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Abstract

In Chinese cities, residential land is much more expensive than industrial land:
after controlling for parcel characteristics and fine spatial-year fixed effects, the av-
erage residential premium is about 4.53, compared with 1.24 in the United States and
1.53 in Taiwan. This paper attempts to gauge whether the relatively high residential
premiums are corrections of spatial externalities or distortions themselves. We build
a quantitative spatial model with trade, migration, heterogeneous productivities and
amenities, idiosyncratic location preferences, productivity spillovers, and land used
for production and residential purposes. Theoretically, laissez-faire land allocation is
optimal in an efficient benchmark without idiosyncratic preferences and productivity
spillovers. Given these sources of inefficiency, optimal land-use policy generally devi-
ates from laissez-faire, but our quantitative results indicate that the optimal residential
premium is not far from 1 (laissez-faire), with an average of around 1.1 in the base-
line model and between 1.04 and 1.25 across a wide range of migration and spillover
elasticities. Moving from China’s status quo to the optimal land-use allocation raises
aggregate welfare by 4.75%, while moving to laissez-faire raises welfare by 4.71%. The
observed residential premiums are therefore better interpreted as land-use distortions
than as second-best corrections to spatial externalities.
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1 Introduction

Land is a fixed local factor, but its allocation is not a local issue only. When urban land

is shifted from factories to housing, it changes firms’ production costs, households’ hous-

ing costs, goods prices, and migration incentives. These general-equilibrium effects are

especially important in a spatial economy such as China, where local governments have

substantial authority over urban land supply. In China, all urban land is state-owned, and

local governments allocate leasehold rights across uses. This institutional arrangement

gives local officials far more discretion over the residential-industrial composition of land

supply than in most economies.

A central feature of China’s urban land system is often described as “low-price industri-

alization and high-price urbanization.” Local governments have incentives to supply ample

industrial land to make it cheap to attract manufacturing activity and support local GDP

growth, while restricting residential land supply in order to sustain high land-sale revenue.

This phenomenon results from the combination of three features of the Chinese political

economy. First, the local governments (especially the prefectural governments) controlled

the supply of land and dictated its uses. Second, local governments were constrained in

their tax revenues and prohibited from borrowing before local government financial vehi-

cles were allowed. Third, the promotion of local leaders crucially depends on their jurisdic-

tions’ GDP growth (Li and Zhou, 2005).1 This system of political economy results in a high

relative price of residential land compared with industrial land. In our data, residential land

in mainland China is about 4.53 times as expensive as industrial land after detailed controls,

whereas comparable premiums are only 1.24 in the United States and 1.53 in Taiwan.

At first glance, such a wedge appears to be a distortion. In a free land market, the

same parcel would earn the same return in residential and industrial use, so a persistent

residential premium would indicate an inefficient restriction on residential land. Yet this

conclusion is not automatic in an economy with spatial externalities. If workers have id-

iosyncratic location tastes, and if production exhibits local spillovers, then laissez-faire land

allocation need not be optimal. A plannermight want to use land-use policy to redirect pop-

ulation and production across space. The question, then, is quantitative: can the observed

residential-industrial land price wedge in China be rationalized as an optimal response to

spatial externalities, or is it mainly a policy-induced distortion?

This paper answers that question by computing optimal land-use allocations in a spatial

1For more details of the institutional background, see Hsu et al. (2016).
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economy. The exercise differs from standard discussions of zoning. Zoning’s main aims are

to separate uses and manage local externalities within a city. The Chinese policy environ-

ment studied here is instead about the aggregate quantity of land assigned to residential

versus industrial use across cities, under an institutional system inwhich local governments

can control land supply and use. Our goal is to measure whether these land-use choices

improve or reduce aggregate welfare, and by how much.

We start with the empirical object that motivates the analysis: the residential land pre-

mium. Using the universe of Chinese government land sales from 2007 to 2017, we annual-

ize land prices to account for different leasehold lengths and estimate hedonic regressions

that compare residential and industrial parcels within fine grid-year cells. The preferred

nationwide estimate implies a residential premium of 4.53. We then construct compara-

ble estimates for the United States and Taiwan. The cross-economy comparison shows that

mainlandChina’s residential premium is unusually large. Moreover, the city-level estimates

of residential premiums reveal substantial variation.

Building on the quantitative spatial framework of Tombe and Zhu (2019), we develop

a model with urban and rural regions, trade costs, migration costs, heterogeneous ameni-

ties and productivities, residential and production land, idiosyncratic location preferences,

and productivity spillovers. The last two elements are canonical sources of inefficiency

in competitive spatial economies: idiosyncratic location preferences create dispersion in

the marginal utility of income across locations (Donald et al., 2025), while productivity

spillovers generate agglomeration externalities. The allocation of land between residential

and industrial uses is determined by local governments, but we do not model the politi-

cal economy behind these choices; instead, we take the allocation as given when solving

the decentralized equilibrium and vary it when studying laissez-faire and optimal land-use

policies. A residential premium, defined as the ratio of residential to industrial land rent,

summarizes the land-use allocation in each city. In a laissez-faire land market, the two land

rents are equal, and the premium is one.

We clarify when land-use policy can and cannot improve welfare. In an efficient bench-

mark without these two canonical sources of inefficiency, laissez-faire land allocation is

optimal. Once they are introduced, optimal residential premiums can differ from one. Id-

iosyncratic location preferences give the planner a redistributive motive similar to Mirrlees

(1972) and Donald et al. (2025): the planner tends to push population toward lower-wage,

higher-marginal-utility locations. Productivity spillovers generate the opposite force: the

planner wants to move workers toward places where additional population raises produc-

2



tivity more. Trade is the key channel that gives land-use policy spatial bite. When trade

in manufactured goods is shut down in the two-region environment, land-use policy no

longer affects other regions through goods prices, and the laissez-faire allocation becomes

optimal.

These theoretical mechanisms leave open the quantitative question. We calibrate the

model to China in 2015, using data on land prices, population, migration shares, income,

trade flows, transportation times, and land endowments. We solve for optimal land-use al-

locations for all 279 cities (urban regions). Because the unrestricted city-level optimization

is high-dimensional, we allow city-specific premiums for large cities and impose a com-

mon premium for cities with fewer than 3 million people. The optimal residential premium

ranges from 0.92 to 1.43 in the baseline, with an average of around 1.1. In contrast, the

observed residential premiums (as those shown in Figure 2) range from 0.15 to 29, with an

average of around 5.1. Thus, the dispersion in optimal premiums across cities is relatively

small and the average optimal premium is much lower.

Moving from the status quo to the optimal land-use allocation raises aggregate welfare

by 4.75%. Moving from the status quo to laissez-faire raises welfare by 4.71%. Thus, most

of the welfare gain comes from undoing the observed pro-industrial land allocation; the

additional gain from fine-tuning land use beyond laissez-faire is small. Over a wide grid of

migration elasticities and productivity-spillover elasticities, the average optimal premium

ranges only from 1.04 to 1.25, and the welfare gain from eliminating status-quo distortions

ranges from 3.50% to 5.32%. These values are far below the average of observed premiums

of 5.1. We therefore find no plausible combination of these externality parameters that can

justify China’s observed land-use allocations as an optimal second-best policy.

We also study the interaction between land-use distortions and migration frictions. Be-

cause high residential land prices make urban living more expensive, land-use distortions

can act like an additional barrier to rural-urban migration. Correcting land-use distortions

raises rural-urban and urban-urban migration, but the magnitude is modest relative to the

effect of removing the rural-urban hukou divide. Eliminating the rural-urban divide raises

welfare by 14.44%, while combining that reformwith optimal land-use policy raises welfare

by 19.75%. Land-use distortions, therefore, matter for migration, but they are a relatively

indirect mobility friction.

This paper connects to several strands of literature. First, the paper contributes to quan-

titative spatial economics and the study of spatial policy. In particular, the model builds on

the class of spatial equilibrium frameworks with trade andmigration frictions developed in,
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among others, Redding (2016) and Tombe and Zhu (2019). Moreover, the establishment of

the efficient benchmark model is motivated by Allen et al. (2016), even though their paper

focuses on optimal city structure, whereas ours focuses on optimal land-use policies in a

cross-region context. As we include rural regions and migration frictions, our work is also

related to studies that quantify the effects of migration frictions, including Fan (2019), Ma

and Tang (2020), Hsu and Ma (2021), and Ma and Tang (2024). Our contribution is to intro-

duce government-stipulated urban land allocation as the central policy instrument and to

evaluate its aggregate welfare consequences.

The paper also relates to research that clarifies the welfare properties of spatial equi-

libria and the role of spatial policy. A central lesson from this literature is that competitive

spatial equilibria need not be efficient once local externalities (congestion or agglomera-

tion), uninsured idiosyncratic location tastes, or redistributive concerns are present, and

that the welfare effects of policy depend on both the planner’s objective and the avail-

able instruments (Glaeser and Gottlieb, 2008; Fajgelbaum and Gaubert, 2020, 2025; Gaubert

et al., 2025; Luo and Zou, 2026). In particular, Fajgelbaum and Gaubert (2020) show how op-

timal spatial policies trade off agglomeration forces, congestion, and redistribution across

locations. As we also use a competitive spatial equilibrium, our contribution is to study a

different but empirically important instrument: the allocation of land between residential

and production uses. This allows us to ask whether large observed land-price wedges can

be interpreted as the shadow prices implied by an optimal spatial allocation. In this sense,

the paper brings the welfare logic of optimal spatial policy to the land market and uses it

to derive an optimal benchmark against which to compare the magnitude and distribution

of observed residential premiums in China.

This paper is also related to work on land markets and land-use distortions in China.

Henderson et al. (2022) show that political incentives can distort urban land markets by

leading local leaders to value measured GDP relative to residents’ welfare. Their struc-

tural model studies these incentives jointly with capital-market distortions, infrastructure

finance, and local budget constraints. Without modeling the political economy behind the

observed wedges, we take residential premiums as given and ask whether their magnitude

can be justified as optimal land-use policy. The closest paper is Lu et al. (2026), who study

pro-manufacturing land policies in China in a quantitative spatial model that also builds

on Tombe and Zhu (2019). They introduce monopolistic competition and input-output

linkages in manufacturing and services, and model local governments’ land-policy choices

non-cooperatively under alternative objectives. Although their object is close to ours, our
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paper differs in three ways. First, by staying within the competitive spatial-equilibrium

framework of Tombe and Zhu (2019), we are able to characterize the welfare properties

of land-use policy in a multi-region setting, rather than only in a one-region theoretical

benchmark. In particular, while Lu et al. (2026) find that sectoral linkages can rationalize

some pro-manufacturing land policy, we show that optimal residential premiums can be

either greater or smaller than one, depending on how productivity and amenity differences

interact with idiosyncratic location preferences and productivity spillovers. Second, in our

quantitative results, optimal residential premiums are close to one, making China’s ob-

served premiums difficult to rationalize as optimal land-use policy. Third, using prefecture-

level trade-flow data allows us to conduct the quantitative analysis at the city rather than

provincial level, which matters because the overall welfare gains from eliminating land-use

distortions are larger in this more granular analysis.

The remainder of the paper is organized as follows. Section 2 documents residential

land premiums in mainland China and compares them with estimates for the United States

and Taiwan. Section 3 presents the quantitative spatial model. Section 4 characterizes the

welfare properties of land-use allocations. Section 5 describes the calibration. Section 6

reports optimal land-use allocations and the welfare consequences of China’s status-quo

land-use allocation. Section 7 concludes.

2 Land PriceWedges betweenResidential and Industrial Uses

We first empirically examine the land price gaps between residential and industrial uses.

We focus on analyzing such gaps in Chinese cities, but we will also conduct similar analysis

for other economies as a comparison.

For a given parcel of land with two potential uses, residential or industrial, the no-arbitrage

condition in a laissez-faire allocation implies that the prices of the two uses must be the

same. However, land uses are seldom allocated in a laissez-faire fashion, and hence price

premiums often exist. A parcel of land is said to exhibit a positive (negative)

if the ratio of its residential price to its industrial price exceeds 1 (less than 1).

Empirically, since we do not observe the land price of a parcel for its other use, we estimate

such premiums (or the lack of) by hedonic regressions and control for land characteristics

as much as possible. In particular, as locations are the most important determinant of land
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prices, we will adopt a granular approach in dealing with locations.

For Chinese cities, we will first estimate a nation-wide residential premium so that we

can compare with other economies by similar regressions. We will estimate a prefecture-

specific residential premium to examine the heterogeneity among Chinese cities. The data

we use is from the universe of government land sales. The key institutional background

here is that all urban land in China is state-owned, and the governments (at different levels)

sell land usage rights, i.e., leaseholds, to private parties for certain durations. After 2004,

all of the information about government land sales need to made public and posted online.

We source the data of all land sales from 2007 to 2017 from the website of the Ministry of

Natural Resources of China. The dataset contains detailed information such as land area,

total payment, location, transaction year, land use, and the type of auctions.

We exclude all land transfers through non-market mechanisms; for examples, these

could be transfers between different branches of the governments. Most of the land trans-

fers for residential and industrial uses are through market mechanisms by three types of

auctions: tendering (Zhaobiao), English auction (Paimai), and listing (Guapai, which is a

two-stage auction). Aswe focus on urban land, we restrict the sample to transactionswithin

the urban cores of prefectures, i.e., the collections of direct-control districts of a prefecture.

According to Fujita et al. (2004), such collections of direct-control districts approximate the

metropolitan areas in China. To sharpen our focus on residential or industrial land uses,

other land use types are also dropped from the analysis. The resulting dataset comprises

336,606 land transactions from 2007 to 2017, of which approximately 43% are for residential

purposes and 57% for industrial use.

The unit price of a parcel of land is obtained by dividing the purchase price by the land

area of the parcel. As the tenure of leasehold differs across industrial and residential land,

the prices need to be annualized to ensure comparability. Denoting the unit price of a parcel

by , the corresponding annualized price is calculated as:

where is the interest rate, set to 5%, and denotes the leasehold duration — typically (but

not always) 70 years for residential land and 50 years for industrial land.

With the annualized price for each transaction, the residential land premium relative to

industrial use can be estimated using a hedonic regression framework. Following themono-

centric citymodel, a commonly used control for location is the distance from ametropolitan
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���5�I�F �D�J�U�Z �D�F�O�U�F�S�T �B�S�F �E�F	9�O�F�E �B�T �U�I�F �M�P�D�B�U�J�P�O�T �P�G �U�I�F �M�P�D�B�M �H�P�W�F�S�O�N�F�O�U �I�F�B�E�R�V�B�S�U�F�S�T��
���5�I�F�S�F �B�S�F �U�X�P �U�Z�Q�F�T �P�G �M�B�O�E �T�P�V�S�D�F�T �J�O �$�I�J�O�B�ß�T �M�B�O�E �N�B�S�L�F�U�� �O�F�X�M�Z �B�T�T�J�H�O�F�E �M�B�O�E �B�O�E �Q�S�F�W�J�P�V�T�M�Z �B�T�T�J�H�O�F�E

�M�B�O�E�� �/�F�X�M�Z �B�T�T�J�H�O�F�E �M�B�O�E �S�F�G�F�S�T �U�P �Q�B�S�D�F�M�T �B�M�M�P�D�B�U�F�E �G�P�S �U�I�F 	9�S�T�U �U�J�N�F�
 �X�I�F�S�F�B�T �Q�S�F�W�J�P�V�T�M�Z �B�T�T�J�H�O�F�E �M�B�O�E �S�F�G�F�S�T
�U�P �Q�B�S�D�F�M�T �U�I�B�U �I�B�E �C�F�F�O �B�M�M�P�D�B�U�F�E �J�O �F�B�S�M�J�F�S �Q�F�S�J�P�E�T �C�V�U �I�B�E �O�P�U �Z�F�U �C�F�F�O �T�P�M�E��

���-�B�O�E �H�S�B�E�F�T �S�B�O�H�F �G�S�P�N �� �U�P �����
 �X�I�J�D�I �B�S�F �P�C�U�B�J�O�F�E �G�S�P�N �B �T�U�B�O�E�B�S�E �P	;�D�J�B�M �Q�S�P�D�F�E�V�S�F �U�P �I�F�M�Q �T�F�U �U�I�F
�S�F�T�F�S�W�B�U�J�P�O �Q�S�J�D�F�T �G�P�S �U�I�F �M�B�O�E �Q�B�S�D�F�M�T�� �&�W�F�O �U�I�P�V�H�I �U�I�J�T �W�B�S�J�B�C�M�F �S�F	:�F�D�U�T �S�F�T�F�S�W�B�U�J�P�O �Q�S�J�D�F�T �J�O �T�P�N�F �X�B�Z�
 �B
�T�J�N�Q�M�F �S�F�H�S�F�T�T�J�P�O �T�I�P�X�T �U�I�B�U �J�U�T �F�Y�Q�M�B�O�B�U�P�S�Z �Q�P�X�F�S �P�O �U�I�F �B�D�U�V�B�M �Q�S�J�D�F �J�T �M�P�X �	
­�� �� ���������
�� �)�P�X�F�W�F�S�
 �F�W�F�O
�X�I�F�O �B�M�M �P�G �U�I�F �S�F�H�S�F�T�T�P�S�T �B�S�F �J�O�D�M�V�E�F�E �J�O �P�V�S �N�P�T�U �Q�S�F�G�F�S�S�F�E �T�Q�F�D�J	9�D�B�U�J�P�O�
 �J�O�D�M�V�E�J�O�H �U�I�F �H�S�J�E���Z�F�B�S 	9�Y�F�E
�F	8�F�D�U�T�
 �U�I�J�T �W�B�S�J�B�C�M�F �S�F�N�B�J�O�T �T�J�H�O�J	9�D�B�O�U�
 �T�V�H�H�F�T�U�J�O�H �U�I�B�U �J�U �N�B�Z �I�B�W�F �D�B�Q�U�V�S�F�E �D�F�S�U�B�J�O �S�F�M�F�W�B�O�U �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T
�P�G �U�I�F �M�B�O�E �Q�B�S�D�F�M�T �U�I�B�U �B�S�F �P�C�T�F�S�W�B�C�M�F �U�P �U�I�F �C�V�S�F�B�V�D�S�B�U�T �C�V�U �O�P�U �E�J�S�F�D�U�M�Z �U�P �V�T�
 �F�W�F�O �D�P�O�E�J�U�J�P�O�F�E �P�O �B�M�M �P�G �U�I�F
�P�U�I�F�S �D�P�O�U�S�P�M�T�� �5�I�V�T�
 �J�U �J�T �B �V�T�F�G�V�M �D�P�O�U�S�P�M �U�P �C�F �J�O�D�M�V�E�F�E��
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 �	���


�%
Æ
º
Ç
½
¹
º
Â
È
½
¶
À �����������-�-�- �����������-�-�- �����������-�-�- �����������-�-�- �����������-�-�-

�	�����������
 �	�����������
 �	�����������
 �	�����������
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�%�J�T�U�B�O�D�F �(���������-�-�- �(���������� �(����������

�	�����������
 �	�����������
 �	���������

�0�U�I�F�S �D�P�O�U�S�P�M�T 3 3 3
�1�S�F�G�F�D�U�V�S�F 	9�Y�F�E �F	8�F�D�U�T 3 3
�:�F�B�S 	9�Y�F�E �F	8�F�D�U�T 3 3 3
�(�S�J�E 	9�Y�F�E �F	8�F�D�U�T 3
�:�F�B�S���H�S�J�E 	9�Y�F�E �F	8�F�D�U�T 3
�8�F�J�H�I�U�T 3 3 3 3 3

ª
·
Ç �������
������ �������
������ �������
������ �������
������ �������
������

­�� �������� �������� �������� �������� ��������

�/�P�U�F�T�� �5�I�J�T �U�B�C�M�F �S�F�Q�P�S�U�T �F�T�U�J�N�B�U�F�T �P�G �U�I�F �O�B�U�J�P�O�X�J�E�F �S�F�T�J�E�F�O�U�J�B�M �M�B�O�E �Q�S�J�D�F �Q�S�F�N�J�V�N �J�O �$�I�J�O�B�� �5�I�F
�E�F�Q�F�O�E�F�O�U �W�B�S�J�B�C�M�F �J�T �U�I�F �M�P�H�B�S�J�U�I�N �P�G �B�O�O�V�B�M�J�[�F�E �M�B�O�E �Q�S�J�D�F �B�U �U�I�F �Q�B�S�D�F�M �M�F�W�F�M��
Ÿ�S�F�T�J�E�F�O�U�J�B�M�J�T �B�O �J�O�E�J�D�B�U�P�S
�F�R�V�B�M �U�P �P�O�F �G�P�S �S�F�T�J�E�F�O�U�J�B�M �M�B�O�E �Q�B�S�D�F�M�T �B�O�E �[�F�S�P �P�U�I�F�S�X�J�T�F�� �%�J�T�U�B�O�D�F �N�F�B�T�V�S�F�T �D�B�Q�U�V�S�F �Q�S�P�Y�J�N�J�U�Z �U�P �D�J�U�Z
�D�F�O�U�F�S�T�� �"�M�M �S�F�H�S�F�T�T�J�P�O�T �B�S�F �X�F�J�H�I�U�F�E �C�Z �Q�B�S�D�F�M �B�S�F�B�� �5�I�F �H�S�J�E �T�J�[�F �J�T�� �L�N�— ���L�N�� �4�U�B�O�E�B�S�E �F�S�S�P�S�T �B�S�F
�S�F�Q�P�S�U�F�E �J�O �Q�B�S�F�O�U�I�F�T�F�T�� �4�U�B�U�J�T�U�J�D�B�M �T�J�H�O�J	9�D�B�O�D�F �J�T �E�F�O�P�U�F�E �C�Z�-
Ä �� ���������
�-�-
Ä �� ���������
 �B�O�E�-�-�-
Ä �� ����������

�� �B�O�E ���
 �U�I�F
­�� �B�S�F �T�V�C�T�U�B�O�U�J�B�M�M�Z �I�J�H�I�F�S �U�I�B�O �U�I�B�U �J�O �$�P�M�V�N�O ���
 �B�O�E �U�I�F �D�P�F	;�D�J�F�O�U �G�P�S �U�I�F

�E�J�T�U�B�O�D�F �G�S�P�N �U�I�F �D�J�U�Z �D�F�O�U�F�S �C�F�D�P�N�F�T �J�O�T�J�H�O�J	9�D�B�O�U�
 �J�O�E�J�D�B�U�J�O�H �U�I�B�U �U�I�F �H�S�J�E 	9�Y�F�E �F	8�F�D�U�T �F�Y��

�Q�M�B�J�O �D�P�O�T�J�E�F�S�B�C�M�Z �N�P�S�F �W�B�S�J�B�U�J�P�O �J�O �Q�S�J�D�F�T �U�I�B�O �U�I�F �E�J�T�U�B�O�D�F �G�S�P�N �U�I�F �D�J�U�Z �D�F�O�U�F�S�� �$�P�M�V�N�O

�� �J�T �P�V�S �N�P�T�U �Q�S�F�G�F�S�S�F�E �T�Q�F�D�J	9�D�B�U�J�P�O�
 �B�O�E �F�W�F�O �V�O�E�F�S �U�I�F�T�F �T�U�S�J�O�H�F�O�U �D�P�O�U�S�P�M�T�
 �U�I�F �S�F�T�J�E�F�O��

�U�J�B�M �E�V�N�N�Z �S�F�N�B�J�O�T �I�J�H�I�M�Z �T�J�H�O�J	9�D�B�O�U�� �5�I�F �F�T�U�J�N�B�U�F�E �D�P�F	;�D�J�F�O�U �P�O �U�I�F �S�F�T�J�E�F�O�U�J�B�M �E�V�N�N�Z

�J�N�Q�M�J�F�T �U�I�B�U�
 �P�O �B�W�F�S�B�H�F�
 �S�F�T�J�E�F�O�U�J�B�M �M�B�O�E �X�B�T �T�P�M�E �B�U �B �Q�S�F�N�J�V�N �P�G�F�Y�Q�	�����������
 �^ ���������U�J�N�F�T

�U�I�F �Q�S�J�D�F �P�G �J�O�E�V�T�U�S�J�B�M �M�B�O�E �P�W�F�S �U�I�F ���������Ù�������� �Q�F�S�J�P�E����

������ �3�F�T�J�E�F�O�U�J�B�M �1�S�F�N�J�V�N�T �J�O �%�J�†�F�S�F�O�U �&�D�P�O�P�N�J�F�T

�/�F�Y�U�
 �X�F �D�P�O�E�V�D�U �B �D�S�P�T�T���F�D�P�O�P�N�Z �D�P�N�Q�B�S�J�T�P�O �C�Z �B�Q�Q�M�Z�J�O�H �U�I�F �T�B�N�F �S�F�H�S�F�T�T�J�P�O �E�F�T�J�H�O �B�T

�J�O �	���
 �	�P�S �$�P�M�V�N�O �� �P�G �5�B�C�M�F���
 �U�P �U�I�F �M�B�O�E �Q�S�J�D�F �E�B�U�B �P�G �U�I�F �6�4 �B�O�E �5�B�J�X�B�O�� �"�T �C�F�G�P�S�F�
 �X�F

�L�F�F�Q �P�O�M�Z �S�F�T�J�E�F�O�U�J�B�M �B�O�E �J�O�E�V�T�U�S�J�B�M �M�B�O�E �V�T�F�T �B�O�E �E�S�P�Q �D�P�N�N�F�S�D�J�B�M �B�O�E �P�U�I�F�S �U�Z�Q�F�T �P�G �V�T�F�T�


�B�O�E�� �L�N�— ���L�N �H�S�J�E �T�J�[�F �J�T �B�E�P�Q�U�F�E �G�P�S �U�I�F �C�B�T�F�M�J�O�F��

�5�I�F �6�4 �E�B�U�B�T�F�U �J�O�D�M�V�E�F�T �B�Q�Q�S�P�Y�J�N�B�U�F�M�Z ������ �N�J�M�M�J�P�O �Q�B�S�D�F�M���M�F�W�F�M �H�P�W�F�S�O�N�F�O�U���B�T�T�F�T�T�F�E

���"�T �B �S�P�C�V�T�U�O�F�T�T �D�I�F�D�L�
 �"�Q�Q�F�O�E�J�Y �5�B�C�M�F�� �S�F�Q�P�S�U�T �U�I�F �S�F�T�V�M�U�T �X�I�F�O �U�I�F �B�O�O�V�B�M�J�[�F�E �Q�S�J�D�F �J�T �D�B�M�D�V�M�B�U�F�E �V�T�J�O�H
�B ���� �J�O�U�F�S�F�T�U �S�B�U�F �J�O�T�U�F�B�E �P�G �U�I�F ���� �V�T�F�E �J�O �U�I�F �C�B�T�F�M�J�O�F�� �6�O�E�F�S �U�I�J�T �T�Q�F�D�J	9�D�B�U�J�P�O�
 �U�I�F �F�T�U�J�N�B�U�F�E �S�F�T�J�E�F�O�U�J�B�M
�M�B�O�E �Q�S�F�N�J�V�N �J�T�F�Y�Q�	�����������
 �^ ���������
 �J�O�E�J�D�B�U�J�O�H �U�I�B�U �U�I�F �D�I�P�J�D�F �P�G �J�O�U�F�S�F�T�U �S�B�U�F �J�O �U�I�F �B�O�O�V�B�M�J�[�B�U�J�P�O �I�B�T �P�O�M�Z �B
�N�B�S�H�J�O�B�M �F	8�F�D�U �P�O �U�I�F �F�T�U�J�N�B�U�F�E �S�F�T�J�E�F�O�U�J�B�M �Q�S�F�N�J�V�N��
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�.�B�J�O�M�B�O�E �$�I�J�O�B �6���4�� �5�B�J�X�B�O
�%�S�F�T�J�E�F�O�U�J�B�M �����������-�-�- �����������-�-�- �����������-�-�-

�	�����������
 �	�����������
 �	�����������

�$�P�O�U�S�P�M�T 3 3 3
�(�S�J�E 	9�Y�F�E �F	8�F�D�U�T 3
�(�S�J�E���Z�F�B�S 	9�Y�F�E �F	8�F�D�U�T3 3
�8�F�J�H�I�U�T 3 3 3

�0�C�T�� �������
������ ���
�������
������ �������
������

­�� �������� �������� ��������

�/�P�U�F�T�� �5�I�F �E�F�Q�F�O�E�F�O�U �W�B�S�J�B�C�M�F �J�T �U�I�F �M�P�H�B�S�J�U�I�N �P�G �B�O�O�V�B�M�J�[�F�E �M�B�O�E �Q�S�J�D�F �B�U �U�I�F �Q�B�S�D�F�M �M�F�W�F�M��
Ÿ�S�F�T�J�E�F�O�U�J�B�M�J�T
�B�O �J�O�E�J�D�B�U�P�S �F�R�V�B�M �U�P �P�O�F �G�P�S �S�F�T�J�E�F�O�U�J�B�M �M�B�O�E �Q�B�S�D�F�M�T �B�O�E �[�F�S�P �P�U�I�F�S�X�J�T�F�� �"�M�M �S�F�H�S�F�T�T�J�P�O�T �B�S�F �X�F�J�H�I�U�F�E
�C�Z �Q�B�S�D�F�M �B�S�F�B�� �5�I�F �H�S�J�E �T�J�[�F �J�T�� �L�N�— ���L�N�� �4�U�B�O�E�B�S�E �F�S�S�P�S�T �B�S�F �S�F�Q�P�S�U�F�E �J�O �Q�B�S�F�O�U�I�F�T�F�T�� �4�U�B�U�J�T�U�J�D�B�M
�T�J�H�O�J	9�D�B�O�D�F �J�T �E�F�O�P�U�F�E �C�Z�-
Ä �� ���������
�-�-
Ä �� ���������
 �B�O�E�-�-�-
Ä �� ���������� �&�T�U�J�N�B�U�F�E �S�F�T�J�E�F�O�U�J�B�M �Q�S�F�N�J�V�N�T �B�S�F
�F�Y�Q�	�����������
 �^ ���������G�P�S �N�B�J�O�M�B�O�E �$�I�J�O�B�
�F�Y�Q�	�����������
 �^ ���������G�P�S �U�I�F �6�O�J�U�F�E �4�U�B�U�F�T�
 �B�O�E�F�Y�Q�	�����������
 �^ ���������G�P�S
�5�B�J�X�B�O��

�W�B�M�V�F�T �G�S�P�N �������� �B�D�S�P�T�T 	9�W�F �D�P�V�O�U�J�F�T�Ú�.�B�S�J�D�P�Q�B�
 �-�P�T �"�O�H�F�M�F�T�
 �.�J�B�N�J���%�B�E�F�
 �%�B�M�M�B�T�
 �B�O�E

�)�B�S�S�J�T�Ú�U�I�B�U �B�D�D�P�V�O�U �G�P�S �U�I�F �C�V�M�L �P�G �U�I�F �G�P�M�M�P�X�J�O�H �N�F�U�S�P�Q�P�M�J�U�B�O �B�S�F�B�T�� �1�I�P�F�O�J�Y�
 �-�P�T �"�O�H�F��

�M�F�T�
 �.�J�B�N�J�
 �%�B�M�M�B�T�
 �B�O�E �)�P�V�T�U�P�O�
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