/.

[10] 中国农业信息网. 全国农产品批发市场价格信息系统 [EB/OL].[2023-04-28].
http://pfsc.agri.cn/#/indexPage.

[11]山东价格监测与价格指数发布网 [EB/OL]. [2023-04-28]. http://www.sdprice.org.cn/f/list-
10.html.

[12]国家统计局. 农产品价格指数数据库 [EB/OL].[2023-04-28]. http://data.stats.gov.cn/.

chinarxiv.org/items/chinaxiv-202404.00080 Machine Translation

https://chinarxiv.org/items/chinaxiv-202404.00080


[13] 中国农业信息网. 全国农产品批发市场价格信息系统 [EB/OL].[2023-04-28].
http://pfsc.agri.cn/#/indexPage.

[14]山东价格监测与价格指数发布网 [EB/OL]. [2023-04-28]. http://www.sdprice.org.cn/f/list-
10.html.

[15] REN D. On the laspeyre index and paasche index quantity proportion
relation research[J]. China economic statistics quarterly, 2013, 1(1): 76-83.

[16] JIN Y J, HAN X N. Research and prospect of China’s agricultural product
price index[J]. Statistics & information forum, 2019, 34(3): 3-9.

[17] LEI B, LIANG K K. Construction of online retail price index of grain and
oil based on crawler data[J]. Sci-tech & development of enterprise, 2022(11):
75-78.

[18] CHEN X H, DUAN N J. Discussion on price index of Inner Mongolia coal[J].
Coal economic research, 2015, 35(2): 18-21.

[19] AN L, LI X X. Research of compiling regional vegetable basket price index -
Take Yunnan Province for example[J]. Price: Theory & practice, 2018(7): 43-46.

[20] LI B W, YANG H H, ZHANG H X. Establishment and simulation tests of
tourism price index system[J]. Tourism tribune, 2014, 29(3): 40-48.

[21] ZHAO H R. Exploration on compiling the price index of grass products
in Inner Mongolia Autonomous Region[J]. Inner Mongolia statistics, 2023(2):
17-20.

[22] ZHANG S Q, LIU L Y, MENG L J. Research and application of Wuhan
price index compilation[J]. Price: theory & practice, 2015(2): 69-71.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202404.00080 Machine Translation

https://chinarxiv.org/items/chinaxiv-202404.00080

	Construction and Empirical Study of Agricultural Product Price Index: Post-print
	Abstract
	Full Text
	Preamble
	1 Introduction
	2.1 Basic Principles
	2.2 Classification and Grading of Agricultural Product Price Indices
	2.3 Determination of Varieties in Agricultural Product Price Indices
	2.4 Agricultural Product Price Index Model
	2.5 Determination of Weights for Various Levels of Indices
	3.1 Establishment of Agricultural Product Variety Directory
	3.2 Determination of Various Agricultural Product Price Index Indicators
	3.2.1 Sub-category Agricultural Product Price Index Indicators
	3.2.2 Beijing Large-Variety Agricultural Product Price Index Indicators

	3.3 Determination of Weights for Various Agricultural Product Price Indices
	3.3.1 Determining Weights for Major Categories Based on Market Volume or Value
	3.3.2 Based on Beijing Municipal Bureau of Statistics Data on Major Agricultural Product Consumption Expenditure
	3.3.3 Determination of Weights for Major Categories of Agricultural Products

	4 Conclusion
	References


