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Abstract

Using confidential offer-level data from the US housing market, this paper analyzes the
impact of various listing and counteroffer pricing strategies on the housing bilateral
bargaining process. We observe that sellers tend to cluster their listing prices around
“charm” numbers (e.g. 349,999) while buyers’ counteroffers mainly cluster around
round numbers (i.e., 350,000). Through the repeated sales approach, we explore the
benefits and costs of these pricing strategies. Compared to listings with precise prices,
listings with special prices (i.e., either round prices or charm prices) tend to sell faster
but at lower prices than those with more precise prices. Although this indicates “cheap
talk” signaling benefits, charm prices systematically dominate round prices. Charm
listing prices typically lead to a higher likelihood of sale, achieving higher sales prices,
and quicker transactions compared to round listing prices. With respect to the effects of
buyer counteroffer pricing strategies, our analysis reveals that round counteroffer prices
frequently result in lower sales prices and faster deals, albeit at an increased risk of
negotiation breakdown. Furthermore, we identify a “mimicry effect”: buyers mirroring
the precision level of sellers’ charm or precise listing prices significantly lower the risk of
impasse, even though it may lead to higher sales prices and longer negotiation periods.
Overall, our findings offer novel insights into the strategic effectiveness of different
pricing formats in the housing market bargaining process.
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Bilateral bargaining plays a crucial role in allocating resources and responsibilities in eco-

nomics (Backus et al., 2020). Among factors influencing bilateral bargaining outcomes,

empirical researchers have increasingly recognized the importance of various pricing format

strategies (i.e., $399,999 vs $400,000 vs $401,123) across multiple contexts, such as eBay

transactions and fashion jewelry sales (Backus et al., 2019; Petrowsky et al., 2023; Mason

et al., 2013). However, the effects of these strategies at different stages of the bargaining

process in the housing market still remain underexplored due to data limitations (Cardella

and Seiler, 2016). Given the high-stakes nature of housing transactions and their substantial

impact on the household’s balance sheet (Davis and Van Nieuwerburgh, 2015), investigating

the effects of pricing format strategies in this market is extremely important. To address

this gap, this paper utilizes confidential offer-level data from the US housing market along-

side comprehensive nationwide transaction data to reveal novel patterns of pricing format

strategies employed by home buyers and home sellers. Importantly, it then examines the

impact of these pricing format strategies on outcomes in the bargaining process within the

US housing market.

Our analysis relies on two primary datasets. The first dataset provides novel data from

Redfin, one of the largest online residential real estate brokerages in the US. Compared to

standard datasets, one unique advantage of Redfin data is to offer detailed records of home

buyers’ actions at the offer level, including counteroffers made by buyers before a sale and

the total number of bidders. This rich dataset allows us to observe the history of offers made

by home buyers represented by Redfin and the interaction between home buyers and home

sellers across 44 states in the US from 2012–2022. Our second dataset is the

multiple listing service (MLS) data, which provides comprehensive information on the seller

side across all US states. By combining these two datasets, we are able to track the detailed

bargaining process between buyers and sellers when a property is listed in the US housing

market.
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We first present several novel patterns in the use of special price formats. Our analysis

includes the seller’s listing price, the buyer’s counteroffer price, and the final sales price,

encompassing all the primary prices in housing transactions. By examining the distribution

of these prices and their rightmost digits, we observe that prices used in housing transactions

are not smoothly distributed. Rather, there is bunching around certain “special numbers.”

This suggests a common practice of employing special price formats in bargaining. Impor-

tantly, these formats cannot be identified by only tallying ending zeroes. Most listing prices

bunch just below exact round numbers (what are called “charm numbers”, such as 345,900,

or “special 9k numbers”, such as 349,000). However, most buyer counteroffer prices and

final sales prices occur at round numbers, such as multiples of $5k. Bunching intensity

also differs – the initial listing price set by sellers exhibits higher density mass at bunching

points, whereas the final sales price shows lower density, indicating reductions in bunching

intensity over the course of bargaining.

Next, we study the impact of varying seller listing price formats in the bargaining process.

We explore the effects of using different special listing prices on outcomes.

We utilize a repeat-sales model enriched with a comprehensive set of fixed effects and flexibly

controlled initial listing price, to study the costs and benefits of using special prices. Our

first set of results concerns charm prices (prices at most $100 below a rounding level). Charm

prices occurred in more than 20 million listings in the period 2000-2022, which is 32% of

all listing price observations in the MLS data. Using our repeat-sales model, we find that

houses listed at charm listing prices experience faster sales compared to listings with precise

prices. For instance, listings with charm listing prices around the same rounding level lead

to a reduction in market time, shortening the period by approximately 2.57 days, or 4.09%,

compared to the average for listings with precise prices. The trade-off for this shorter time on

the market is selling for a lower price. Indeed, houses listed at charm prices around multiples
1We use the term “special price” to denote prices that are either round numbers (multiples of $5k or

above), charm numbers (at most $100 below a round price), or special 9k numbers (ending with “9000”).
An exact definition and the explanation for the choice of “special prices” are provided in Section 2.
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of $100K result in a decrease in the final sales price by 0.11% respectively, compared to listings

with precise prices.

What about houses listed at round prices? We find again that listings with round prices

generally experience faster sales with a shorter time on the market than precise listing prices.

However, there is an important difference in performance compared to charm listing prices.

Charm prices systematically outperform round prices on many metrics. Charm listing prices

generally result in a higher likelihood of final sales, higher sales prices, and shorter time on

the market. Taking special prices around $50K as an example, compared with listings with

round prices, charm listing prices at the same rounding level increase the likelihood of final

sales by 3.14 percentage points, increase the final sales price by 2.8%, and reduce the time

on the market by 0.75 days. This may explain why charm listing prices are so widely used

in the housing market. This result is novel in the literature and suggests that charm prices

seem to perform a “cheap talk” signaling role in the real estate market, which is present in

the eBay setting in (Backus et al., 2019). However, unlike in (Backus et al., 2019), round

listing prices are a dominated cheap-talk signaling strategy, and therefore their presence and

prevalence raise a puzzle.

We attempt to resolve this puzzle in two steps. We follow the literature (Han and Strange,

2014; Leib et al., 2021) and break down the sample by whether the sales price is above

the initial listing price (bidding wars) or if the sales price is below the initial listing price

(negotiations). We find that round-priced listings only outperform charm-priced listings

in terms of the final sales price in the bidding war scenario. This result is aligned with

Leib et al. (2021)’s finding that round prices lead to better sales prices in bidding wars,

in the Netherlands housing market. We contribute by noting the importance of measuring

special prices not by the number of ending zeroes, since charm prices may have few or no

ending zeroes but display systematically different patterns compared to other precise prices.

In fact, charm prices outperform precise prices by giving higher sales prices during bidding
2The literature has also called these splits seller’s market and buyer’s market respectively.
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wars despite having the same number of ending zeroes, suggesting that the mechanism of a

finer-grained pricing scale discussed in Leib et al. (2021) may not be driving the observed

behavior.

Second, we leverage our unique data on buyer-side counteroffers to shed light on this

puzzle. We examine the effects of listing price formats on outcomes. Our

findings indicate that round listing prices tend to elicit a more aggressive bargaining approach

from buyers. Consistent with the “weaker anchor” hypothesis, round listing prices often lead

to both larger upward adjustments and larger downward adjustments in buyer counteroffers

compared to charm or precise listing prices. When considering upward adjustments, listing

prices with round figures at multiples of $100K typically result in an upward adjustment of

approximately $8,277, or 22.65% increase compared to the average upward adjustment asso-

ciated with precisely priced listings. Similarly, in scenarios involving downward adjustments,

round listing prices at multiples of $100K on average lead to a downward adjustment of ap-

proximately $8,411, equivalent to a 30.16% decrease compared to the typical adjustments

associated with precise listing prices. This effect does not hold for the charm prices at the

same rounding level, and even if it holds, it has a much smaller magnitude. Such patterns

imply that while the weak anchor of round listing prices can lead to price swings in either

direction, the greater positive adjustments allow the possibility of some sellers

choosing round prices in the hope of benefiting from a bidding war.

Importantly, we can rule out the role of search interfaces on popular housing websites.

The concern may be that price ranges are selected on the websites in round number buckets

of 50k (such as 250k - 400k) that may bias the set of houses visible to home buyers and

lead to certain price heuristics doing better. There are a couple of reasons why this is

highly unlikely. First of all, we observe the same results for rounding levels of 10k and 5k,

while website search ranges are at the 50k level (see Figure B1). Second, round prices are

included in the lower end of the search range, while corresponding charm prices are dropped.

Therefore, one may think that round prices benefit because they are the cheapest house in
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the selected range, and will be viewed by buyers with a higher willingness to pay. However,

we find the opposite result — on average round prices perform worse than charm prices.

Note that there are no such concerns for the upper end of the search range since both round

prices and charm prices are included in search results.

Finally, in another set of novel results, we explore how different pricing formats for

buyer counteroffers affect the bargaining process. We find that round counteroffers have two

main benefits: buyers often secure lower purchase prices, and transactions are completed

more quickly. These benefits help to explain why buyers’ counteroffers tend to cluster at

round numbers. However, there is also a downside to this strategy. We find that using

round numbers in counteroffers generally decreases the likelihood of transaction success for

buyers. Conversely, charm counteroffers generally yield opposite effects. Specifically, charm

counteroffers often increase the chance of a transaction’s success for buyers but result in

higher purchase prices and slower transactions. The latter effects, however, are mainly

driven by charm counteroffers that have a minimal difference from the listing price.

Besides exploring the effects of counteroffer price formats per se, we investigate the

impact of buyers mirroring sellers’ pricing formats on transaction outcomes (i.e., mimicry

effect). This inquiry sheds light on whether adopting the same pricing strategy as the seller

influences the success and efficiency of transactions. Our findings reveal that when buyers

imitate charm or precise pricing strategies used by sellers, they experience a higher rate of

transaction success. However, this mimicry comes with certain trade-offs, including higher

purchase prices and longer duration to close deals, compared to adopting counteroffers that

do not follow the seller’s pricing format. This pattern is robust even after we filter out offers

that involve only trivial adjustments to the listing price.

This paper contributes to several strands of literature. First of all, it adds to the literature

on the effects of pricing formats in the housing market. Due to data limitations, previous

research has primarily focused on analyzing the rounding-off patterns of home sellers’ initial

listing price formats (Pope et al., 2015) and their impact on final sales prices from regional
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housing markets (Allen and Dare, 2004b,a; Palmon et al., 2004; Thomas et al., 2010; Beracha

and Seiler, 2014). Our paper advances this literature in the following ways. First, instead

of relying on local housing market data, this paper analyzes nationwide housing transaction

data spanning the most recent decade. This approach enables the investigation of rich

heterogeneous effects and helps reconcile inconsistent findings in the literature resulting

from small sample sizes. Our results for charm prices having advantages of faster sales at

a lower price is novel, to the best of our knowledge. In addition, in accordance with the

experimental findings in Leib et al. (2021), our study validates the presence of “anchoring

effects” stemming from sellers’ round listing prices using large-scale transaction data. Second,

by examining detailed real-world bilateral bargaining data in housing transactions, this paper

sheds light on the effects of these pricing formats on both buyers’ counteroffer behaviors and

sellers’ revised listing behaviors. By extending our analysis beyond the traditional focus

on final sales outcomes, we offer a more detailed and nuanced understanding of the effects

associated with these pricing strategies during the bargaining process. Third, we go beyond

analyzing initial listing prices by providing the first large-scale empirical evidence on the

clustering patterns of buyers’ counteroffer price formats and their effects on the bargaining

process, utilizing novel Redfin data. Consistent with Petrowsky et al. (2023), we show that

“mimicry effects” also exist in the bargaining process of the housing market. Additionally,

we document novel empirical evidence on the pros and cons of adopting counteroffers with

special prices.

In a paper that is related to ours, Repetto and Solís (2020) analyze house sales in Sweden.

They find that houses with list prices rounded at the 1 million SEK and 100,000 SEK level

sell for a lower price compared to those below it. They, therefore, find that round prices

perform poorly compared to other prices. There are a few important differences between

their paper and ours. First, they do not consider charm prices. When choosing just-below

prices they choose a bandwidth of 500,000 SEK below the 1 mn SEK rounding level, going

down to 5,000 SEK in their robustness, a bandwidth of 0.5%. However, for the 100,000 SEK
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rounding levels, they take a bandwidth of 50,000 SEK with no reported robustness, a 50%

bandwidth. In contrast, we look at charm prices at a bandwidth of 100 USD below the round

price at every level (a bandwidth of 0.01% for a 1 mn USD house). We further document

why it is important to make this distinction, offering plausible cheap talk benefits of charm

prices. Second, Repetto and Solís (2020) do not find similar results for lower rounding

levels such as the 10,000 SEK level as they do at higher SEK levels, even though they do

observe significant bunching at these levels. Our results, which split rounding patterns in a

different manner, are observed at both higher and lower housing values. Last, as the authors

themselves note, the public ascending price auction in Sweden is a very different institutional

setting compared to the US set-up. In the former, the listing price is the starting value of

auctions. In the latter, the listing price can play different roles.

Second, this paper also contributes to the empirical literature on negotiation and se-

quential bargaining. Backus et al. (2020) note that previous studies mainly examine various

aspects of bargaining in theory or in laboratory experiments. Only a few empirical studies

examine people’s detailed bargaining behaviors in large-scale real-world negotiations, such

as eBay transactions (Backus et al., 2020; Petrowsky et al., 2023) and merger and acquisition

(M&A) negotiations (Liu et al., 2023). This paper complements the nascent literature by

examining the effects of different listing and counteroffer pricing formats on people’s bilat-

eral bargaining behaviors and outcomes in another high-stake real-world setting (i.e., the US

housing market). The bulk of the studies in house search and bargaining have primarily

concentrated on variables such as sales duration (Haurin, 1988; Genesove and Han, 2012),

volume (Novy-Marx, 2009; Glaeser and Nathanson, 2015; Ngai and Tenreyro, 2014), financ-
3Papers argue that the listing price serves as a strategic instrument balancing the trade-off between sales

price and duration, as in Yavas and Yang (1995), as an instrument to direct search, as in Chen and Rosenthal
(1996a) and Chen and Rosenthal (1996b), as a signal of seller motivation, like in Albrecht et al. (2016), or
as a partial commitment device, as in Han and Strange (2016).

4Beracha and Seiler (2014) also examines the bargaining process in the US housing market. However,
there are several key distinctions between Beracha and Seiler (2014) and our paper. Firstly, while they only
analyze the effects of initial listing prices, our paper also investigates the effects of buyers’ counteroffer pricing
formats. Secondly, Beracha and Seiler (2014) conducts a lab experiment with undergraduate students and
primarily focuses on relatively inexpensive houses with market values around $200,000, whereas our analysis
is based on real-world large-scale offer-level data covering both relatively inexpensive and expensive houses.
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ing (Genesove and Mayer, 1997), and their relationship with the final sales price. However,

as noted by (Merlo and Ortalo-Magné, 2004), due to data limitations, few empirical studies

have been able to investigate the individual behavioral patterns of the bargaining process in

the housing market that takes place between the seller and the buyer. By observing the the

entire path of revised listing prices and counteroffer prices, our paper provides novel insights

into this important bargaining process.

Lastly, this paper is also closely related to the literature on “rounding-off” behaviors.

Economists have long realized the existence of rounding-off behaviors and heuristics in var-

ious markets where people tend to use round numbers. Some papers such as Meng (2023)

and Wiltermuth et al. (2022) have studied the reference dependence effect of previous sales

price on subsequent valuations of houses using repeat sales data. Complementing this litera-

ture, our paper systematically documents the presence of rounding-off behavior at the initial

listing price, buyer offer price, and final sales price level. Since our rich data allows us to

provide a taxonomy of different rounding-off levels chosen in the market, we are able to find

the effects of these rounding-off behaviors on a rich set of housing transaction outcomes.

This paper is organized as follows. Section 2 introduces the institutional background

and describes the data. Section 3 establishes a set of novel facts about the prevalent usage

of special pricing formats in both home buyers’ counteroffer prices and home sellers’ listing

prices. Section 4 analyzes the impact of various seller listing pricing formats. Section 5

analyzes the impact of various buyer counteroffer pricing formats. Section 6 concludes.
5These markets include the used car market (Lacetera et al., 2012), crowdfunding market (Lin and

Pursiainen, 2021), retail market (Schindler and Kirby, 1997), stock market (Bhattacharya et al., 2012),
future market (Kuo et al., 2015), etc. Potential explanations for using round numbers include individual
cognitive limitation (Rosch, 1975; Lacetera et al., 2012; Kuo et al., 2015; Lin and Pursiainen, 2021; D’Acunto
et al., 2019), cognitive shortcut, overcutting (Bhattacharya et al., 2012), lack of information (Herrmann and
Thomas, 2005; Ormerod et al., 2007; Whynes et al., 2007; Kleven and Waseem, 2013), etc.
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In the housing market bargaining process, sellers often engage with multiple potential buyers,

with the term referring to individuals interested in purchasing the property, regardless

of the outcome. This interaction can be illustrated by a few examples of real transactions

from Redfin, as depicted in Appendix Figure B2. Initially, the seller puts up her property

for sale, thereby broadcasting the house listing to several potential buyers searching for a

property that meets their preferences. Potential buyers can send their offers to the seller

via a buyer agency such as Redfin. The seller may then choose to accept the offer or revise

the price based on new information or market interest. Eventually, the seller may take the

property off-market on a recorded off-market date and proceed with private negotiations

with one or more buyers.

We define an as the combination of the property listing process and the sequence

of all offers from potential buyers of the property. Each event can involve multiple rounds

of bargaining, starting with the initial listing of the property and concluding with the final

sales or a failure to sell. A failure to sell can result from unsuccessful negotiations between

the buyer and seller, or from the absence of an offer from potential buyers. An within

an event is defined as either a listing initialization/revision made by the seller, or an offer

proposed by a potential buyer.

In each listing event, distinct price concepts are defined for clarity. The term

refers to the price at which the property is initially listed on the market. When

a potential buyer submits an offer, the price proposed is termed the buyer’s

. The is the prevailing listing price at the time the buyer makes

their counteroffers. Finally, the denotes the amount at which the transaction

is ultimately completed.
6Appendix C.1 gives a detailed explanation through example transactions.
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This paper utilizes data from two sources: event-level data from the Multiple Listing

Service (MLS), and action-level data from Redfin. The event-level data allows us to con-

centrate on the outcomes of each listing event, while the action-level data provides detailed

insights into the bargaining process. Therefore, integrating these two types of data provides

a comprehensive understanding of the bargaining process in the housing market.

Our study utilizes event-level data sources from the Multiple Listing Services (MLS), a real

estate database managed by local real estate boards and leveraged by real estate agents to

advertise properties for sale. The MLS system is commonly adopted throughout the United

States, serving as a primary listing and marketing platform for residential and commercial

properties. Each local MLS is specific to a geographic region and administered by a board of

real estate brokers and agents who pay to access the database. The MLS database is routinely

updated in real-time, providing agents and brokers with the latest information on available

properties. The MLS presents a diverse array of listing information, including location,

prices, listing dates, agent information, and housing characteristics. Furthermore, the MLS

serves as a centralized platform for agents to collaborate, sharing information regarding

properties, and clients, and coordinating showings and negotiations. Given the widespread

adoption of MLS, it is a comprehensive source of data on the U.S. housing market.

There are multiple benefits of using MLS data. First, MLS data provides almost complete

coverage of housing transactions in the United States. As a result, we use MLS data whenever

feasible to perform event-level analyses. Second, our MLS data spans from 2000 to 2022,

covering both periods of economic expansion and contraction. This allows us to examine

heterogeneity effects in both hot and cold market conditions. The extended time frame of

the MLS data provides a unique perspective on market dynamics.

To ensure the relevance and quality of our study, we have implemented a set of standard

filters on the property listings. First, we drop observations that are rental listings. Second,
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we restrict our analysis to single-family homes, multi-family homes (2-4 units), condos,

coops, and townhouses. Third, we exclude foreclosures and short sales from our sample,

as they may have different market dynamics than regular sales. Fourth, since our research

primarily centers around housing prices, we have only retained observations with the non-

missing initial listing prices. Fifth, we remove observations before the calendar year 2000 or

after the calendar year 2022. We choose sample 2000 because of the sample quality. Finally,

we remove listings that are still active or under pending status. Based on our selected sample,

we further clean the data to remove outliers and fix anomalies, as described in Appendix

C.2. After applying the selection and cleaning, our final dataset comprises 36,931,059 unique

properties and 76,981,953 events across 50 states and Washington D.C. in the U.S. for the

period between 2000 and 2022. Appendix Figure B5 illustrates the geographic distribution

of transactions in our final dataset at the county level. The majority of events in our sample

are concentrated on the West and East Coasts, as well as in important population centers.

To complement the event-level data with information on buyer-seller interactions, we use

confidential offer-level housing market data from Redfin. Redfin is a ‘full-service’ brokerage

that combines the traditional brokerage system of providing in-person agents with a sophis-

ticated online interface. It generates revenue by assisting users in buying or selling homes

through its platform and hiring agents to aid with the process. It was one of the first online

real estate brokerages to employ map-based search in 2004, before the introduction of Google

Maps. Since going public in 2017, it has become one of the major real estate web portals in

the United States. Redfin hires agents for both the buyer and seller sides.

The typical procedure for a buyer to make an offer through Redfin is as follows. If a

Redfin customer is interested in buying a house, Redfin provides an agent to the buyer at

no expense. This is the typical market structure where the buyer agent is often a sub-agent
7Multi-family homes (2-4 units) include Duplex, Triplex, Fourplex.
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of the seller agent. Redfin suggests buyers apply for a pre-approval of a mortgage first.

Once the lender approves, the buyer is encouraged to book home tours. The tour can be

in-person or through video chat. Then the buyer can reach out to an agent to start an offer.

The buyer can adjust their existing offer directly, or, if the offer is rejected, the buyer may

submit a second offer to the same property. Appendix Figure B6 depicts the panel seen

by a prospective buyer when starting an offer on Redfin. The buyer does not pay agent

commissions, and the seller pays the agent commissions for both sides.

We use Redfin data in our study to examine the bargaining process in the housing

market. However, it should be noted that our data only captures a portion of this process.

Specifically, our data is buy-side, meaning that we are only able to observe events that

involve at least one Redfin-represented buyer. Within these events, we can observe every

price initialization/revision made by the seller on the MLS, as well as the offer price(s)

submitted by Redfin on behalf of the buyer(s). Nonetheless, offers submitted by other buyer

agencies are not observable. Despite this limitation, Redfin agents record the number of

offers submitted by other potential buyers. Furthermore, while we cannot observe private

negotiations, we can ascertain whether the buyer represented by Redfin is successful in

purchasing the property or not. In the case of rejection, we can see the recorded reason for

rejection. Even if the offer is rejected, Redfin records sales price data. We have sales price

data for approximately 90.9% of all property listings in the Redfin dataset.

Our Redfin data spans 45 states from January 1, 2012, to December 31, 2022. We conduct

a similar data cleaning process as we do for MLS, which is described in detail in Appendix

C.3. The dataset encompasses 773,508 buyer/seller actions, 314,829 buyer offers, 296,640
8There is extensive literature on the role of agents and the MLS in the U.S. housing market. See Han

and Strange (2015), Benjamin et al. (2007), Miceli et al. (2007), Zietz and Sirmans (2011) for more details.
A related paper that looks at the role of mediation in bargaining outcomes in the used-car market is Larsen
et al. (2020). We do not focus on this aspect of the market in this paper, but we control for buyer agent
fixed effects throughout our analysis.

9The seller pays the listing and buyer agents’ commissions. Redfin charges 1.5% of the sales price as the
listing commission. This listing commission can be as low as 1% if the seller continues buying her next home
with Redfin within 365 days of selling her property. Meanwhile, the buyer pays for the closing costs of this
transaction, which covers expenses like taxes, lender fees, and title insurance. See Appendix D for more
details about the fee structure.
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bargaining events, and 293,793 unique properties listed on Redfin. As depicted in Appendix

Figure B7 at the counteroffer level, our dataset covers a wide area of major cities, with

a notable emphasis on the West Coast, where Redfin was initially founded and expanded.

Our sample also includes significant population centers like Texas and Florida. However,

our analysis excludes New York due to the Real Estate Board of New York’s (REBNY)

aggregation of listing data, which precludes the collection of the requisite listing data.

Table 1 provides the summary statistics for the MLS dataset. The sample consists of

64,820,263 housing bargaining events in the U.S. from 2000 to 2022. On average, prop-

erties were initially listed at $334,824. The ensuing average sales price stands at $307,190,

which is 91.75% of the initial listing price. The average days-on-market (DOM) is 59.48.

We define a as a scenario where the sales price surpasses the initial listing price

by over $100. Conversely, a is characterized by a sales price that falls more than

$100 below the initial listing price. Within our MLS sample, bidding wars constitute 20%

of the listings, whereas negotiations account for approximately 64%. The remaining listings

are those with minimal price deviations. The dataset predominantly comprises single-family

homes and Condos, representing 94% of all listings. The typical property in the sample is

characterized by an average age of 36.09 years, with three bedrooms and two bathrooms,

encompassing an average living area of 1,946 square feet.

Table 2 provides summary statistics for the Redfin dataset. Panel A presents the sum-

mary statistics after collapsing the action-level data into the event level. The listing price

revision history from the Redfin data gives us a more detailed look at the listing price dy-

namics during the bargaining. The average initial listing price of a property is $555,149. We

can also observe the final listing price of the house before it was taken off the market. The
10We show the coverage at the counteroffer level as it is the main one used for Redfin analysis.
11This significantly high discount rate is partly due to the exclusion of failed listings, which are generally

listed at a higher price.
12A detailed rationale behind this definition is discussed subsequently.
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average final listing price is $548,631. This suggests that, on average, property sellers tend to

reduce their initial asking price by around $6,518 throughout the listing period. Of the total

bargaining events, 27% have the listing prices revised at some point by the sellers during the

listing duration. The average number of price revisions is 0.51, with more than half of the

events having no listing price revision. Note that the listing price in the Redfin sample is

much higher than that in the MLS sample primarily because the Redfin data mainly covers

large cities and comes from a period of housing market boom (post-2012). The average

sales price is $573,579, which is higher than the initial listing price. It is worth noting that

7.53% of the events in our sample have a missing sales price, which corresponds to the events

without a successful final sale. Looking at other variables in Panel A, we observe that the

average time a property spends on the market is 37.26 days, shorter than that in the MLS

data. We also observe a higher share of bidding wars compared to that in MLS data.

Panel B of Table 2 shows the summary statistics at the buyer counteroffer level. The total

number of buyer offers recorded in our dataset is 314,829. The average buyer counteroffer

price is $552,284, which is $1,011 higher than the average listing price at the time of making

the offer (“current listing price”). In particular, among all offers, 41% of the counteroffers

are upward adjustments over the listing price, while 39% of the counteroffers are downward

adjustments to the listing price. The remaining share corresponds to the offers that deviate

from the listing price by no more than $100. When a Redfin buyer makes an counteroffer

during a bargaining event, the buyer-side agent records the number of additional offers

made at the time, including offers made by buyers not represented by Redfin. 60% of all

counteroffers have at least one competing offer at the same time. On average, 3.71 additional

offers are competing with the offer made by Redfin. Redfin also documents the final status

of each offer submitted by Redfin-represented buyers, including whether the offer is closed

successfully and the reason why an offer fails. The top reason for rejection is “competing

offer”, accounting for 45% of all offers. The second most common reason is an “unsatisfactory

price” being submitted, which accounts for 10% of all offers.
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To address potential concerns regarding interactions among competing buyers, we con-

struct a counteroffer-level sample that excludes the presence of competing offers. As illus-

trated in Panel C of Table 2, the lack of competition leads to counteroffers without competing

offers having lower current listing prices, lower counteroffer prices, as well as greater down-

ward adjustments compared to Panel B.

We start by examining rounding-off behavior at the event level using the comprehensive

nationwide MLS data.

Our examination of the MLS data reveals persistent bunching around “special” prices.

One “natural” way to define the special prices is by looking at the number of

at the end of prices (Thomas et al., 2010; Leib et al., 2021). Appendix Figure B9 shows the

number of ending zeros for each initial listing price bin of $100,000, for prices in the range

$100,000 - $999,999. We see a significant fraction of listing prices in each range having 3

or more ending zeroes. As the initial listing price increases, the number of ending zeroes also

increases. In other words, people tend to use more rounded listing prices for more valuable

homes. This makes it important to control for the listing price in regressions when tracking

the effect of these rounding-off behavior.

However, there are several drawbacks to using the number of ending zeroes to characterize

the rounding-off behavior in the housing market. First, in a high-stakes market, having some

ending zeroes is common. For example, it would not be considered abnormal to have a house

listed at $432,000. We need to determine whether there are systematic patterns in the density

of price choices in the data, concerning “special price” formats. Second, ending zeroes cannot

correctly correctly classify the choice of special price formats. As we will show later with

our alternative definition of special prices, some prices with few ending zeros, such as charm
13We restrict the range from $100,00 to $999,999 because all prices have 6 digits within this range. There-

fore there are no mechanical effects of fewer/more digits in the price leading to fewer/more zeroes.
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prices (e.g. 449,900), are strategically used. However, those special prices are treated as

relatively precise prices using ending-zeros definition, and therefore largely ignored.

To address the drawbacks of using the number of ending zeroes, we carefully examine the

distribution of prices, of the initial listing price and the final sales price of properties in the

MLS sample, as shown in Figure 1. Each bar here represents a $1K price range. Panels

(a) and (c) plot the distribution of the initial listing price and final sales price in the price

range of $100K–$1M. Panels (b) and (d) are the zoomed-in versions of Panels (a) and (c),

restricted to the price range of $300K–$500K.

Based on Figure 1, it is evident that prices are not smoothly distributed. Instead, both

the initial listing prices and final sales prices tend to cluster around specific “special” values,

particularly around multiples of $50K. For example, Panel (b) shows that roughly 1.2% of the

initial listing prices cluster around $400K, whereas less than 0.1% of the observations cluster

around $402K to $404K. Similarly, there is significant bunching around other multiples of

$5K, and even more pronounced around multiples of $50K. A similar phenomenon can also

be observed in the final sales prices.

While clustering exists in the distributions of both initial listing prices and final sales

prices, an important difference between the two is that most of the bunching in final sales

prices occurs exactly round numbers. In contrast, initial listing prices bunch at num-

bers slightly below exactly round numbers (so-called “charm numbers”). This suggests that

during the bargaining process, there are mass shifts from charm prices to round prices.

To explain this difference, we further analyze the dynamics between the initial listing price

and the final sales price. Specifically, for a given level of initial listing price, we are interested

in the resulting final sales price. Figure B14 shows this connection between the initial listing

price and the final sales price through heatmaps. We first calculate the “discount” of each

observed listing, defined as the difference between the initial listing price and the final sales
14For robustness check, Figure B11 shows the same set of plots using Redfin data.
15In this paper, “K” is used to represent thousands and “M” is used to denote millions.
16In the appendix, Figures B12 and B13 show the zoomed-in plots over other price ranges.
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���+�i�B�Q�M �H�2�p�2�H �m�b�B�M�; �_�2�/�}�M �/���i���- ���H�b�Q �2�t�?�B�#�B�i�b �� �b�B�K�B�H���` �T���i�i�2�`�M ���b �i�?�2 �}�M���H �b���H�2�b �T�`�B�+�2�X
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xj p�- ���M�/

R~x (p) = 0 ; 8~x 2 X �r�B�i�?~x > x
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9a 2 (0; 100] �b�X�i�Xxj (p + a) �- ���M�/

C~x (p) = 0 ; 8~x 2 X �r�B�i�?~x > x
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8
>>>>>><

>>>>>>:

0 �B�7x = 5�E

1

8
>><

>>:

xj (p + 1�E) �- ���M�/

S~x (p) = 0 ; 8~x 2 X �r�B�i�?~x > x

9
>>=

>>;
�B�7x 2 Xn f 5�Eg
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�B�M�; �H�2�p�2�H �Q�7 �i�r�Q �b�B�K�B�H���` �?�Q�m�b�2�b �T�`�Q�/�m�+�2 ���M�v �2�z�2�+�i �Q�M �p���`�B�Q�m�b �?�Q�m�b�B�M�; �i�`���M�b���+�i�B�Q�M �Q�m�i�+�Q�K�2�b�X

�q�2 �`�m�M �Q�m�` ���M���H�v�b�B�b �Q�M �� �b���K�T�H�2 �Q�7 �`�2�T�2���i �b���H�2�b�- ���M�/ �+�`�m�+�B���H�H�v �+�Q�M�i�`�Q�H �7�Q�` �B�M�B�i�B���H �H�B�b�i�B�M�; �T�`�B�+�2�b

�b�Q �i�?���i �i�?�2 �+�Q�K�T���`�B�b�Q�M �r�B�H�H �#�2 �#�2�i�r�2�2�M �?�Q�K�2�b �r�B�i�? �i�?�2 �b���K�2 �7�m�M�/���K�2�M�i���H �p���H�m�2 �H�B�b�i�2�/ ���i

�k�y



�b�B�K�B�H���` �T�`�B�+�2�b �#�m�i �r�B�i�? �/�B�z�2�`�2�M�i �T�`�B�+�2 �b�i�`���i�2�;�B�2�b�- �b���v �`�Q�m�M�/ �p�2�`�b�m�b �+�?���`�K�X

�9 �1�z�2�+�i�b �Q�7 �G�B�b�i�B�M�; �S�`�B�+�B�M�; �6�Q�`�K���i �a�i�`���i�2�;�B�2�b

�9�X�R �1�z�2�+�i�b �Q�M �a�m�+�+�2�b�b �G�B�F�2�H�B�?�Q�Q�/�- �a���H�2�b �S�`�B�+�2�- ���M�/ �.�m�`���i�B�Q�M

�A�M �i�?�B�b �b�m�#�b�2�+�i�B�Q�M�- �r�2 �2�t���K�B�M�2 �?�Q�r �b�2�H�H�2�`�b�ö �m�b�2 �Q�7 �b�T�2�+�B���H �T�`�B�+�2 �7�Q�`�K���i�b ���z�2�+�i�b �Q�m�i�+�Q�K�2�b �Q�7

�B�M�i�2�`�2�b�i �B�M �i�?�2 �?�Q�m�b�B�M�; �#���`�;���B�M�B�M�; �T�`�Q�+�2�b�b�X �6�m�`�i�?�2�`�K�Q�`�2�- �r�2 �m�b�2 �Q�m�` �#�m�v�2�` �+�Q�m�M�i�2�`�Q�z�2�` �H�2�p�2�H

�/���i�� �7�`�Q�K �_�2�/�}�M �i�Q �m�M�/�2�`�b�i���M�/ �?�Q�r �#�m�v�2�`�b �`�2���+�i �i�Q �/�B�z�2�`�2�M�i �H�B�b�i�B�M�; �T�`�B�+�2 �7�Q�`�K���i�b �m�b�2�/ �#�v

�i�?�2 �b�2�H�H�2�`�b ���M�/ �b�?�2�/ �H�B�;�?�i �Q�M �m�M�/�2�`�H�v�B�M�; �K�2�+�?���M�B�b�K�b�X

�h�Q �b�i�m�/�v �i�?�2 �B�K�T�H�B�+���i�B�Q�M�b �7�Q�` �/�B�z�2�`�2�M�i �H�B�b�i�B�M�; �T�`�B�+�2 �7�Q�`�K���i�b �m�b�2�/ �#�v �b�2�H�H�2�`�b�- �r�2 �m�i�B�H�B�x�2 �i�?�2

�+�Q�K�T�`�2�?�2�M�b�B�p�2 �J�G�a �/���i���b�2�i �Q�7 �H�B�b�i�B�M�; �2�p�2�M�i�b �#�v �i�?�2 �b�2�H�H�2�`�b�X �q�2 �`�m�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �b�T�2�+�B�}�+���i�B�Q�M

���i �i�?�2 �2�p�2�M�i �H�2�p�2�H�,

Yi;t =
X

x2 X

[� xRx (pi;t ) +  xSx (pi;t ) + � xCx (pi;t )] + g(pi;t ) + X i;t 
 + � l ( i );t + � i + " i;t �U�R�V

�r�?�2�`�2Yi;t �B�b �i�?�2 �2�p�2�M�i�@�H�2�p�2�H �Q�m�i�+�Q�K�2 �Q�7 �T�`�Q�T�2�`�i�vi �B�M�B�i�B���H�H�v �H�B�b�i�2�/ ���i �i�B�K�2t�Xpi;t �B�b �i�?�2 �B�M�B�i�B���H

�H�B�b�i�B�M�; �T�`�B�+�2 �Q�7 �T�`�Q�T�2�`�i�vi �B�M�B�i�B���H�H�v �H�B�b�i�2�/ ���i �i�B�K�2t�X ���b �/�2�}�M�2�/ �B�M �a�2�+�i�B�Q�M�j�- �i�?�2 �p���`�B���#�H�2�b

Rx (pi;t )�-Sx (pi;t )�- ���M�/Cx (pi;t ) ���`�2 �#�B�M���`�v �p���`�B���#�H�2�b �B�M�/�B�+���i�B�M�; �r�?�2�i�?�2�` �i�?�2 �B�M�B�i�B���H �H�B�b�i�B�M�; �T�`�B�+�2

pi;t �B�b �� �`�Q�m�M�/�- �b�T�2�+�B���H �N�F�- �Q�` �+�?���`�K �M�m�K�#�2�`�- �`�2�b�T�2�+�i�B�p�2�H�v�- ���i �i�?�2 �`�Q�m�M�/�B�M�; �H�2�p�2�Hx�X� x �- x �-

���M�/� x �B�/�2�M�i�B�7�v �i�?�2 �/�B�z�2�`�2�M�+�2�b �B�M �Q�m�i�+�Q�K�2 �`�2�H���i�B�p�2 �i�Q �i�?�2 �T�`�2�+�B�b�2 �H�B�b�i�B�M�;�b�X �A�M �Q�m�` �/�2�b�+�`�B�T�i�B�p�2

�2�p�B�/�2�M�+�2�- �r�2 �}�M�/ �i�?���i �b�2�H�H�2�`�b ���`�2 �K�Q�`�2 �H�B�F�2�H�v �i�Q �`�Q�m�M�/ �Q�z ���i �?�B�;�?�2�` �H�B�b�i�B�M�; �T�`�B�+�2�b�X �q�2 �i�?�2�`�2�7�Q�`�2

�?���p�2 �i�Q ���+�+�Q�m�M�i �7�Q�` �i�?�2 �+�Q�`�`�2�H���i�B�Q�M �#�2�i�r�2�2�M �i�?�2 �B�M�B�i�B���H �H�B�b�i�B�M�; �T�`�B�+�2 ���M�/ �H�B�b�i�B�M�; �T�`�B�+�2 �T�`�2�+�B�b�B�Q�M

�7�Q�`�K���i�b�X �a�T�2�+�B�}�+���H�H�v�- �r�2 �m�b�2g(pi;t )�- �r�?�B�+�? �B�b �i�?�2 �`�2�b�i�`�B�+�i�2�/ �+�m�#�B�+ �b�T�H�B�M�2 �Q�7 �H�Q�; �B�M�B�i�B���H �H�B�b�i�B�M�;

�T�`�B�+�2�- �i�Q �T�`�Q�p�B�/�2 �� �K�Q�`�2 �`�Q�#�m�b�i ���M�/ �~�2�t�B�#�H�2 �+�Q�M�i�`�Q�H �Q�7 �i�?�B�b �+�Q�`�`�2�H���i�B�Q�M�X�R�N�*�`�m�+�B���H�H�v�-� i �/�2�M�Q�i�2�b

�i�?�2 �B�M�/�B�p�B�/�m���H �T�`�Q�T�2�`�i�v �}�t�2�/ �2�z�2�+�i�b�X �>�2�M�+�2�- �r�2 �m�b�2 �`�2�T�2���i �b���H�2�b �Q�7 �i�?�2 �b���K�2 �T�`�Q�T�2�`�i�B�2�b �i�Q

�+�Q�M�i�`�Q�H �7�Q�` ���M�v �Q�#�b�2�`�p���#�H�2 ���M�/ �m�M�Q�#�b�2�`�p���#�H�2 �i�B�K�2�@�B�M�p���`�B���M�i �+�?���`���+�i�2�`�B�b�i�B�+�b �Q�7 �� �T�`�Q�T�2�`�i�v �i�?���i

�R�N�q�2 �m�b�2 �i�?�2 �`�2�b�i�`�B�+�i�2�/ �+�m�#�B�+ �b�T�H�B�M�2 �Q�7 �H�Q�; �B�M�B�i�B���H �H�B�b�i�B�M�; �T�`�B�+�2 �r�B�i�? �7�Q�m�` �F�M�Q�i�b�X �h�?�2 �H�Q�+���i�B�Q�M�b �Q�7 �F�M�Q�i�b ���`�2
���i �8�- �j�8�- �e�8�- ���M�/ �N�8 �T�2�`�+�2�M�i�B�H�2�b �#���b�2�/ �Q�M �`�2�+�Q�K�K�2�M�/�2�/ �T�2�`�+�2�M�i�B�H�2�b �B�M�>���`�`�2�H�H �2�i ���H�X�U�k�y�y�R�V�X

�k�R



�K���v ���z�2�+�i �B�i�b �b���H�2�b �T�`�B�+�2�X �A�M ���/�/�B�i�B�Q�M�- �r�2 ���H�b�Q �+�Q�M�i�`�Q�H �7�Q�` �i�?�2 �?�Q�m�b�B�M�; �+�?���`���+�i�2�`�B�b�i�B�+�b �r�?�B�+�?

���`�2 �T�Q�i�2�M�i�B���H�H�v �i�B�K�2�@�p���`�v�B�M�;�X �h�?�2�v �B�M�+�H�m�/�2 �T�`�Q�T�2�`�i�v ���;�2�- �T�`�Q�T�2�`�i�v ���;�2 �b�[�m�`�2�/�- �M�m�K�#�2�` �Q�7

�#�2�/�`�Q�Q�K�b�- �M�m�K�#�2�` �Q�7 �#���i�?�`�Q�Q�K�b�- ���M�/ �i�?�2 ���`�2�� �Q�7 �i�?�2 �T�`�Q�T�2�`�i�v�- �/�2�M�Q�i�2�/ �#�vX i;t �X� l ( i );t �/�2�M�Q�i�2�b

�i�?�2 �H�Q�+���i�B�Q�M�@�i�B�K�2 �}�t�2�/ �2�z�2�+�i�b �i�?���i ���+�+�Q�m�M�i �7�Q�` �i�B�K�2�@�p���`�v�B�M�; �?�2�i�2�`�Q�;�2�M�2�B�i�v ���+�`�Q�b�b �/�B�z�2�`�2�M�i

�;�2�Q�;�`���T�?�B�+ ���`�2���b�X �h�?�2�b�2 �2�z�2�+�i�b ���H�H�Q�r �m�b �i�Q �+�Q�M�i�`�Q�H �7�Q�` �~�m�+�i�m���i�B�Q�M�b ���M�/ �b�2���b�Q�M���H�B�i�v �B�M �i�?�2

�?�Q�m�b�B�M�; �K���`�F�2�i ���i �� �;�`���M�m�H���` �;�2�Q�;�`���T�?�B�+ �H�2�p�2�H�X �A�M �Q�m�` �K���B�M �b�T�2�+�B�}�+���i�B�Q�M�- �r�2 ���/�Q�T�i �+���H�2�M�/���`

�v�2���`�@�K�Q�M�i�? �#�v �w�A�S �*�Q�/�2 �}�t�2�/ �2�z�2�+�i�b�X �_�Q�#�m�b�i �b�i���M�/���`�/ �2�`�`�Q�`�b ���`�2 �+�H�m�b�i�2�`�2�/ ���i �i�?�2 �T�`�Q�T�2�`�i�v

�H�2�p�2�H�X

�P�m�` �+�Q�2�{�+�B�2�M�i�b �Q�7 �B�M�i�2�`�2�b�i ���`�2� x �- x �- ���M�/� x �X �l�M�/�2�` �� �`�2�T�2���i �b���H�2�b �/�2�b�B�;�M�- �r�2 �2�b�i�B�K���i�2

�i�?�2 �2�z�2�+�i�b �Q�7 �m�b�B�M�; �/�B�z�2�`�2�M�i �H�B�b�i�B�M�; �T�`�B�+�2 �7�Q�`�K���i�b �Q�M �i�?�2 �Q�m�i�+�Q�K�2�b �Q�7 �#���`�;���B�M�B�M�;�- �#�v �+�Q�K�T���`�B�M�;

�B�/�2�M�i�B�+���H �T�`�Q�T�2�`�i�B�2�b �b�Q�H�/ ���i �/�B�z�2�`�2�M�i �H�B�b�i�B�M�; �2�p�2�M�i�b ���i �M�2���`�H�v �B�/�2�M�i�B�+���H �H�B�b�i�B�M�; �T�`�B�+�2�b�- �r�B�i�? �i�?�2

�Q�M�H�v �/�B�z�2�`�2�M�+�2 �#�2�B�M�; �r�?�2�i�?�2�` �i�?�2 �b�2�H�H�2�`�b �m�b�2 �`�Q�m�M�/�- �+�?���`�K�- �b�T�2�+�B���H �N�F�- �Q�` �T�`�2�+�B�b�2 �H�B�b�i�B�M�; �T�`�B�+�2�b

�r�?�B�+�? �+�Q�M�b�i�B�i�m�i�2 �i�?�2 �+�Q�M�i�`�Q�H �;�`�Q�m�T�X �"�2�+���m�b�2 �r�2 ���`�2 ���H�r���v�b �+�Q�K�T���`�B�M�; �B�/�2�M�i�B�+���H �T�`�Q�/�m�+�i�b

�H�B�b�i�2�/ ���i �M�2���`�H�v �B�/�2�M�i�B�+���H �T�`�B�+�2�b�- �r�2 �`�m�H�2 �Q�m�i ���M �B�K�T�Q�`�i���M�i �+�Q�M�7�Q�m�M�/�B�M�; �7���+�i�Q�` �i�?���i �b�2�H�H�2�`�b

�r�?�Q �b�v�b�i�2�K���i�B�+���H�H�v �K�B�b�T�`�B�+�2 �i�?�2�B�` �?�Q�K�2�b �i�2�M�/ �i�Q �m�b�2 �� �+�2�`�i���B�M �H�B�b�i�B�M�; �T�`�B�+�2 �7�Q�`�K���i�X �6�Q�`

�2�t���K�T�H�2�- �b�2�H�H�2�`�b �r�?�Q �m�b�2 �`�Q�m�M�/ �H�B�b�i�B�M�; �T�`�B�+�2�b �K���v �i�2�M�/ �i�Q �Q�p�2�`�b�?�Q�Q�i �i�?�2�B�` �H�B�b�i�B�M�; �T�`�B�+�2�b�X �P�m�`

�2�b�i�B�K���i�2�b �K���v �i�?�2�M �#�2 �#�B���b�2�/ �B�7 �r�2 �r�2�`�2 �i�Q �+�Q�K�T���`�2�/�B�z�2� �̀2�M�i�?�Q�K�2�b �r�B�i�? �b�B�K�B�H���` �H�B�b�i�B�M�; �T�`�B�+�2�b

�#�m�i �r�B�i�? �/�B�z�2�`�2�M�i �H�B�b�i�B�M�; �T�`�B�+�2 �7�Q�`�K���i�b�X �6�Q�` �;�`�2���i�2�` �H�2�;�B�#�B�H�B�i�v�- �i�?�2 �`�2�;�`�2�b�b�B�Q�M �b�T�2�+�B�}�+���i�B�Q�M �B�b

���H�r���v�b �1�[�m���i�B�Q�M �U�R�V �#�m�i �`�2�b�m�H�i �T�H�Q�i�b ���M�/ �}�;�m�`�2�b �i�?���i �r�2 �T�`�2�b�2�M�i �B�M �i�?�2 �+�Q�K�B�M�; �b�2�+�i�B�Q�M�b �7�Q�+�m�b

�Q�M �+�Q�2�{�+�B�2�M�i�b �Q�M �+�?���`�K ���M�/ �`�Q�m�M�/ �T�`�B�+�2�b�X �h�?�2 ���T�T�2�M�/�B�t �?���b �i�?�2 �7�m�H�H �b�2�i �Q�7 �+�Q�2�{�+�B�2�M�i�b�-

�B�M�+�H�m�/�B�M�; �7�Q�` �b�T�2�+�B���H �N�F �T�`�B�+�2�b�X

�6�B�;�m�`�2�8�T�`�2�b�2�M�i�b �i�?�2 ���M���H�v�b�B�b �Q�7 �1�[�m���i�B�Q�M �U�R�V ���i �i�?�2 �2�p�2�M�i �H�2�p�2�H�- �H�2�p�2�`���;�B�M�; ���H�H �`�2�T�2���i�@�b���H�2�b

�i�`���M�b���+�i�B�Q�M�b �`�2�+�Q�`�/�2�/ �B�M �i�?�2 �J�G�a �7�`�Q�K �k�y�y�y �i�Q �k�y�k�k�X �h�?�B�b ���M���H�v�b�B�b �T�`�B�K���`�B�H�v �B�M�p�2�b�i�B�;���i�2�b

�i�?�2 �`�2�H���i�B�Q�M�b�?�B�T �#�2�i�r�2�2�M �p���`�B�Q�m�b �H�B�b�i�B�M�; �T�`�B�+�2 �7�Q�`�K���i�b ���M�/ �i�?�2 �b�2�H�H�2�`�ö�b �T�`�Q�#���#�B�H�B�i�v �Q�7 ���+�?�B�2�p�B�M�;

�� �}�M���H �b���H�2�X �S���M�2�H �U���V �Q�7 �6�B�;�m�`�2�8�/�2�i���B�H�b �i�?�2 �`�2�;�`�2�b�b�B�Q�M �Q�m�i�+�Q�K�2�b �r�?�2�M �m�i�B�H�B�x�B�M�; �� �p���`�B���#�H�2
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�H�B�b�i�B�M�;�b�- �r�?�2�M �K���i�+�?�2�/ �r�B�i�? �`�Q�m�M�/ �H�B�b�i�B�M�;�b ���i �b�B�K�B�H���` �`�Q�m�M�/�B�M�; �H�2�p�2�H�b�- ���`�2 �K�Q�`�2 �H�B�F�2�H�v �i�Q

���+�?�B�2�p�2 �� �b���H�2�- �b�2�+�m�`�2 �?�B�;�?�2�` �b���H�2 �T�`�B�+�2�b�- ���M�/ �b�T�2�M�/ �H�2�b�b �i�B�K�2 �Q�M �i�?�2 �K���`�F�2�i�X �h�?�B�b �Q�m�i�+�Q�K�2

�B�b �T���`�i�B�+�m�H���`�H�v �7���b�+�B�M���i�B�M�; �;�B�p�2�M �i�?���i �i�?�2 �/�B�b�i�B�M�+�i�B�Q�M �#�2�i�r�2�2�M �+�?���`�K ���M�/ �`�Q�m�M�/ �T�`�B�+�B�M�; �Q�7�i�2�M

�?�B�M�;�2�b �Q�M �K�B�M�Q�` �p���`�B���i�B�Q�M�b���+�?���`�K �T�`�B�+�2�b ���`�2 �b�2�i �D�m�b�i �#�2�H�Q�r �`�Q�m�M�/ �M�m�K�#�2�`�b �#�v �� �b�H�B�K �K���`�;�B�M�-
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�T�`�B�+�2 �/�B�p�2�`�;�2�b �B�M �i�?�2 �+���b�2 �Q�7 �� �#�B�/�/�B�M�; �r���` ���M�/ �M�2�;�Q�i�B���i�B�Q�M�X �h�?�2 �;�2�M�2�`���H �T���i�i�2�`�M �B�b �i�?���i

�#�Q�i�? �`�Q�m�M�/ ���M�/ �+�?���`�K �T�`�B�+�2�b �H�2���/ �i�Q �� �?�B�;�?�2�` �b���H�2�b �T�`�B�+�2 �B�M �� �#�B�/�/�B�M�; �r���` �r�?�B�H�2 �i�?�2�v �H�2���/

�i�Q �� �H�Q�r�2�` �T�`�B�+�2 �B�M �� �M�2�;�Q�i�B���i�B�Q�M�X �J�Q�`�2 �+�H�Q�b�2�H�v�- �r�2 �b�2�2 �i�?���i �`�Q�m�M�/ �T�`�B�+�2�b �T�2�`�7�Q�`�K �K�Q�`�2

�T�Q�Q�`�H�v �i�?���M �+�?���`�K �T�`�B�+�2�b �B�M �M�2�;�Q�i�B���i�B�Q�M�b�X �A�M �#�B�/�/�B�M�; �r���`�b�- �`�Q�m�M�/ �T�`�B�+�2�b �/�Q �b�B�;�M�B�}�+���M�i�H�v

�#�2�i�i�2�` �i�?���M �T�`�2�+�B�b�2 �T�`�B�+�2�b ���M�/ �Q�m�i�T�2�`�7�Q�`�K �+�?���`�K �T�`�B�+�2�b ���i �i�?�2 �0�R�y�y�E �H�2�p�2�H�X �*�Q�K�#�B�M�B�M�;

�i�?�2�b�2 �Q�#�b�2�`�p���i�B�Q�M�b�- �i�?�2�`�2 �B�b ���M ���/�p���M�i���;�2 �i�Q �m�b�B�M�; �`�Q�m�M�/ �T�`�B�+�2�b �B�M �i�?�2 �#�B�/�/�B�M�; �r���` �b�+�2�M���`�B�Q�X

�h�?�B�b �T���`�i�B�+�m�H���` �`�2�b�m�H�i �B�b �`�2�H���i�2�/ �i�Q�G�2�B�# �2�i ���H�X�U�k�y�k�R�V�ö�b �}�M�/�B�M�; �i�?���i �`�Q�m�M�/ �T�`�B�+�2�b �H�2���/ �i�Q

�#�2�i�i�2�` �b���H�2�b �T�`�B�+�2�b �B�M �#�B�/�/�B�M�; �r���`�b�- �B�M �i�?�2 �L�2�i�?�2�`�H���M�/�b �?�Q�m�b�B�M�; �K���`�F�2�i�X �h�?�2�`�2 ���`�2 ���H�b�Q �� �7�2�r

�M�Q�i���#�H�2 �/�B�z�2�`�2�M�+�2�b �r�?�2�M �r�2 �+�Q�K�T���`�2 �Q�m�` �T���T�2�` �r�B�i�? �i�?�2�B�` �+�Q�`�`�2�b�T�Q�M�/�B�M�; �Q�#�b�2�`�p���i�B�Q�M���H �/���i��

�k�e



�7�Q�` ���K�b�i�2�`�/���K �B�M �k�y�R�d�X �6�B�`�b�i�- �i�?�2�B�` �`�2�;�`�2�b�b�Q�` �B�b �i�?�2 �M�m�K�#�2�` �Q�7 �x�2�`�Q�2�b �Q�M �i�?�2 �b�2�H�H�B�M�; �T�`�B�+�2�X

�q�?�B�H�2 �r�2 �/�Q �H�Q�Q�F ���i �`�Q�m�M�/�B�M�; �H�2�p�2�H�b �r�B�i�? �B�M�+�`�2���b�B�M�; �x�2�`�Q�2�b�- �Q�m�` �`�2�b�m�H�i�b ���`�2 �K�Q�`�2 �;�`���M�m�H���`

�Q�M �i�?�2 �H�2�p�2�H �Q�7 �`�Q�m�M�/�B�M�;�- ���M�/ �r�2 �K���F�2 �i�?�2 �B�K�T�Q�`�i���M�i �/�B�b�i�B�M�+�i�B�Q�M �Q�7 �b�2�T���`���i�B�M�; �Q�m�i �+�?���`�K

�T�`�B�+�2�b�X �*�?���`�K �T�`�B�+�2�b�- �B�M �7���+�i�- ���H�b�Q �Q�m�i�T�2�`�7�Q�`�K �T�`�2�+�B�b�2 �T�`�B�+�2�b ���M�/ �;�B�p�2 �?�B�;�?�2�` �b���H�2�b �T�`�B�+�2�b

�/�m�`�B�M�; �#�B�/�/�B�M�; �r���`�b�- �b�Q�K�2�i�?�B�M�; �i�?���i �;�Q�2�b ���;���B�M�b�i �i�?�2 �K�2�+�?���M�B�b�K �Q�7 �� �}�M�2�`�@�;�`���B�M�2�/ �T�`�B�+�B�M�;

�b�+���H�2 �Q�z�2�`�2�/ �7�Q�` �i�?�2 �`�2�b�m�H�i�b �B�M�G�2�B�# �2�i ���H�X�U�k�y�k�R�V�X �h�?�B�b �B�b �#�2�+���m�b�2 �+�?���`�K �T�`�B�+�2�b �?���p�2 �i�?�2

�b���K�2 �M�m�K�#�2�` �Q�7 �2�M�/�B�M�; �x�2�`�Q�2�b ���b �i�?�Q�b�2 �B�M �i�?�2 �+�Q�M�i�`�Q�H �;�`�Q�m�T�X �u�2�i�- �i�?�2�v �?���p�2 �� �?�B�;�?�2�` �T�`�B�+�2

�/�m�`�B�M�; �#�B�/�/�B�M�; �r���`�b �+�Q�K�T���`�2�/ �i�Q �i�?�2 �+�Q�M�i�`�Q�H �;�`�Q�m�T�X �a�2�+�Q�M�/�- �7�Q�` �`�2�b�m�H�i�b �Q�M �M�2�;�Q�i�B���i�B�Q�M�b�- ���b

�i�?�2 ���m�i�?�Q�`�b �M�Q�i�2 �U�T�T �R�y�8�9�V�- �i�?�2 ���K�b�i�2�`�/���K �K���`�F�2�i �B�M �k�y�R�d �B�b �M�Q�i �B�/�2���H �7�Q�` �b�i�m�/�v�B�M�; �i�?�2

�2�z�2�+�i �Q�7 �`�Q�m�M�/�B�M�;�@�Q�z �#�2�?���p�B�Q�` �Q�M �b���H�2�b �T�`�B�+�2 �/�m�`�B�M�; �M�2�;�Q�i�B���i�B�Q�M�b�X �J�Q�`�2 �;�2�M�2�`���H�H�v �b�T�2���F�B�M�;�-

�7�Q�` �#�B�/�/�B�M�; �r���`�b �r�2 �?���p�2 �i�?�2 �#�2�M�2�}�i �Q�7 �� �K�m�+�? �H���`�;�2�` �b���K�T�H�2 �� �r�2 �?���p�2 �R�e �K�B�H�H�B�Q�M �#�B�/�/�B�M�;

�r���` �Q�#�b�2�`�p���i�B�Q�M�b �Q�p�2�` �k�y�y�y�@�k�y�k�k �7�Q�` �i�?�2 �2�M�i�B�`�2 �l�X�a�X �+�Q�K�T���`�2�/ �i�Q ���#�Q�m�i �3�-�y�y�y �Q�#�b�2�`�p���i�B�Q�M�b

�7�Q�` �k�y�R�d �7�Q�` ���K�b�i�2�`�/���K �� ���H�H�Q�r�B�M�; �m�b �i�Q �H�Q�Q�F ���i �Q�i�?�2�` �Q�m�i�+�Q�K�2�b �;�B�p�2�M �B�M �Q�i�?�2�` �T���M�2�H�b �Q�7

�6�B�;�m�`�2�8�X

�L�2�t�i�- �r�2 �b�i�m�/�v �+�Q�m�M�i�2�`�Q�z�2�`�@�H�2�p�2�H �/���i�� �7�`�Q�K �_�2�/�}�M �i�Q �2�t���K�B�M�2 �?�Q�r �i�?�2 �`�Q�m�M�/�B�M�;�@�Q�z

�#�2�?���p�B�Q�` ���z�2�+�i�b �Q�m�i�+�Q�K�2�b �/�m�`�B�M�; �i�?�2 �#���`�;���B�M�B�M�; �T�`�Q�+�2�b�b�X �q�2 �M�Q�i�2 ���i �i�?�2 �Q�m�i�b�2�i �i�?���i �b�B�M�+�2

�i�?�2 �T�2�`�+�2�M�i���;�2 �Q�7 �#�B�/�/�B�M�; �r���`�b �B�M �i�?�B�b �b���K�T�H�2 �B�b �8�e�W�- �K�Q�`�2 �i�?���M �/�Q�m�#�H�2 �i�?���i �B�M �i�?�2 �J�G�a

�b���K�T�H�2�- �i�?�2 �`�2�b�m�H�i�b ���`�2 �K�Q�`�2 �`�2�T�`�2�b�2�M�i���i�B�p�2 �Q�7 �#�B�/�/�B�M�; �r���`�b�X �q�2 �m�b�2 �i�?�2 �7�Q�H�H�Q�r�B�M�; �`�2�;�`�2�b�b�B�Q�M

�b�T�2�+�B�}�+���i�B�Q�M ���i �i�?�2 �#�m�v�2�`�@�+�Q�m�M�i�2�`�Q�z�2�` �H�2�p�2�H�,

Yj;t =
X

x2 X

[� xRx (pj;t ) +  xSx (pj;t ) + � xCx (pj;t )] + g(pj;t ) + X j;t 
 + � l ( j );t + � a(j ) + " j;t �U�k�V

�>�2�`�2�-Yj;t �B�b �i�?�2 �/�2�T�2�M�/�2�M�i �p���`�B���#�H�2 �Q�7 �+�Q�m�M�i�2�`�Q�z�2�`j �B�M �`�2�b�T�Q�M�b�2 �i�Q �i�?�2 �+�m�`�`�2�M�i �H�B�b�i�B�M�; �T�`�B�+�2 ���i

�i�B�K�2t�X �h�?�2 �p���`�B���#�H�2�bRx (pj;t )�-Sx (pj;t )�- ���M�/Cx (pj;t ) ���`�2 �#�B�M���`�v �p���`�B���#�H�2�b �B�M�/�B�+���i�B�M�; �r�?�2�i�?�2�`

�i�?�2 �+�m�`�`�2�M�i �H�B�b�i�B�M�; �T�`�B�+�2pj;t �B�b �� �`�Q�m�M�/�- �b�T�2�+�B���H �N�F�- �Q�` �+�?���`�K �M�m�K�#�2�`�- �`�2�b�T�2�+�i�B�p�2�H�v�- ���i �i�?�2

�`�Q�m�M�/�B�M�; �H�2�p�2�Hx�X �a�B�K�B�H���` �i�Q �1�[�m���i�B�Q�M�R�- �r�2 �+�Q�M�i�`�Q�H �7�Q�` �T�Q�i�2�M�i�B���H �+�Q�M�7�Q�m�M�/�B�M�; �p���`�B���#�H�2�b�-

�B�M�+�H�m�/�B�M�; �i�?�2 �+�m�#�B�+ �b�T�H�B�M�2 �Q�7 �H�Q�; �+�m�`�`�2�M�i �H�B�b�i�B�M�; �T�`�B�+�2pj;t �- ���M�/ �� �b�2�i �Q�7 �?�Q�m�b�B�M�; �+�?���`���+�i�2�`�B�b�i�B�+�b

�k�d



�B�MX j;t �B�M�+�H�m�/�B�M�; �T�`�Q�T�2�`�i�v �i�v�T�2�- ���;�2�- �H�Q�; �Q�7 �b�[�m���`�2 �7�Q�Q�i�- �M�m�K�#�2�` �Q�7 �#�2�/�`�Q�Q�K�b ���M�/ �#���i�?�`�Q�Q�K�b�X

�h�Q ���+�+�Q�m�M�i �7�Q�` �m�M�Q�#�b�2�`�p�2�/ �7���+�i�Q�`�b�- �r�2 ���m�;�K�2�M�i �Q�m�` �K�Q�/�2�H �#�v �B�M�+�H�m�/�B�M�; �� �b�2�i �Q�7 �}�t�2�/

�2�z�2�+�i�b�X �q�2 �B�M�i�`�Q�/�m�+�2 �i�?�2 �H�Q�+���i�B�Q�M�@�#�v�@�i�B�K�2 �}�t�2�/ �2�z�2�+�i�b� l ( j );t �- �r�?�2�`�2l(j ) �B�M�/�B�+���i�2�b �i�?�2 �H�Q�+���i�B�Q�M

�Q�7 �+�Q�m�M�i�2�`�Q�z�2�`j �X �h�?�2�b�2 �2�z�2�+�i�b ���H�H�Q�r �m�b �i�Q �+�Q�M�i�`�Q�H �7�Q�` �M���i�B�Q�M�r�B�/�2 ���M�/ �`�2�;�B�Q�M���H �?�Q�m�b�B�M�;

�K���`�F�2�i �~�m�+�i�m���i�B�Q�M�b ���M�/ �i�?�2 �b�2���b�Q�M���H�B�i�v �B�M �i�?�2 �?�Q�m�b�B�M�; �K���`�F�2�i�X ���/�/�B�i�B�Q�M���H�H�v�- �r�2 �B�M�+�Q�`�T�Q�`���i�2

�i�?�2 �#�m�v�2�`�@���;�2�M�i �}�t�2�/ �2�z�2�+�i� a(j ) �i�Q �+�Q�M�i�`�Q�H �7�Q�` �i�B�K�2�@�B�M�p���`�B���M�i �+�?���`���+�i�2�`�B�b�i�B�+�b �Q�7 �i�?�2 �#�m�v�2�`

���;�2�M�i�b�X�k�y

�6�B�;�m�`�2�e�b�?�Q�r�b �i�?�2 �2�b�i�B�K���i�B�M�; �`�2�b�m�H�i�b �Q�7 �1�[�m���i�B�Q�M �U�k�V �m�b�B�M�; �+�Q�m�M�i�2�`�Q�z�2�` �Q�m�i�+�Q�K�2�b ���M�/

�+�Q�K�T�2�i�B�i�B�Q�M �K�2���b�m�`�2�b ���b �/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�b�X �h�?�2 �/�2�T�2�M�/�2�M�i �p���`�B���#�H�2 �B�M �S���M�2�H �U���V �B�b �� �#�B�M���`�v

�p���`�B���#�H�2 �B�M�/�B�+���i�B�M�; �r�?�2�i�?�2�` �i�?�2 �+�Q�m�M�i�2�`�Q�z�2�` �/�B�`�2�+�i�H�v �H�2���/�b �i�Q �� �b�m�+�+�2�b�b�7�m�H �?�Q�m�b�2 �T�m�`�+�?���b�2�X

�h�?�2 �`�2�;�`�2�b�b�B�Q�M �`�2�b�m�H�i�b �Q�7 �S���M�2�H �U���V �b�?�Q�r �i�?���i �;�2�M�2�`���H�H�v�- �#�Q�i�? �i�?�2 �`�Q�m�M�/ ���M�/ �i�?�2 �+�?���`�K �+�m�`�`�2�M�i

�H�B�b�i�B�M�; �T�`�B�+�2�b ���`�2 �M�2�;���i�B�p�2�H�v ���b�b�Q�+�B���i�2�/ �r�B�i�? �� �#�m�v�2�`�ö�b �b�m�+�+�2�b�b �T�`�Q�#���#�B�H�B�i�v�X �P�M ���p�2�`���;�2�- �� �`�Q�m�M�/

�+�m�`�`�2�M�i �H�B�b�i�B�M�; �T�`�B�+�2 ���i �i�?�2 �0�R�y�y�F �H�2�p�2�H �B�b ���b�b�Q�+�B���i�2�/ �r�B�i�? �� �/�2�+�`�2���b�2 �B�M �#�m�v�2�`�ö�b �b�m�+�+�2�b�b �#�v

�j�X�R �T�2�`�+�2�M�i���;�2 �T�Q�B�M�i�b�X �>�Q�r�2�p�2�`�- �i�?�2 �`�2�/�m�+�i�B�Q�M �7�Q�` �+�?���`�K �T�`�B�+�2�b �B�b �b�K���H�H�2�`�- �#�v �R�X�R �T�2�`�+�2�M�i���;�2

�T�Q�B�M�i�b ���i �i�?�2 �0�R�y�y�F �`�Q�m�M�/�B�M�; �H�2�p�2�H�X �h�?�2 �b���K�2 �/�B�z�2�`�2�M�+�2 �B�M �b�m�+�+�2�b�b �`���i�2�b �B�b �Q�#�b�2�`�p�2�/ �7�Q�`

�i�?�2 �0�8�F �H�2�p�2�H ���b �r�2�H�H�X �6�Q�` �Q�i�?�2�` �H�2�p�2�H�b�- �i�?�2 �T�Q�B�M�i �2�b�i�B�K���i�2�b �b�m�;�;�2�b�i �� �b�B�K�B�H���` �b�i�Q�`�v �#�m�i �i�?�2�B�`

�+�Q�M�}�/�2�M�+�2 �#���M�/�b �Q�p�2�`�H���T�X

�h�?�2 �b�2�+�Q�M�/ �B�M�i�2�`�2�b�i�B�M�; �`�2�b�m�H�i �B�b �B�M �S���M�2�H �U�#�V �Q�7 �6�B�;�m�`�2�e�X �q�2 �}�M�/ �i�?���i �`�Q�m�M�/ �T�`�B�+�2�b

�+�Q�M�b�B�b�i�2�M�i�H�v �H�2���/ �i�Q �K�Q�`�2 �+�Q�K�T�2�i�B�M�; �+�Q�m�M�i�2�`�Q�z�2�`�b�- �+�Q�K�T���`�2�/ �i�Q �T�`�2�+�B�b�2 �H�B�b�i�B�M�; �T�`�B�+�2�b ���M�/
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�2�[�m���i�B�Q�M ���b �7�Q�H�H�Q�r�b�,

Yj;t =
X

m2f s;bg

X

x2 X

[� m;x Rx (pm;j;t ) +  m;x Sx (pm;j;t ) + � m;x Cx (pm;j;t )] + g(ps;j;t ) + X j;t 


+ � l ( j );t + � a(j ) + " j;t

�U�j�V
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�B�M�i�Q �i�?�2 �`�2�;�`�2�b�b�B�Q�M �i�Q �K���B�M�i���B�M ���M���H�v�i�B�+���H �+�Q�M�b�B�b�i�2�M�+�v�X ���H�i�?�Q�m�;�? �i�?�2 �+�Q�m�M�i�2�`�Q�z�2�`�@�H�2�p�2�H �/���i��
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�`�Q�m�M�/�B�M�; �B�M�~�m�2�M�+�2�b �b�2�H�H�2�` �T�2�`�+�2�T�i�B�Q�M�b�X �>�Q�r�2�p�2�`�- �Q�M�+�2 �i�?�2 �+�Q�m�M�i�2�`�Q�z�2�` �B�b ���+�+�2�T�i�2�/�- �i�?�2 �`�Q�m�M�/

�+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�2 �T�`�Q�p�B�/�2�b �� �#�2�i�i�2�` �+�Q�K�K�Q�M �;�`�Q�m�M�/ �7�Q�` �#�m�v�2�`�b ���M�/ �b�2�H�H�2�`�b �i�Q �M�2�;�Q�i�B���i�2 ���M�/

���+�?�B�2�p�2 �� �}�M���H ���;�`�2�2�K�2�M�i�X

�8�X�k �J�B�K�B�+�`�v �1�z�2�+�i

�h�?�2 �/�B�z�2�`�2�M�+�2 �B�M ���/�D�m�b�i�K�2�M�i �K���;�M�B�i�m�/�2 ���b�b�Q�+�B���i�2�/ �r�B�i�? �T�`�B�+�2 �7�Q�`�K���i�b ���H�b�Q �K�Q�i�B�p���i�2�b �m�b �i�Q

�i�2�b�i �� �b�H�B�;�?�i�H�v �/�B�z�2�`�2�M�i �[�m�2�b�i�B�Q�M�, �.�Q�2�b �i�?�2 �#�m�v�2�`�b�ö �K�B�K�B�+�`�v �Q�7 �b�2�H�H�2�`�b�ö �T�`�B�+�2 �7�Q�`�K���i ���z�2�+�i

�i�?�2 �i�`���M�b���+�i�B�Q�M �Q�m�i�+�Q�K�2�b�\ �h�Q �i�2�b�i �i�?�B�b �[�m�2�b�i�B�Q�M�- �r�2 �+�?���M�;�2 �Q�m�` �T�`�2�p�B�Q�m�b �K�Q�/�2�H �m�b�B�M�; �i�?�2

�7�Q�H�H�Q�r�B�M�; �b�T�2�+�B�}�+���i�B�Q�M�b�,

Yj;t = ! P RM jt + ! SSM jt + ! CCM jt + ! P PM jt + g(ps;j;t ) + X j;t 
 + � l ( j );t + � a(j ) + " j;t �U�9�V

�r�?�2�`�2RM j;t ; SMj;t ; CM j;t �- ���M�/PM j;t ���`�2 �/�m�K�K�B�2�b �B�M�/�B�+���i�B�M�; �r�?�2�i�?�2�` �#�m�v�2�`�b�ö �+�Q�m�M�i�2�`�Q�z�2�`

�T�`�B�+�2 �K�B�K�B�+�F�B�M�; �b�2�H�H�2�`�b�ö �H�B�b�i�B�M�; �T�`�B�+�2 ���b �� �`�Q�m�M�/�- �b�T�2�+�B���H �N�F�- �+�?���`�K�- �Q�` �T�`�2�+�B�b�2 �M�m�K�#�2�`�- �`�2�@
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�b�T�2�+�i�B�p�2�H�v�X �6�Q�` �2�t���K�T�H�2�-RM jt = 1 �B�7 ���M�/ �Q�M�H�v �B�7 �i�?�2 �T�`�B�+�2 �7�Q�`�K���i �Q�7 �#�Q�i�? �i�?�2 �b�2�H�H�2�`�ö�b �+�m�`�`�2�M�i

�H�B�b�i�B�M�; �T�`�B�+�2ps;j;t ���M�/ �i�?�2 �#�m�v�2�`�ö�b �+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�2pb;j;t ���`�2 �`�Q�m�M�/ �M�m�K�#�2�`�b�X �h�?�2 �+�Q�M�i�`�Q�H

�;�`�Q�m�T �Q�7 �i�?�2 �2�[�m���i�B�Q�M �B�b �i�?�Q�b�2 �+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�2 �7�Q�`�K���i�b �/�2�p�B���i�B�M�; �7�`�Q�K �i�?�2 �H�B�b�i�B�M�; �T�`�B�+�2

�7�Q�`�K���i�- �`�2�;���`�/�H�2�b�b �Q�7 �i�?�2 �T�`�B�+�2 �i�v�T�2�X

�6�B�;�m�`�2�N�T�`�2�b�2�M�i�b �i�?�2 �`�2�;�`�2�b�b�B�Q�M �Q�m�i�+�Q�K�2�b �Q�7 �1�[�m���i�B�Q�M �U�9�V �m�i�B�H�B�x�B�M�; �� �/���i���b�2�i �+�Q�K�T�`�B�b�B�M�;

�Q�M�H�v �b�B�M�;�H�2�@�Q�z�2�` �b�B�i�m���i�B�Q�M�b�X �S���M�2�H �U���V �Q�7 �6�B�;�m�`�2�N�?�B�;�?�H�B�;�?�i�b �i�?���i �#�m�v�2�`�b �r�?�Q �K�B�`�`�Q�` �i�?�2 �+�?���`�K

�Q�` �T�`�2�+�B�b�2 �T�`�B�+�B�M�; �b�i�`���i�2�;�B�2�b �Q�7 �b�2�H�H�2�`�b �i�v�T�B�+���H�H�v ���+�?�B�2�p�2 �� �?�B�;�?�2�` �b�m�+�+�2�b�b �`���i�2 �B�M �i�`���M�b���+�i�B�Q�M�b�X

�a�T�2�+�B�}�+���H�H�v�- �r�?�2�M �� �#�m�v�2�`�ö�b �+�Q�m�M�i�2�`�Q�z�2�` �2�K�m�H���i�2�b �i�?�2 �b�2�H�H�2�`�ö�b �H�B�b�i�B�M�; �T�`�B�+�2 �m�b�B�M�; �� �+�?���`�K

�T�`�B�+�B�M�; �7�Q�`�K���i�- �i�?�2 �T�`�Q�#���#�B�H�B�i�v �Q�7 �i�?�2 �+�Q�m�M�i�2�`�Q�z�2�` �+�m�H�K�B�M���i�B�M�; �B�M �� �b�m�+�+�2�b�b�7�m�H �b���H�2 �B�M�+�`�2���b�2�b

�#�v �e�X�e �T�2�`�+�2�M�i���;�2 �T�Q�B�M�i�b�- �r�?�B�+�? �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �� �R�k�X�e�k�W �2�M�?���M�+�2�K�2�M�i �Q�p�2�` �i�?�2 ���p�2�`���;�2

�b�m�+�+�2�b�b �`���i�2 �Q�#�b�2�`�p�2�/ �7�Q�` �+�Q�m�M�i�2�`�Q�z�2�`�b �i�?���i �/�Q �M�Q�i �K�B�K�B�+ �i�?�2 �H�B�b�i�B�M�; �T�`�B�+�2�X

�>�Q�r�2�p�2�`�- �2�M�;���;�B�M�; �B�M �b�m�+�? �K�B�K�B�+�`�v �B�M�p�Q�H�p�2�b �+�2�`�i���B�M �+�Q�M�+�2�b�b�B�Q�M�b�X ���b �/�2�T�B�+�i�2�/ �B�M �S���M�2�H�b

�U�#�V ���M�/ �U�+�V �Q�7 �6�B�;�m�`�2�N�- ���/�Q�T�i�B�M�; �+�?���`�K �Q�` �T�`�2�+�B�b�2 �T�`�B�+�2 �K�B�K�B�+�`�v �M�Q�i �Q�M�H�v �H�2���/�b �i�Q �?�B�;�?�2�`

�T�m�`�+�?���b�2 �T�`�B�+�2�b �#�m�i ���H�b�Q �T�`�Q�H�Q�M�;�b �i�?�2 �/�m�`���i�B�Q�M �M�2�2�/�2�/ �i�Q �}�M���H�B�x�2 �i�`���M�b���+�i�B�Q�M�b�- �+�Q�K�T���`�2�/

�r�B�i�? �+�Q�m�M�i�2�`�Q�z�2�`�b �i�?���i �/�B�p�2�`�;�2 �7�`�Q�K �i�?�2 �b�2�H�H�2�`�ö�b �T�`�B�+�B�M�; �b�i�`���i�2�;�v�X �a�T�2�+�B�}�+���H�H�v�- �+�?���`�K �T�`�B�+�2

�K�B�K�B�+�`�v �`�2�b�m�H�i�b �B�M ���M ���p�2�`���;�2 �B�M�+�`�2���b�2 �Q�7 �y�X�e�W �B�M �i�?�2 �}�M���H �T�m�`�+�?���b�2 �T�`�B�+�2 ���M�/ �2�t�i�2�M�/�b �i�?�2 �/�2���H

�+�Q�K�T�H�2�i�B�Q�M �i�B�K�2 �#�v �9�X�R�y �/���v�b�X �h�?�B�b �i�`�2�M�/ �B�b �+�Q�M�b�B�b�i�2�M�i�H�v �Q�#�b�2�`�p�2�/ ���+�`�Q�b�b �/�B�z�2�`�2�M�i ���M���H�v�b�2�b�-

�B�M�+�H�m�/�B�M�; �i�?�Q�b�2 �2�K�T�H�Q�v�B�M�; �i�?�2 �7�m�H�H �/���i���b�2�i ���M�/ �i�?�Q�b�2 �2�t�+�H�m�/�B�M�; �+�Q�m�M�i�2�`�Q�z�2�`�b �r�B�i�? �i�`�B�p�B���H

���/�D�m�b�i�K�2�M�i�b �`�2�H���i�B�p�2 �i�Q �i�?�2 �H�B�b�i�B�M�; �T�`�B�+�2�- ���b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�m�`�2�b�"�k�j ���M�/�"�k�9�X

�8�X�j �.�B�b�+�m�b�b�B�Q�M �Q�7 �S�Q�i�2�M�i�B���H �J�2�+�?���M�B�b�K�b

�h�?�2 �2�z�2�+�i�b �Q�7 �#�m�v�2�`�b�ö �+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�B�M�; �7�Q�`�K���i�b �+���M �#�2 �T�Q�i�2�M�i�B���H�H�v ���i�i�`�B�#�m�i�2�/ �i�Q �2�B�i�?�2�`

�`���i�B�Q�M���H �Q�` �B�`�`���i�B�Q�M���H �#�2�?���p�B�Q�`���H �K�2�+�?���M�B�b�K�b�X �_�2�;���`�/�B�M�; �`���i�B�Q�M���H �K�2�+�?���M�B�b�K�b�- �Q�m�` �}�M�/�B�M�;�b

���H�B�;�M �K�Q�b�i �+�H�Q�b�2�H�v �r�B�i�? �i�?�2 �ó�m�M�/�2�`�@�b�?�Q�Q�i�B�M�;�ô �K�2�+�?���M�B�b�K�X ���b �Q�m�i�H�B�M�2�/ �B�M�G�B�M ���M�/ �S�m�`�b�B���B�M�2�M

�U�k�y�k�R�V�- �#�m�v�2�`�b �?���p�2 ���M �B�M�+�2�M�i�B�p�2 �i�Q �`�Q�m�M�/ �/�Q�r�M �+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�2�b�X �*�Q�M�b�2�[�m�2�M�i�H�v�- �m�b�B�M�;

�`�Q�m�M�/ �+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�2�b �B�M�+�`�2���b�2�b �i�?�2 �`�B�b�F �Q�7 �B�K�T���b�b�2 �#�m�i �`�2�b�m�H�i�b �B�M �H�Q�r�2�` �T�m�`�+�?���b�2 �T�`�B�+�2�b�-

�+�Q�M�b�B�b�i�2�M�i �r�B�i�? �Q�m�` �Q�#�b�2�`�p���i�B�Q�M�b�X �h�?�B�b �}�M�/�B�M�; �/�B�b�+�Q�m�M�i�b �Q�i�?�2�` �?�v�T�Q�i�?�2�b�2�b �i�?���i �;�2�M�2�`���i�2
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�Q�T�T�Q�b�B�M�; �T�`�2�/�B�+�i�B�Q�M�b�X �6�Q�` �B�M�b�i���M�+�2�- �i�?�2 �ó�+�?�2���T�@�i���H�F�ô �?�v�T�Q�i�?�2�b�B�b �b�m�;�;�2�b�i�b �i�?���i �#�m�v�2�`�b �m�b�2

�`�Q�m�M�/ �+�Q�m�M�i�2�`�Q�z�2�`�b �i�Q �b�B�;�M���H �i�?�2�B�` �r�2���F �#���`�;���B�M�B�M�; �T�Q�b�B�i�B�Q�M�b�- �H�2���/�B�M�; �i�Q �?�B�;�?�2�` �T�m�`�+�?���b�2

�T�`�B�+�2�b �U�"���+�F�m�b �2�i ���H�X�- �k�y�R�N�V�X �a�B�K�B�H���`�H�v�- �i�?�2 �ó�~�2�t�B�#�B�H�B�i�v�ô �?�v�T�Q�i�?�2�b�B�b �T�`�Q�T�Q�b�2�b �i�?���i �`�Q�m�M�/

�+�Q�m�M�i�2�`�Q�z�2�`�b �b�B�;�M���H �#�m�v�2�`�b�ö �~�2�t�B�#�B�H�B�i�v �B�M �i�?�2 �#���`�;���B�M�B�M�; �T�`�Q�+�2�b�b�- �T�Q�i�2�M�i�B���H�H�v �B�M�+�`�2���b�B�M�; �i�?�2

�H�B�F�2�H�B�?�Q�Q�/ �Q�7 �`�2���+�?�B�M�; ���M ���;�`�2�2�K�2�M�i�X �G���b�i�H�v�- �i�?�2 �ó�+�Q�K�T�H�2�i�B�Q�M�ô �?�v�T�Q�i�?�2�b�B�b �b�m�;�;�2�b�i�b �i�?���i �`�Q�m�M�/

�+�Q�m�M�i�2�`�Q�z�2�`�b �B�M�/�m�+�2 �� �b�2�M�b�2 �Q�7 �+�H�Q�b�m�`�2�- �i�?�2�`�2�#�v �2�M�?���M�+�B�M�; �i�?�2 �H�B�F�2�H�B�?�Q�Q�/ �Q�7 ���;�`�2�2�K�2�M�i �U�u���M

���M�/ �S�2�M���@�J���`�B�M�- �k�y�R�d�V�X �:�B�p�2�M �i�?�2 �#�2�M�2�}�i�b �Q�7 �m�b�B�M�; �`�Q�m�M�/ �+�Q�m�M�i�2�`�Q�z�2�`�b�- �B�M�+�H�m�/�B�M�; �H�Q�r�2�`

�T�m�`�+�?���b�2 �T�`�B�+�2�b ���M�/ �7���b�i�2�` �i�`���M�b���+�i�B�Q�M�b�- �B�i �B�b �m�M�H�B�F�2�H�v �i�?���i �#�m�v�2�`�b �`�2�b�Q�`�i �i�Q �`�Q�m�M�/ �M�m�K�#�2�`�b

�/�m�2 �i�Q �+�Q�;�M�B�i�B�p�2 �H�B�K�B�i���i�B�Q�M�b ���H�Q�M�2�X ���b �b�?�Q�r�M �B�M�E�m�Q �2�i ���H�X�U�k�y�R�8�V�- �ó�+�Q�;�M�B�i�B�p�2 �H�B�K�B�i���i�B�Q�M�ô

�+�?���M�M�2�H �T�`�2�/�B�+�i�b �T�Q�Q�`�2�` �}�M���M�+�B���H �T�2�`�7�Q�`�K���M�+�2 ���K�Q�M�; �/�2�+�B�b�B�Q�M �K���F�2�`�b �r�?�Q �i�2�M�/ �i�Q �m�b�2 �`�Q�m�M�/

�M�m�K�#�2�`�b�X

�e �*�Q�M�+�H�m�b�B�Q�M

�l�i�B�H�B�x�B�M�; �+�Q�M�}�/�2�M�i�B���H �Q�z�2�`�@�H�2�p�2�H �/���i�� �7�`�Q�K �i�?�2 �l�a �?�Q�m�b�B�M�; �K���`�F�2�i ���H�Q�M�;�b�B�/�2 �+�Q�K�T�`�2�?�2�M�b�B�p�2

�M���i�B�Q�M�r�B�/�2 �i�`���M�b���+�i�B�Q�M �/���i���- �i�?�B�b �T���T�2�` �`�2�p�2���H�b �M�Q�p�2�H �T���i�i�2�`�M�b �Q�7 �T�`�B�+�B�M�; �7�Q�`�K���i �b�i�`���i�2�;�B�2�b

���/�Q�T�i�2�/ �#�v �?�Q�K�2 �#�m�v�2�`�b ���M�/ �?�Q�K�2 �b�2�H�H�2�`�b�- ���M�/ ���H�b�Q �2�t���K�B�M�2�b �i�?�2 �B�K�T���+�i �Q�7 �i�?�2�b�2 �T�`�B�+�B�M�;

�7�Q�`�K���i �b�i�`���i�2�;�B�2�b �Q�M �i�?�2 �#���`�;���B�M�B�M�; �T�`�Q�+�2�b�b �r�B�i�?�B�M �i�?�2 �l�a �?�Q�m�b�B�M�; �K���`�F�2�i�X �P�m�` �/���i���b�2�i

�B�M�+�H�m�/�2�b �Q�p�2�` �e�y �K�B�H�H�B�Q�M �H�B�b�i�B�M�;�b ���M�/ ���T�T�`�Q�t�B�K���i�2�H�v �j�y�y�-�y�y�y �B�M�i�2�`���+�i�B�Q�M�b �#�2�i�r�2�2�M �#�m�v�2�`�b ���M�/

�b�2�H�H�2�`�b �B�M �i�?�2 �l�a�- �T�`�Q�p�B�/�B�M�; �� �b�B�;�M�B�}�+���M�i ���/�p���M�+�2 �Q�p�2�` �T�`�2�p�B�Q�m�b �`�2�b�2���`�+�?�X

�q�2 �}�`�b�i �/�Q�+�m�K�2�M�i �i�?�2 �+�Q�K�K�Q�M �m�b���;�2 �Q�7 �b�T�2�+�B���H �M�m�K�#�2�`�b �B�M �b�2�H�H�2�`�ö�b �H�B�b�i�B�M�; �T�`�B�+�2�b�- �#�m�v�2�`�ö�b

�+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�2�b�- ���M�/ �i�?�2 �}�M���H �b���H�2�b �T�`�B�+�2�b�X �a�T�2�+�B�}�+���H�H�v�- �K�Q�b�i �H�B�b�i�B�M�; �T�`�B�+�2�b �+�H�m�b�i�2�` ���i

�+�?���`�K �M�m�K�#�2�`�b �Q�` �b�T�2�+�B���H �N�F �M�m�K�#�2�`�b�X �P�M �i�?�2 �+�Q�M�i�`���`�v�- �K�Q�b�i �#�m�v�2�` �+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�2�b ���M�/

�}�M���H �b���H�2�b �T�`�B�+�2 �T�`�B�+�2�b �Q�+�+�m�` ���i �2�t���+�i �`�Q�m�M�/ �M�m�K�#�2�`�b�X �h�Q �D�m�b�i�B�7�v �i�?�2 �m�b���;�2 �Q�7 �i�?�2�b�2 �b�T�2�+�B���H

�T�`�B�+�2�b�- �r�2 �M�2�t�i �2�t���K�B�M�2 �i�?�2 �B�K�T���+�i �Q�7 �p���`�v�B�M�; �b�2�H�H�2�` �H�B�b�i�B�M�; �T�`�B�+�2 �7�Q�`�K���i�b �B�M �i�?�2 �#���`�;���B�M�B�M�;

�T�`�Q�+�2�b�b�X �_�2�b�m�H�i�b �b�?�Q�r �i�?���i �Q�M ���p�2�`���;�2�- �+�?���`�K �H�B�b�i�B�M�; �T�`�B�+�2�b �Q�m�i�T�2�`�7�Q�`�K �`�Q�m�M�/ �H�B�b�i�B�M�; �T�`�B�+�2�b

���M�/ �T�`�2�+�B�b�2 �H�B�b�i�B�M�; �T�`�B�+�2�b ���+�`�Q�b�b �b�2�p�2�`���H �K�2�i�`�B�+�b�- �b�m�+�? ���b �}�M���H �b���H�2�b �T�`�B�+�2�- �b�T�2�2�/ �Q�7 �i�?�2 �b���H�2�b�-
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���M�/ �i�?�2 �H�B�F�2�H�B�?�Q�Q�/ �Q�7 �b�m�+�+�2�b�b�7�m�H �b���H�2�b�X �G���b�i�H�v�- �r�2 �7�m�`�i�?�2�` �2�t���K�B�M�2 �i�?�2 �B�K�T���+�i �Q�7 �p���`�v�B�M�; �#�m�v�2�`

�+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�2 �7�Q�`�K���i�b �B�M �i�?�B�b �#���`�;���B�M�B�M�; �T�`�Q�+�2�b�b�X �_�2�b�m�H�i�b �b�?�Q�r �i�?���i �/�2�b�T�B�i�2 �� �T�Q�i�2�M�i�B���H

�?�B�;�?�2�` �B�K�T���b�b�2 �`�B�b�F�- �m�b�B�M�; �`�Q�m�M�/ �+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�2�b �Q�7�i�2�M �H�2���/ �i�Q �H�Q�r�2�` �T�m�`�+�?���b�2 �T�`�B�+�2�b ���M�/

�7���b�i�2�` �T�m�`�+�?���b�2�b �+�Q�K�T���`�2�/ �i�Q �m�b�B�M�; �+�?���`�K �Q�` �T�`�2�+�B�b�2 �+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�2�b�X

�6�m�i�m�`�2 �`�2�b�2���`�+�? �+�Q�m�H�/ �2�t�T���M�/ �Q�M �Q�m�` �r�Q�`�F �#�v �2�t�T�H�Q�`�B�M�; �?�Q�r �/�B�z�2�`�2�M�i �T�`�B�+�B�M�; �7�Q�`�K���i

�b�i�`���i�2�;�B�2�b �B�K�T���+�i �#���`�;���B�M�B�M�; �Q�m�i�+�Q�K�2�b �B�M �Q�i�?�2�` �?�B�;�?�@�b�i���F�2�b �+�Q�M�i�2�t�i�b�- �b�m�+�? ���b �+�Q�K�K�2�`�+�B���H �`�2���H

�2�b�i���i�2 �i�`���M�b���+�i�B�Q�M�b�- �#�m�b�B�M�2�b�b �K�2�`�;�2�`�b�- �Q�` �H�m�t�m�`�v �;�Q�Q�/�b �K���`�F�2�i�b�X ���/�/�B�i�B�Q�M���H�H�v�- �`�2�T�H�B�+���i�B�M�; �Q�m�`

�b�i�m�/�v �r�B�i�? �/���i�� �7�`�Q�K �Q�i�?�2�` �+�Q�m�M�i�`�B�2�b �+�Q�m�H�/ �T�`�Q�p�B�/�2 �p���H�m���#�H�2 �B�M�b�B�;�?�i�b �B�M�i�Q �i�?�2 �2�t�i�2�`�M���H �p���H�B�/�B�i�v

�Q�7 �Q�m�` �}�M�/�B�M�;�b�- �Q�z�2�`�B�M�; �� �#�`�Q���/�2�` �T�2�`�b�T�2�+�i�B�p�2 �Q�M �?�Q�r �m�M�B�p�2�`�b���H �i�?�2�b�2 �T�`�B�+�B�M�; �b�i�`���i�2�;�B�2�b ���`�2

���+�`�Q�b�b �p���`�B�Q�m�b �+�m�H�i�m�`���H ���M�/ �2�+�Q�M�Q�K�B�+ �H���M�/�b�+���T�2�b�X
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�_�2�7�2�`�2�M�+�2�b

���H�#�`�2�+�?�i�- �C�X�- �S�X ���X �:���m�i�B�2�`�- ���M�/ �a�X �o�`�Q�K���M�U�k�y�R�e�V�, �ó�.�B�`�2�+�i�2�/ �a�2���`�+�? �B�M �i�?�2 �>�Q�m�b�B�M�;
�J���`�F�2�i�-�ô�_�2�p�B�2�r �Q�7 �1�+�Q�M�Q�K�B�+ �.�v�M���K�B�+�b�- �R�N�- �k�R�3���k�j�R�X

���H�H�2�M�- �J�X ���M�/ �q�X �.���`�2�U�k�y�y�9���V�, �ó�*�?���`�K �T�`�B�+�B�M�; ���b �� �b�B�;�M���H �Q�7 �H�B�b�i�B�M�; �T�`�B�+�2 �T�`�2�+�B�b�B�Q�M�-�ô
�C�Q�m�`�M���H �Q�7 �>�Q�m�b�B�M�; �_�2�b�2��� �̀+�?�- �R�8�- �R�R�j���R�k�d�X

���H�H�2�M�- �J�X �h�X ���M�/ �q�X �>�X �.���`�2�U�k�y�y�9�#�V�, �ó�h�?�2 �2�z�2�+�i�b �Q�7 �+�?���`�K �H�B�b�i�B�M�; �T�`�B�+�2�b �Q�M �?�Q�m�b�2
�i�`���M�b���+�i�B�Q�M �T�`�B�+�2�b�-�ô�_�2���H �1�b�i���i�2 �1�+�Q�M�Q�K�B�+�b�- �j�k�- �e�N�8���d�R�j�X

�"���+�F�m�b�- �J�X�- �h�X �"�H���F�2�- �"�X �G���`�b�2�M�- ���M�/ �a�X �h���/�2�H�B�b�U�k�y�k�y�V�, �ó�a�2�[�m�2�M�i�B���H �"���`�;���B�M�B�M�;
�B�M �i�?�2 �6�B�2�H�/�, �1�p�B�/�2�M�+�2 �7�`�Q�K �J�B�H�H�B�Q�M�b �Q�7 �P�M�H�B�M�2 �"���`�;���B�M�B�M�; �A�M�i�2�`���+�i�B�Q�M�b�-�ô�h�?�2 �Z�m���`�i�2�`�H�v
�C�Q�m�`�M���H �Q�7 �1�+�Q�M�Q�K�B�+�b�- �R�j�8�- �R�j�R�N���R�j�e�R�X

�"���+�F�m�b�- �J�X�- �h�X �"�H���F�2�- ���M�/ �a�X �h���/�2�H�B�b�U�k�y�R�N�V�, �ó�P�M �i�?�2 �2�K�T�B�`�B�+���H �+�Q�M�i�2�M�i �Q�7 �+�?�2���T�@�i���H�F
�b�B�;�M���H�B�M�;�, ���M ���T�T�H�B�+���i�B�Q�M �i�Q �#���`�;���B�M�B�M�;�-�ô�C�Q�m�`�M���H �Q�7 �S�Q�H�B�i�B�+���H �1�+�Q�M�Q�K�v�- �R�k�d�- �R�8�N�N���R�e�k�3�X

�"�2�M�D���K�B�M�- �C�X �.�X�- �S�X �*�?�B�M�H�Q�v�- ���M�/ �.�X �h�X �q�B�M�F�H�2�`�U�k�y�y�d�V�, �ó�a�Q�`�i�B�M�;�- �6�`���M�+�?�B�b�B�M�; ���M�/
�_�2���H �1�b�i���i�2 �"�`�Q�F�2�`���;�2 �6�B�`�K�b�-�ô�h�?�2 �C�Q�m�`�M���H �Q�7 �_�2���H �1�b�i���i�2 �6�B�M���M�+�2 ���M�/ �1�+�Q�M�Q�K�B�+�b�- �j�9�-
�R�3�N���k�y�e�X

�"�2�`���+�?���- �1�X ���M�/ �J�X �C�X �a�2�B�H�2�`�U�k�y�R�9�V�, �ó�h�?�2 �2�z�2�+�i �Q�7 �H�B�b�i�B�M�; �T�`�B�+�2 �b�i�`���i�2�;�v �Q�M �i�`���M�b���+�i�B�Q�M
�b�2�H�H�B�M�; �T�`�B�+�2�b�-�ô�h�?�2 �C�Q�m�`�M���H �Q�7 �_�2���H �1�b�i���i�2 �6�B�M���M�+�2 ���M�/ �1�+�Q�M�Q�K�B�+�b�- �9�N�- �k�j�d���k�8�8�X

�"�?���i�i���+�?��� �̀v���- �l�X�- �*�X �q�X �>�Q�H�/�2�M�- ���M�/ �a�X �C���+�Q�#�b�2�M�U�k�y�R�k�V�, �ó�S�2�M�M�v �r�B�b�2�- �/�Q�H�H���`
�7�Q�Q�H�B�b�?�, �"�m�v���b�2�H�H �B�K�#���H���M�+�2�b �Q�M ���M�/ ���`�Q�m�M�/ �`�Q�m�M�/ �M�m�K�#�2�`�b�-�ô�J���M���;�2�K�2�M�i �a�+�B�2�M�+�2�- �8�3�-
�9�R�j���9�j�R�X

�*���`�/�2�H�H���- �1�X ���M�/ �J�X �C�X �a�2�B�H�2�`�U�k�y�R�e�V�, �ó�h�?�2 �2�z�2�+�i �Q�7 �H�B�b�i�B�M�; �T�`�B�+�2 �b�i�`���i�2�;�v �Q�M �`�2���H �2�b�i���i�2
�M�2�;�Q�i�B���i�B�Q�M�b�, ���M �2�t�T�2�`�B�K�2�M�i���H �b�i�m�/�v�-�ô�C�Q�m�`�M���H �Q�7 �1�+�Q�M�Q�K�B�+ �S�b�v�+�?�Q�H�Q�;�v�- �8�k�- �d�R���N�y�X

�*�?�2�M�- �u�X ���M�/ �_�X �q�X �_�Q�b�2�M�i�?���H�U�R�N�N�e���V�, �ó���b�F�B�M�; �S�`�B�+�2�b ���b �*�Q�K�K�B�i�K�2�M�i �.�2�p�B�+�2�b�-�ô
�A�M�i�2�`�M���i�B�Q�M���H �1�+�Q�M�Q�K�B�+ �_�2�p�B�2�r�- �j�d�- �R�k�N���R�8�8�X

������ �U�R�N�N�e�#�V�, �ó�P�M �i�?�2 �l�b�2 �Q�7 �*�2�B�H�B�M�;�@�S�`�B�+�2 �*�Q�K�K�B�i�K�2�M�i�b �#�v �J�Q�M�Q�T�Q�H�B�b�i�b�-�ô�h�?�2 �_���L�.
�C�Q�m�`�M���H �Q�7 �1�+�Q�M�Q�K�B�+�b�- �k�d�- �k�y�d���k�k�y�X

�.���p�B�b�- �J�X ���X ���M�/ �a�X �o���M �L�B�2�m�r�2�`�#�m�`�;�?�U�k�y�R�8�V�, �ó�*�?���T�i�2�` �R�k �@ �>�Q�m�b�B�M�;�- �6�B�M���M�+�2�- ���M�/
�i�?�2 �J���+�`�Q�2�+�Q�M�Q�K�v�-�ô �B�M�>���M�/�#�Q�Q�F �Q�7 �_�2�;�B�Q�M���H ���M�/ �l�`�#���M �1�+�Q�M�Q�K�B�+�b�- �2�/�X �#�v �:�X �.�m�`���M�i�Q�M�-
�C�X �o�X �>�2�M�/�2�`�b�Q�M�- ���M�/ �q�X �*�X �a�i�`���M�;�2�- �1�H�b�2�p�B�2�`�- �p�Q�H�X �8 �Q�7�>���M�/�#�Q�Q�F �Q�7 �_�2�;�B�Q�M���H ���M�/ �l�`�#���M
�1�+�Q�M�Q�K�B�+�b�- �d�8�j���3�R�R�X

�.�ð���+�m�M�i�Q�- �6�X�- �.�X �>�Q���M�;�- �J�X �S���H�Q�p�B�B�i���- ���M�/ �J�X �q�2�#�2�`�U�k�y�R�N�V�, �ó�A�Z�- �2�t�T�2�+�i���i�B�Q�M�b�-
���M�/ �+�?�Q�B�+�2�-�ô �h�2�+�?�X �`�2�T�X�- �L���i�B�Q�M���H �"�m�`�2���m �Q�7 �1�+�Q�M�Q�K�B�+ �_�2�b�2���`�+�?�X

�:���`�`�B�;���- �*�X ���M�/ ���X �>�2�/�H�m�M�/�U�k�y�k�y�V�, �ó�J�Q�`�i�;���;�2 �/�2�#�i�- �+�Q�M�b�m�K�T�i�B�Q�M�- ���M�/ �B�H�H�B�[�m�B�/ �?�Q�m�b�B�M�;
�K���`�F�2�i�b �B�M �i�?�2 �;�`�2���i �`�2�+�2�b�b�B�Q�M�-�ô���K�2�`�B�+���M �1�+�Q�M�Q�K�B�+ �_�2�p�B�2�r�- �R�R�y�- �R�e�y�j���R�e�j�9�X
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�:�2�M�2�b�Q�p�2�- �.�X ���M�/ �G�X �>���M�U�k�y�R�k�V�, �ó�a�2���`�+�? ���M�/ �J���i�+�?�B�M�; �B�M �i�?�2 �>�Q�m�b�B�M�; �J���`�F�2�i�-�ô�C�Q�m�`�M���H
�Q�7 �l�`�#���M �1�+�Q�M�Q�K�B�+�b�- �d�k�- �j�R���9�8�X

�:�2�M�2�b�Q�p�2�- �.�X ���M�/ �*�X �C�X �J���v�2�`�U�R�N�N�d�V�, �ó�1�[�m�B�i�v ���M�/ �h�B�K�2 �i�Q �a���H�2 �B�M �i�?�2 �_�2���H �1�b�i���i�2
�J���`�F�2�i�-�ô�h�?�2 ���K�2�`�B�+���M �1�+�Q�M�Q�K�B�+ �_�2�p�B�2�r�- �3�d�- �k�8�8���k�e�N�X

�:�H���2�b�2�`�- �1�X �G�X ���M�/ �*�X �:�X �L���i�?���M�b�Q�M�U�k�y�R�8�V�, �ó�>�Q�m�b�B�M�; �#�m�#�#�H�2�b�-�ô �B�M�>���M�/�#�Q�Q�F �Q�7
� �̀2�;�B�Q�M���H ���M�/ �m�`�#���M �2�+�Q�M�Q�K�B�+�b�- �1�H�b�2�p�B�2�`�- �p�Q�H�X �8�- �d�y�R���d�8�R�X

�:�m�Q�- �a�X�U�k�y�k�j�V�, �ó�_�2�7�2�`�2�M�+�2 �S�`�B�+�2 �l�T�/���i�B�M�; �B�M �i�?�2 �>�Q�m�b�B�M�; �J���`�F�2�i�-�ô�q�Q�`�F�B�M�; �T���T�2�`�X

�>���M�- �G�X ���M�/ �q�X �*�X �a�i�`���M�;�2�U�k�y�R�9�V�, �ó�"�B�/�/�B�M�; �q���`�b �7�Q�` �>�Q�m�b�2�b�-�ô�_�2���H �1�b�i���i�2 �1�+�Q�M�Q�K�B�+�b�-
�9�k�- �R���j�k�X

������ �U�k�y�R�8�V�, �ó�*�?���T�i�2�` �R�j �@ �h�?�2 �J�B�+�`�Q�b�i�`�m�+�i�m�`�2 �Q�7 �>�Q�m�b�B�M�; �J���`�F�2�i�b�, �a�2���`�+�?�- �"���`�;���B�M�B�M�;�-
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�q�B�H�i�2�`�K�m�i�?�- �a�X �a�X�- �h�X �:�m�#�H�2�`�- ���M�/ �G�X �S�B�2�`�+�2�U�k�y�k�k�V�, �ó���M�+�?�Q�`�B�M�; �Q�M �>�B�b�i�Q�`�B�+���H �_�Q�m�M�/
�L�m�K�#�2�` �_�2�7�2�`�2�M�+�2 �S�Q�B�M�i�b�, �1�p�B�/�2�M�+�2 �7�`�Q�K �.�m�`���#�H�2 �:�Q�Q�/�b �_�2�b���H�2 �S�`�B�+�2�b�-�ô�P� �̀;���M�B�x���i�B�Q�M
�a�+�B�2�M�+�2�X

�u���M�- �.�X ���M�/ �C�X �S�2�M���@�J���`�B�M�U�k�y�R�d�V�, �ó�_�Q�m�M�/ �Q�z �i�?�2 �#���`�;���B�M�B�M�;�, �h�?�2 �2�z�2�+�i�b �Q�7 �Q�z�2�`
�`�Q�m�M�/�M�2�b�b �Q�M �r�B�H�H�B�M�;�M�2�b�b �i�Q ���+�+�2�T�i�-�ô�C�Q�m�`�M���H �Q�7 �*�Q�M�b�m�K�2�` �_�2�b�2��� �̀+�?�- �9�9�- �j�3�R���j�N�8�X

�u���p���b�- ���X ���M�/ �a�X �u���M�;�U�R�N�N�8�V�, �ó�h�?�2 �a�i�`���i�2�;�B�+ �_�Q�H�2 �Q�7 �G�B�b�i�B�M�; �S�`�B�+�2 �B�M �J���`�F�2�i�B�M�; �_�2���H
�1�b�i���i�2�, �h�?�2�Q�`�v ���M�/ �1�p�B�/�2�M�+�2�-�ô�_�2���H �1�b�i���i�2 �1�+�Q�M�Q�K�B�+�b�- �k�j�- �j�9�d���j�e�3�X

�w�B�2�i�x�- �1�X �L�X ���M�/ �:�X �a�X �a�B�`�K���M�b�U�k�y�R�R�V�, �ó�_�2�p�B�2�r ���`�i�B�+�H�2�b�, �_�2���H �1�b�i���i�2 �"�`�Q�F�2�`���;�2 �_�2�@
�b�2���`�+�? �B�M �i�?�2 �L�2�r �J�B�H�H�2�M�M�B�m�K�-�ô�C�Q�m�`�M���H �Q�7 �_�2���H �1�b�i���i�2 �G�B�i�2� �̀��i�m� �̀2�- �R�N�- �j���9�y�X
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�h���#�H�2 �R�, �.�2�b�+�`�B�T�i�B�p�2 �a�i���i�B�b�i�B�+�b �7�Q�` �i�?�2 �J�G�a �a���K�T�H�2

�J�2���M �a�. �S�R�y �J�2�/�B���M �S�N�y�L
�a�m�+�+�2�b�b�7�m�H �G�B�b�i�B�M�;�y�X�e�e �y�X�9�d �y �y �R �d�e�-�N�3�R�-�N�8�j
�A�M�B�i�B���H �G�B�b�i �S�`�B�+�2�j�j�9�-�3�k�9 �k�N�k�-�j�N�d �N�y�-�y�y�y �k�9�N�-�N�y�y �e�e�9�-�N�y�y �d�e�-�N�3�R�-�N�8�j
�a���H�2�b �S�`�B�+�2 �j�y�d�-�R�N�y �k�e�j�-�e�8�R �3�8�-�y�y�y �k�j�8�-�8�y�y �e�y�j�-�y�y�y �8�y�-�j�3�k�-�N�y�8
�.�B�b�+�Q�m�M�i �R�R�-�e�3�9 �9�R�-�y�8�j �@�d�-�8�y�y �8�-�y�y�y �j�N�-�y�y�y �8�y�-�j�3�k�-�N�y�8
�.���v�b �Q�M �J���`�F�2�i �U�.�P�J�V �8�N�X�9�3 �d�9�X�8�y �j�j�k �R�8�j �9�3�-�R�3�y�-�R�R�3
�"�B�/�/�B�M�; �q���` �y�X�k�y �y�X�9�y �y �y �R �8�y�-�j�3�k�-�N�y�8
�l�M�/�2�`�@�G�B�b�i�B�M�; �y�X�e�9 �y�X�9�3 �y �R �R �8�y�-�j�3�k�-�N�y�8
�S�`�Q�T�2�`�i�v ���;�2 �U�u�2���`�b�V�j�e�X�y�N �k�N�X�9�N �j�j�y �3�y �d�9�-�e�8�3�-�9�9�3
�L�m�K�#�2�` �Q�7 �"�2�/�`�Q�Q�K�b�j�X�k�R �R�X�y�y �k �j �9 �d�8�-�9�9�3�-�e�R�9
�L�m�K�#�2�` �Q�7 �"���i�?�`�Q�Q�K�b�k�X�k�k �R�X�y�k �R�k �j�X�R �d�e�-�3�j�9�-�9�8�N
�G�B�p�B�M�; ���`�2�� �U�a�[�m���`�2 �6�2�2�i�V �R�-�N�9�e �N�d�8�X�d �R�-�y�y�e �R�-�d�R�3 �j�-�R�e�N �8�d�-�j�e�k�-�k�3�e
�a�B�M�;�H�2 �6���K�B�H�v �y�X�3�9 �y�X�j�d �y �R �R �d�e�-�N�3�R�-�N�8�j
�*�Q�M�/�Q �y�X�R�y �y�X�j�y �y �y �R �d�e�-�N�3�R�-�N�8�j
�*�Q�Q�T �y�X�y�y�k �y�X�y�9�R �y�y �y �d�e�-�N�3�R�-�N�8�j
�h�Q�r�M�?�Q�m�b�2 �y�X�y�j�y �y�X�R�d �y �y �y �d�e�-�N�3�R�-�N�8�j
�J�m�H�i�B�@�6���K�B�H�v �U�k�@�9 �l�M�B�i�b�V �y�X�y�k�d �y�X�R�e �y�y �y �d�e�-�N�3�R�-�N�8�j

�L�Q�i�2�b�, �h�?�B�b �i���#�H�2 �T�`�2�b�2�M�i�b �b�m�K�K���`�v �b�i���i�B�b�i�B�+�b �7�Q�` �Q�m�` �J�G�a �/���i���X �h�?�2 �b���K�T�H�2 �+�Q�M�b�B�b�i�b �Q�7 �d�e�-�N�3�R�-�N�8�j �?�Q�m�b�B�M�;
�#���`�;���B�M�B�M�; �2�p�2�M�i�b �Q�M �J�G�a �/���i�� �B�M �i�?�2 �l�X�a�X �7�`�Q�K �k�y�y�y �i�Q �k�y�k�k�X �h�?�2 �/���i�� �+�H�2���M�B�M�; �T�`�Q�+�2�b�b �Q�7 �J�G�a �/���i�� �B�b
�/�2�b�+�`�B�#�2�/ �B�M ���T�T�2�M�/�B�t�*�X�k�X �h���#�H�2���R�T�`�Q�p�B�/�2�b ���/�/�B�i�B�Q�M���H �/�2�i���B�H�b �Q�M �i�?�2 �p���`�B���#�H�2 �/�2�}�M�B�i�B�Q�M�b�X
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�h���#�H�2 �k�, �.�2�b�+�`�B�T�i�B�p�2 �a�i���i�B�b�i�B�+�b �6�Q�` �i�?�2 �_�2�/�}�M �a���K�T�H�2

�J�2���M �a�. �S�R�y �J�2�/�B���M �S�N�y�L
�S���M�2�H ���, �1�p�2�M�i �G�2�p�2�H
�A�M�B�i�B���H �G�B�b�i�B�M�; �S�`�B�+�2 �8�8�8�-�R�9�N �j�k�k�-�j�d�j �k�8�9�-�N�y�y �9�d�8�-�y�y�y �N�9�y�-�y�y�y �k�N�3�-�8�k�N
�6�B�M���H �G�B�b�i�B�M�; �S�`�B�+�2 �8�9�3�-�e�j�R �j�R�j�-�k�e�R �k�8�y�-�y�y�y �9�e�N�-�N�y�y �N�k�d�-�y�y�y �k�N�3�-�8�k�N
�a���H�2�b �S�`�B�+�2 �8�d�j�-�8�d�N �j�9�N�-�y�8�k �k�8�d�-�N�y�y �9�3�y�-�y�y�y �N�3�y�-�y�y�y �k�d�e�-�y�8�y
�.���v�b �Q�M �J���`�F�2�i �U�.�P�J�V �j�d�X�k�e �8�R�X�N�N �j�R�9 �R�y�R �k�N�e�-�e�e�y
�.�B�b�+�Q�m�M�i �@�k�y�-�j�y�y �d�3�-�9�j�k �@�3�9�-�y�y�y �@�8�-�y�y�y �j�j�-�N�8�y �k�d�e�-�y�8�y
�L�m�K�#�2�` �Q�7 �_�2�p�B�b�B�Q�M�b �y�X�8�R �R�X�R�j�y �y �k �k�N�3�-�8�k�N
�"�B�/�/�B�M�; �q���` �y�X�8�e �y�X�8�y�y �R �R �k�d�e�-�y�8�y
�l�M�/�2�`�@�G�B�b�i�B�M�; �y�X�j�8 �y�X�9�3 �y �y �R �k�d�e�-�y�8�y
�S�`�Q�T�2�`�i�v ���;�2 �U�u�2���`�b�V �9�R�X�N�j �j�y�X�8�k �N�j�8 �3�3 �k�d�d�-�N�R�N
�L�m�K�#�2�` �Q�7 �"�2�/�`�Q�Q�K�b �j�X�j�e �R�X�y�8 �k �j �8 �k�N�d�-�N�y�k
�L�Q�X �"���i�?�`�Q�Q�K�b �k�X�9�k �y�X�3�9 �R�X�8 �k�X�8 �j�X�8 �k�N�d�-�d�R�8
���T�T�`�Q�t�B�K���i�2 �a�[�m���`�2 �6�2�2�i �k�-�y�N�3 �N�8�d�X�9 �R�-�y�N�j �R�-�N�R�y �j�-�j�j�j �k�3�e�-�3�k�R
�a�B�M�;�H�2 �6���K�B�H�v �_�2�b�B�/�2�M�i�B���H �y�X�d�8 �y�X�9�j �y �R �R �k�N�3�-�8�k�N
�*�Q�M�/�Q�f�*�Q�@�Q�T �y�X�R�e �y�X�j�d �y �y �R �k�N�3�-�8�k�N
�h�Q�r�M�?�Q�m�b�2 �y�X�y�e�N �y�X�k�8�y �y �y �k�N�3�-�8�k�N
�J�m�H�i�B�@�6���K�B�H�v �U�k�@�9 �l�M�B�i�b�V �y�X�y�R�N �y�X�R�9�y �y �y �k�N�3�-�8�k�N
�S���M�2�H �"�, �"�m�v�2�` �*�Q�m�M�i�2� �̀Q�z�2�` �G�2�p�2�H
�"�m�v�2�` �*�Q�m�M�i�2�`�Q�z�2�` �S�`�B�+�2 �8�8�k�-�k�3�9 �j�k�y�-�d�j�y �k�8�y�-�y�y�y �9�d�y�-�y�y�y �N�9�R�-�y�y�y �j�R�9�-�3�k�N
�*�m�`�`�2�M�i �G�B�b�i�B�M�; �S�`�B�+�2 �8�8�R�-�k�d�9 �j�R�j�-�9�k�k �k�8�9�-�N�y�y �9�d�9�-�N�8�y �N�k�N�-�y�y�y �j�R�9�-�3�k�N
�S�`�B�+�2 ���/�D�m�b�i�K�2�M�i �R�-�y�R�R �8�R�-�3�R�j �@�j�8�-�y�y�y �y �j�8�-�R�y�y �j�R�9�-�N�k�N
���/�D�m�b�i�K�2�M�i �_���i�2 �@�y�X�y�y�R �y�X�y�e�3 �@�y�X�y�d�k �y �y�X�y�e�3 �j�R�9�-�N�k�N
�l�T�r���`�/ ���/�D�m�b�i�K�2�M�i �y�X�9�R �y�X�9�N�y �y �R �j�R�9�-�N�k�N
�.�Q�r�M�r���`�/ ���/�D�m�b�i�K�2�M�i �y�X�j�N �y�X�9�N�y �y �R �j�R�9�-�N�k�N
�L�m�K�#�2�` �Q�7 �*�Q�K�T�2�i�B�M�; �P�z�2�`�b �j�X�d�R �8�X�e�9�y �R �R�y �k�d�3�-�R�N�R
�a�m�+�+�2�b�b�7�m�H �*�Q�m�M�i�2�`�Q�z�2�` �y�X�k�N �y�X�9�e�y �y �R �j�R�9�-�3�k�N
�6���B�H�2�/ �*�Q�m�M�i�2�`�Q�z�2�` �/�m�2 �i�Q �*�Q�K�T�2�i�B�i�B�Q�M �y�X�9�8 �y�X�8�y�y �y �R �j�R�9�-�3�k�N
�6���B�H�2�/ �*�Q�m�M�i�2�`�Q�z�2�` �/�m�2 �i�Q �l�M�b���i�B�b�7���+�i�Q�`�v �S�`�B�+�2�y�X�R�y �y�X�j�y �y �y �R �j�R�9�-�3�k�N
�.���v�b �i�Q �*�Q�K�T�H�2�i�2 �.�2���H �9�N�X�R�d �j�j�X�8�e �k�e�9�y �3�y �R�y�j�-�j�k�N
�S���M�2�H �*�, �"�m�v�2�` �*�Q�m�M�i�2� �̀Q�z�2�` �G�2�p�2�H �r�B�i�?�Q�m�i �*�Q�K�T�2�i�B�M�; �P�z�2�`�b
�"�m�v�2�` �*�Q�m�M�i�2�`�Q�z�2�` �S�`�B�+�2 �8�y�8�-�N�3�e �k�3�N�-�y�8�N �k�j�3�-�8�y�y �9�j�y�-�y�y�y �3�8�y�-�y�y�y �R�R�k�-�k�8�j
�*�m�`�`�2�M�i �G�B�b�i�B�M�; �S�`�B�+�2 �8�k�8�-�k�d�R �j�y�j�-�y�k�8 �k�9�N�-�N�y�y �9�9�N�-�y�y�y �3�3�8�-�y�y�y �R�R�k�-�k�8�j
�S�`�B�+�2 ���/�D�m�b�i�K�2�M�i �@�R�N�-�k�3�d �9�9�-�k�3�9 �@�8�y�-�N�y�y �@�R�y�-�y�y�y �8�-�y�y�y �R�R�k�-�k�8�j
���/�D�m�b�i�K�2�M�i �_���i�2 �@�y�X�y�9 �y�X�y�e �@�y�X�R�y �@�y�X�y�j �y�X�y�R �R�R�k�-�k�8�j
�l�T�r���`�/ ���/�D�m�b�i�K�2�M�i �y�X�R�j �y�X�j�9 �y �y �R �R�R�k�-�k�8�j
�.�Q�r�M�r���`�/ ���/�D�m�b�i�K�2�M�i �y�X�e�d �y�X�9�d�y �R �R �R�R�k�-�k�8�j
�a�m�+�+�2�b�b�7�m�H �*�Q�m�M�i�2�`�Q�z�2�` �y�X�8�9 �y�X�8�y�y �R �R �R�R�k�-�k�8�j
�6���B�H�2�/ �*�Q�m�M�i�2�`�Q�z�2�` �/�m�2 �i�Q �*�Q�K�T�2�i�B�i�B�Q�M �y�X�y�R �y�X�y�N�y �y �y �R�R�k�-�k�8�j
�6���B�H�2�/ �*�Q�m�M�i�2�`�Q�z�2�` �/�m�2 �i�Q �l�M�b���i�B�b�7���+�i�Q�`�v �S�`�B�+�2�y�X�R�3 �y�X�j�3 �y �y �R �R�R�k�-�k�8�j
�.���v�b �i�Q �*�Q�K�T�H�2�i�2 �.�2���H �8�R�X�R�j �j�8�X�3�e �k�d�9�R �3�9 �e�e�-�y�3�9

�L�Q�i�2�b�, �h�?�B�b �i���#�H�2 �T�`�2�b�2�M�i�b �b�m�K�K���`�v �b�i���i�B�b�i�B�+�b �7�Q�` �Q�m�` �_�2�/�}�M �/���i���X �h�?�2 �b���K�T�H�2 �+�Q�M�b�B�b�i�b �Q�7 �#�m�v�2�` ���M�/ �b�2�H�H�2�`
�B�M�i�2�`���+�i�B�Q�M�b �7�`�Q�K �k�N�e�-�e�9�y �?�Q�m�b�B�M�; �#���`�;���B�M�B�M�; �2�p�2�M�i�b �Q�M �_�2�/�}�M�ö�b �T�H���i�7�Q�`�K ���+�`�Q�b�b �9�8 �b�i���i�2�b �B�M �i�?�2 �l�X�a�X �7�`�Q�K
�C���M�m���`�v �k�y�R�k �i�Q �.�2�+�2�K�#�2�` �k�y�k�k�X �S���M�2�H �� �/�2�b�+�`�B�#�2�b �i�?�2 �B�M�7�Q�`�K���i�B�Q�M ���i �i�?�2 �2�p�2�M�i �H�2�p�2�H�X �S���M�2�H �" �T�`�Q�p�B�/�2�b
�B�M�7�Q�`�K���i�B�Q�M ���i �i�?�2 �#�m�v�2�` �+�Q�m�M�i�2�`�Q�z�2�` �H�2�p�2�H�X �S���M�2�H �* �b�m�K�K���`�B�x�2�b �� �b�m�#�b���K�T�H�2 �Q�7 �#�m�v�2�` �+�Q�m�M�i�2�`�Q�z�2�`�b �r�?�2�`�2
�i�?�2�`�2 �B�b �M�Q �+�Q�K�T�2�i�B�M�; �Q�z�2�`�b�X �q�2 �r�B�M�b�Q�`�B�x�2 �i�?�2 �B�M�B�i�B���H �H�B�b�i�B�M�; �T�`�B�+�2�- �}�M���H �H�B�b�i�B�M�; �T�`�B�+�2�- �}�M���H �b���H�2�b �T�`�B�+�2�- �#�m�v�2�`
�+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�2�- ���M�/ �+�m�`�`�2�M�i �H�B�b�i�B�M�; �T�`�B�+�2 ���i �H�2�p�2�H �y�X�y�R�W ���M�/ �N�N�X�8�W�X �S�`�Q�T�2�`�i�v ���;�2�- �M�m�K�#�2�` �Q�7 �`�2�p�B�b�B�Q�M�b�-
�M�m�K�#�2�` �Q�7 �#�2�/�`�Q�Q�K�b�- �M�m�K�#�2�` �Q�7 �#���i�?�`�Q�Q�K�b�- ���M�/ �M�m�K�#�2�` �Q�7 ���/�/�B�i�B�Q�M���H �Q�z�2�`�b ���`�2 �r�B�M�b�Q�`�B�x�2�/ ���i �H�2�p�2�H �N�N�X�N�W�X
�h�?�2 �H�B�p�B�M�; ���`�2�� �B�b �r�B�M�b�Q�`�B�x�2�/ ���i �H�2�p�2�H �y�X�y�R�W ���M�/ �N�N�X�N�W�X ���T�T�2�M�/�B�t �h���#�H�2���R �T�`�Q�p�B�/�2�b ���/�/�B�i�B�Q�M���H �/�2�i���B�H�b �Q�M
�p���`�B���#�H�2 �/�2�}�M�B�i�B�Q�M�b ���M�/ �+�Q�M�b�i�`�m�+�i�B�Q�M�X
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�h���#�H�2 �j�, �A�M�i�2�`���+�i�B�p�2 �_�Q�m�M�/�B�M�; �#�v �_�Q�m�M�/ �G�2�p�2�H �Q�7 �"�m�v�2�` �P�z�2�` �S�`�B�+�2�b

�_�Q�m�M�/ �"�m�v�2�` �P�z�2�` �S�`�B�+�2�-x

�U�R�V �U�k�V �U�j�V �U�9�V
x = �R�y�y�Ex = �8�y�E x = �R�y�E x = �8�E

�_�Q�m�M�/�- �R�y�y�E �y�X�R�d�d��� �y�X�y�y�k �y�X�y�R�e��� �y�X�y�k�3���

�U�y�X�y�y�8�V �U�y�X�y�y�9�V �U�y�X�y�y�e�V �U�y�X�y�y�e�V

�_�Q�m�M�/�- �8�y�E �@�y�X�y�R�k��� �y�X�R�N�y��� �y�X�y�y�3� �y�X�y�j�R���

�U�y�X�y�y�j�V �U�y�X�y�y�9�V �U�y�X�y�y�8�V �U�y�X�y�y�8�V

�_�Q�m�M�/�- �R�y�E �y�X�y�y�j �y�X�y�y�y �y�X�k�y�8��� �y�X�y�R�e���

�U�y�X�y�y�k�V �U�y�X�y�y�k�V �U�y�X�y�y�9�V �U�y�X�y�y�9�V

�_�Q�m�M�/�- �8�E �@�y�X�y�y�R �@�y�X�y�y�j �@�y�X�y�y�R �y�X�k�k�e���

�U�y�X�y�y�k�V �U�y�X�y�y�k�V �U�y�X�y�y�j�V �U�y�X�y�y�j�V

�a�T�2�+�B���H �N�E�- �R�y�y�E�y�X�y�R�y��� �y�X�y�y�k �y�X�y�k�9��� �y�X�y�j�N���

�U�y�X�y�y�j�V �U�y�X�y�y�j�V �U�y�X�y�y�8�V �U�y�X�y�y�8�V

�a�T�2�+�B���H �N�E�- �8�y�E �@�y�X�y�R�N��� �y�X�y�y�3�� �y�X�y�y�e �y�X�y�k�3���

�U�y�X�y�y�9�V �U�y�X�y�y�9�V �U�y�X�y�y�e�V �U�y�X�y�y�e�V

�a�T�2�+�B���H �N�E�- �R�y�E �@�y�X�y�y�N��� �@�y�X�y�y�k �y�X�y�R�R��� �y�X�y�y�d�

�U�y�X�y�y�k�V �U�y�X�y�y�k�V �U�y�X�y�y�9�V �U�y�X�y�y�9�V

�*�?���`�K�- �R�y�y�E �y�X�y�9�N��� �@�y�X�y�R�k��� �y�X�y�k�9��� �y�X�y�k�e���

�U�y�X�y�y�j�V �U�y�X�y�y�j�V �U�y�X�y�y�8�V �U�y�X�y�y�8�V

�*�?���`�K�- �8�y�E �@�y�X�y�k�e��� �y�X�y�e�9��� �y�X�y�R�y� �y�X�y�k�y���

�U�y�X�y�y�j�V �U�y�X�y�y�9�V �U�y�X�y�y�e�V �U�y�X�y�y�8�V

�*�?���`�K�- �R�y�E �@�y�X�y�y�e��� �@�y�X�y�y�k �y�X�y�9�8��� �y�X�y�y�3��

�U�y�X�y�y�k�V �U�y�X�y�y�k�V �U�y�X�y�y�9�V �U�y�X�y�y�9�V

�*�?���`�K�- �8�E �@�y�X�y�R�y��� �@�y�X�y�y�k �y�X�y�y�R �y�X�y�e�k���

�U�y�X�y�y�j�V �U�y�X�y�y�j�V �U�y�X�y�y�8�V �U�y�X�y�y�8�V

�P�#�b�X �k�e�N�-�R�k�N �k�e�N�-�R�k�N �k�e�N�-�R�k�N �k�e�N�-�R�k�N
�*�Q�M�i�`�Q�H �J�2���M �y�X�y�3 �y�X�y�d �y�X�k�9 �y�X�k�R
R2 �y�X�k�k �y�X�k�R �y�X�R�N �y�X�k�R
�G�Q�; �Q�7 �*�m�`�`�2�M�i �G�B�b�i �S�`�B�+�2X X X X
�>�Q�m�b�B�M�; �*�?���`���+�i�2�`�B�b�i�B�+�bX X X X
�u�2����̀ �J�Q�M�i�? �6�1 X X X X
�u�2����̀ �w�B�T�@�*�Q�/�2 �6�1 X X X X
�u�2����̀ �"�m�v�2�` ���;�2�M�i �6�1 X X X X

�L�Q�i�2�b�, �h�?�B�b �i���#�H�2 �T�`�2�b�2�M�i�b �i�?�2 �2�z�2�+�i �Q�7 �+�m�`�`�2�M�i �H�B�b�i �T�`�B�+�2 �7�Q�`�K���i �Q�M �i�?�2 �#�m�v�2�` �Q�z�2�` �7�Q�`�K���i�b�X �h�?�B�b �i���#�H�2
�T�`�2�b�2�M�i�b �b�m�K�K���`�v �b�i���i�B�b�i�B�+�b �7�Q�` �Q�m�` �_�2�/�}�M �/���i���X �h�?�2 �b���K�T�H�2 �+�Q�M�b�B�b�i�b �Q�7 �#�m�v�2�` ���M�/ �b�2�H�H�2�` �B�M�i�2�`���+�i�B�Q�M�b �7�`�Q�K
�k�N�e�-�e�9�y �?�Q�m�b�B�M�; �#���`�;���B�M�B�M�; �2�p�2�M�i�b �Q�M �_�2�/�}�M�ö�b �T�H���i�7�Q�`�K ���+�`�Q�b�b �9�8 �b�i���i�2�b �B�M �i�?�2 �l�X�a�X �7�`�Q�K �C���M�m���`�v �k�y�R�k �i�Q
�.�2�+�2�K�#�2�` �k�y�k�k�X �_�Q�#�m�b�i �b�i���M�/���`�/ �2�`�`�Q�`�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �T���`�2�M�i�?�2�b�2�b�X � p < 0:10�- � � p < 0:05�- � � � p < 0:01�X
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�h���#�H�2 �9�, �J�2�+�?���M�B�b�K �h�2�b�i �Q�7 �A�M�i�2�`���+�i�B�p�2 �_�Q�m�M�/�B�M�;

�_�Q�m�M�/ �"�m�v�2�` �P�z�2�` �S�`�B�+�2�-x

�U�R�V �U�k�V �U�j�V �U�9�V
x = �R�y�y�Ex = �8�y�E x = �R�y�E x = �8�E

�_�Q�m�M�/�- �R�y�y�E �@�y�X�y�8�y��� �y�X�y�R�j��� �y�X�y�9�3��� �y�X�y�8�3���

�U�y�X�y�y�9�V �U�y�X�y�y�8�V �U�y�X�y�y�d�V �U�y�X�y�y�d�V

�_�Q�m�M�/�- �8�y�E �y�X�y�y�y �@�y�X�y�8�8��� �y�X�y�9�R��� �y�X�y�e�d���

�U�y�X�y�y�9�V �U�y�X�y�y�j�V �U�y�X�y�y�e�V �U�y�X�y�y�e�V

�_�Q�m�M�/�- �R�y�E �y�X�y�R�j��� �y�X�y�y�e�� �y�X�y�y�j �y�X�y�j�N���

�U�y�X�y�y�j�V �U�y�X�y�y�j�V �U�y�X�y�y�8�V �U�y�X�y�y�8�V

�_�Q�m�M�/�- �8�E �y�X�y�y�d��� �y�X�y�y�9� �y�X�y�k�y��� �y�X�y�k�d���

�U�y�X�y�y�k�V �U�y�X�y�y�k�V �U�y�X�y�y�9�V �U�y�X�y�y�9�V

�a�T�2�+�B���H �N�E�- �R�y�y�E �y�X�y�y�3�� �@�y�X�y�y�9 �y�X�y�k�y��� �y�X�y�j�R���

�U�y�X�y�y�9�V �U�y�X�y�y�9�V �U�y�X�y�y�8�V �U�y�X�y�y�8�V

�a�T�2�+�B���H �N�E�- �8�y�E �@�y�X�y�k�y��� �y�X�y�y�N� �y�X�y�y�3 �y�X�y�k�3���

�U�y�X�y�y�9�V �U�y�X�y�y�8�V �U�y�X�y�y�d�V �U�y�X�y�y�d�V

�a�T�2�+�B���H �N�E�- �R�y�E �@�y�X�y�y�d�� �@�y�X�y�y�j �y�X�y�R�N��� �y�X�y�R�k��

�U�y�X�y�y�j�V �U�y�X�y�y�j�V �U�y�X�y�y�8�V �U�y�X�y�y�8�V

�*�?���`�K�- �R�y�y�E �@�y�X�y�e�3��� �@�y�X�y�y�N��� �y�X�y�8�j��� �y�X�y�8�N���

�U�y�X�y�y�j�V �U�y�X�y�y�j�V �U�y�X�y�y�e�V �U�y�X�y�y�e�V

�*�?���`�K�- �8�y�E �@�y�X�y�k�R��� �@�y�X�y�e�j��� �y�X�y�9�8��� �y�X�y�8�3���

�U�y�X�y�y�9�V �U�y�X�y�y�j�V �U�y�X�y�y�d�V �U�y�X�y�y�d�V

�*�?���`�K�- �R�y�E �y�X�y�y�R �y�X�y�y�9 �@�y�X�y�j�j��� �y�X�y�j�y���

�U�y�X�y�y�j�V �U�y�X�y�y�j�V �U�y�X�y�y�8�V �U�y�X�y�y�8�V

�*�?���`�K�- �8�E �@�y�X�y�y�k �y�X�y�y�9 �y�X�y�k�y��� �@�y�X�y�R�k��

�U�y�X�y�y�j�V �U�y�X�y�y�j�V �U�y�X�y�y�e�V �U�y�X�y�y�e�V

�P�#�b�X �k�R�k�-�y�9�k �k�R�k�-�y�9�k �k�R�k�-�y�9�k �k�R�k�-�y�9�k
�*�Q�M�i�`�Q�H �J�2���M �y�X�y�N �y�X�y�3 �y�X�k�N �y�X�k�e
R2 �y�X�k�9 �y�X�k�k �y�X�k�R �y�X�k�R
�G�Q�; �Q�7 �*�m�`�`�2�M�i �G�B�b�i �S�`�B�+�2X X X X
�>�Q�m�b�B�M�; �*�?���`���+�i�2�`�B�b�i�B�+�bX X X X
�u�2����̀ �J�Q�M�i�? �6�1 X X X X
�u�2����̀ �w�B�T�@�*�Q�/�2 �6�1 X X X X
�u�2����̀ �"�m�v�2�` ���;�2�M�i �6�1 X X X X

�L�Q�i�2�b�, �h�?�B�b �i���#�H�2 �T�`�2�b�2�M�i�b �i�?�2 �+�Q�`�`�2�H���i�B�Q�M �#�2�i�r�2�2�M �`�Q�m�M�/ �#�m�v�2�` �Q�z�2�` �T�`�B�+�2�b ���i �/�B�z�2�`�2�M�i �H�2�p�2�H�b ���M�/
�+�?���`�K�f�`�Q�m�M�/ �b�2�H�H�2�` �H�B�b�i �T�`�B�+�2�b ���7�i�2�` �2�t�+�H�m�/�B�M�; �Q�#�b�2�`�p���i�B�Q�M�b �r�B�i�? �x�2�`�Q �Q�` �i�`�B�p�B���H ���/�D�m�b�i�K�2�M�i�b�X �h�?�B�b �i���#�H�2
�T�`�2�b�2�M�i�b �b�m�K�K���`�v �b�i���i�B�b�i�B�+�b �7�Q�` �Q�m�` �_�2�/�}�M �/���i���X �h�?�2 �b���K�T�H�2 �+�Q�M�b�B�b�i�b �Q�7 �#�m�v�2�` ���M�/ �b�2�H�H�2�` �B�M�i�2�`���+�i�B�Q�M�b �7�`�Q�K
�k�N�e�-�e�9�y �?�Q�m�b�B�M�; �#���`�;���B�M�B�M�; �2�p�2�M�i�b �Q�M �_�2�/�}�M�ö�b �T�H���i�7�Q�`�K ���+�`�Q�b�b �9�8 �b�i���i�2�b �B�M �i�?�2 �l�X�a�X �7�`�Q�K �C���M�m���`�v �k�y�R�k �i�Q
�.�2�+�2�K�#�2�` �k�y�k�k�X �h�?�2 �/�2�T�2�M�/�2�M�i �p���`�B���#�H�2 �B�b �r�?�2�i�?�2�` �i�?�2 �#�m�v�2�` �Q�z�2�` �T�`�B�+�2 �B�b �� �`�Q�m�M�/ �M�m�K�#�2�` ���i �� �b�T�2�+�B�}�+
�H�2�p�2�H�X �_�Q�#�m�b�i �b�i���M�/���`�/ �2�`�`�Q�`�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �T���`�2�M�i�?�2�b�2�b�X � p < 0:10�- � � p < 0:05�- � � � p < 0:01�X
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�6�B�;�m�`�2 �R�, �.�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �1�p�2�M�i�@�G�2�p�2�H �S�`�B�+�2�b �U�J�G�a�V

�U���V �A�M�B�i�B���H �G�B�b�i �S�`�B�+�2 �U�#�V �A�M�B�i�B���H �G�B�b�i �S�`�B�+�2 �U�w�Q�Q�K�@�B�M�V

�U�+�V �6�B�M���H �a���H�2�b �S�`�B�+�2 �U�/�V �6�B�M���H �a���H�2�b �S�`�B�+�2 �U�w�Q�Q�K�@�B�M�V

�L�Q�i�2�b�, �h�?�B�b �}�;�m�`�2 �b�?�Q�r�b �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �i�?�2 �B�M�B�i�B���H �H�B�b�i �T�`�B�+�2 ���M�/ �}�M���H �b���H�2�b �T�`�B�+�2 �Q�7 �T�`�Q�T�2�`�i�B�2�b �m�b�B�M�; �i�?�2
�J�G�a �b���K�T�H�2�X �h�?�B�b �i���#�H�2 �T�`�2�b�2�M�i�b �b�m�K�K���`�v �b�i���i�B�b�i�B�+�b �7�Q�` �Q�m�` �J�G�a �/���i���X �h�?�2 �b���K�T�H�2 �+�Q�M�b�B�b�i�b �Q�7 �d�e�-�N�3�R�-�N�8�j
�?�Q�m�b�B�M�; �#���`�;���B�M�B�M�; �2�p�2�M�i�b �Q�M �J�G�a �/���i�� �B�M �i�?�2 �l�X�a�X �7�`�Q�K �k�y�y�y �i�Q �k�y�k�k�X �q�2 �`�2�b�i�`�B�+�i �Q�m�` �7�Q�+�m�b �i�Q �b�B�M�;�H�2�@�7���K�B�H�v�-
�+�Q�M�/�Q�b�- ���M�/ �i�Q�r�M�?�Q�m�b�2�b�X �q�2 �Q�M�H�v �F�2�2�T �Q�#�b�2�`�p���i�B�Q�M�b �r�B�i�? �� �M�Q�M�@�K�B�b�b�B�M�; �B�M�B�i�B���H �H�B�b�i �T�`�B�+�2 ���M�/ �}�M���H �b���H�2 �T�`�B�+�2�X
�q�2 ���H�b�Q �/�`�Q�T �7�Q�`�2�+�H�Q�b�m�`�2�b ���M�/ �b�?�Q�`�i �b���H�2�b�X ���H�H �T�`�B�+�2�b ���`�2 �B�M �i�?�Q�m�b���M�/ �l�X�a�X �/�Q�H�H���`�b�X �1���+�? �#���` �`�2�T�`�2�b�2�M�i�b �� �R�F
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�i�?�2 �T�`�Q�T�2�`�i�v �H�2�p�2�H�X �6�Q�` �#�2�i�i�2�` �B�H�H�m�b�i�`���i�B�Q�M�- �r�2 �Q�K�B�i �i�?�2 �`�2�b�m�H�i�b �Q�M �b�T�2�+�B���H �N�F�X �h�?�2 �7�m�H�H �b�2�i �Q�7 �`�2�b�m�H�i�b �Q�M �i�?�2
�2�[�m�B�p���H�2�M�i �`�2�;�`�2�b�b�B�Q�M�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �h���#�H�2���e�X
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�U���V �"�m�v�2�` �a�m�+�+�2�b�b �_���i�2 �U�#�V �L�m�K�#�2�` �Q�7 �*�Q�K�T�2�i�B�M�; �P�z�2�`�b

�U�+�V �6���B�H�m�`�2 �/�m�2 �i�Q �*�Q�K�T�2�i�B�M�; �P�z�2�`�b�U�/�V �6���B�H�m�`�2 �/�m�2 �i�Q �l�M�b���i�B�b�7���+�i�Q�`�v �S�`�B�+�2

�L�Q�i�2�b�, �h�?�B�b �b�2�i �Q�7 �}�;�m�`�2�b �T�H�Q�i�b �i�?�2 �2�z�2�+�i �Q�7 �i�?�2 �+�m�`�`�2�M�i �H�B�b�i �T�`�B�+�2 �7�Q�`�K���i �Q�M �Q�z�2�` �Q�m�i�+�Q�K�2�b ���M�/ �i�?�2 �+�Q�K�@
�T�2�i�B�i�B�Q�M�- ���H�Q�M�; �r�B�i�? �N�y�W �*�A�X �h�?�2 �`�2�b�m�H�i�b ���`�2 �2�b�i�B�K���i�2�/ �m�b�B�M�; �1�[�X �U�k�V�X �h�?�2 �+�Q�M�i�`�Q�H �K�2���M�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M
�i�?�2 �H�2�;�2�M�/�b�X �h�?�2 �b���K�T�H�2 �+�Q�M�b�B�b�i�b �Q�7 �#�m�v�2�` ���M�/ �b�2�H�H�2�` �B�M�i�2�`���+�i�B�Q�M�b �7�`�Q�K �k�N�e�-�e�9�y �?�Q�m�b�B�M�; �#���`�;���B�M�B�M�; �2�p�2�M�i�b �Q�M
�_�2�/�}�M�ö�b �T�H���i�7�Q�`�K ���+�`�Q�b�b �9�8 �b�i���i�2�b �B�M �i�?�2 �l�X�a�X �7�`�Q�K �C���M�m���`�v �k�y�R�k �i�Q �.�2�+�2�K�#�2�` �k�y�k�k�X �h�?�2 �/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�b
���`�2 �i�?�2 �#�m�v�2�` �b�m�+�+�2�b�b �B�M�/�B�+���i�Q�` �B�M �S���M�2�H �U���V�- �M�m�K�#�2�` �Q�7 �+�Q�K�T�2�i�B�M�; �Q�z�2�`�b �B�M �S���M�2�H �U�#�V�- �/�m�K�K�B�2�b �B�M�/�B�+���i�B�M�;
�r�?�2�i�?�2�` �i�?�2 �Q�z�2�` �B�b �7���B�H�2�/ �/�m�2 �i�Q �+�Q�K�T�2�i�B�M�; �Q�z�2�`�b �B�M �S���M�2�H �U�+�V �Q�` �7���B�H�/ �/�m�2 �i�Q �m�M�b���i�B�b�7���+�i�Q�`�v �T�`�B�+�2 �B�M �S���M�2�H
�U�/�V�X �h�?�2 �B�M�/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�b �Q�7 �B�M�i�2�`�2�b�i ���`�2 �/�m�K�K�B�2�b �B�M�/�B�+���i�B�M�; �r�?�2�i�?�2�` �i�?�2 �+�m�`�`�2�M�i �H�B�b�i �T�`�B�+�2 �B�b �� �M�m�K�#�2�`
�Q�7 �b�T�2�+�B���H �7�Q�`�K���i�X �A�M �T���`�i�B�+�m�H���`�- �i�?�2 �b���K�T�H�2 �m�b�2�/ �B�M �S���M�2�H�b �U�+�V ���M�/ �U�/�V �B�M�+�H�m�/�2�b �Q�M�H�v �7���B�H�2�/ �Q�z�2�`�b�X ���H�H �`�2�;�`�2�b�@
�b�B�Q�M�b �+�Q�M�i�`�Q�H �7�Q�` �i�?�2 �`�2�b�i�`�B�+�i�2�/ �+�m�#�B�+ �b�T�H�B�M�2 �Q�7 �H�Q�; �H�B�b�i �T�`�B�+�2�- �?�Q�m�b�B�M�; �+�?���`���+�i�2�`�B�b�i�B�+�b�- �M�m�K�#�2�` �Q�7 �+�Q�K�T�2�i�B�M�;
�Q�z�2�`�b ���M�/ �#�m�v�2�` ���/�D�m�b�i�K�2�M�i�X �>�Q�m�b�B�M�; �+�?���`���+�i�2�`�B�b�i�B�+�b �B�M�+�H�m�/�2 �i�?�2 �T�`�Q�T�2�`�i�v ���;�2�- �T�`�Q�T�2�`�i�v �i�v�T�2�- �H�Q�; �Q�7 �b�[�m���`�2
�7�Q�Q�i�- �M�m�K�#�2�` �Q�7 �#�2�/�`�Q�Q�K�b�- ���M�/ �M�m�K�#�2�` �Q�7 �#���i�?�`�Q�Q�K�b�X �q�2 ���H�b�Q �B�K�T�Q�b�2 �u�2���`� �J�Q�M�i�?�- �u�2���`� �w�B�T�+�Q�/�2�- ���M�/
�"�m�v�2�` ���;�2�M�i �}�t�2�/ �2�z�2�+�i�b�X �_�Q�#�m�b�i �b�i���M�/���`�/ �2�`�`�Q�`�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �T���`�2�M�i�?�2�b�2�b�X �6�Q�` �#�2�i�i�2�` �B�H�H�m�b�i�`���i�B�Q�M�- �r�2
�Q�K�B�i �i�?�2 �`�2�b�m�H�i�b �Q�M �b�T�2�+�B���H �N�F�X �h�?�2 �7�m�H�H �b�2�i �Q�7 �`�2�b�m�H�i�b �Q�M �i�?�2 �2�[�m�B�p���H�2�M�i �`�2�;�`�2�b�b�B�Q�M�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �h���#�H�2���d�X
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�U���V ���/�D�m�b�i�K�2�M�i �U�#�V ���/�D�m�b�i�K�2�M�i �_���i�2

�L�Q�i�2�b�, �h�?�B�b �b�2�i �Q�7 �}�;�m�`�2�b �T�`�2�b�2�M�i�b �i�?�2 ���M�+�?�Q�`�B�M�; �2�z�2�+�i �Q�7 �i�?�2 �b�T�2�+�B���H �+�m�`�`�2�M�i �H�B�b�i �T�`�B�+�2�b ���H�Q�M�; �r�B�i�? �N�y�W �*�A�X
�h�?�2 �`�2�b�m�H�i�b ���`�2 �2�b�i�B�K���i�2�/ �m�b�B�M�; �1�[�X �U�k�V�X �h�?�2 �+�Q�M�i�`�Q�H �K�2���M�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �i�?�2 �H�2�;�2�M�/�b�X �h�?�2 �b���K�T�H�2 �+�Q�M�b�B�b�i�b
�Q�7 �#�m�v�2�` ���M�/ �b�2�H�H�2�` �B�M�i�2�`���+�i�B�Q�M�b �7�`�Q�K �k�N�e�-�e�9�y �?�Q�m�b�B�M�; �#���`�;���B�M�B�M�; �2�p�2�M�i�b �Q�M �_�2�/�}�M�ö�b �T�H���i�7�Q�`�K ���+�`�Q�b�b �9�8 �b�i���i�2�b
�B�M �i�?�2 �l�X�a�X �7�`�Q�K �C���M�m���`�v �k�y�R�k �i�Q �.�2�+�2�K�#�2�` �k�y�k�k�X �h�?�2 �/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�b ���`�2 �i�?�2 �#�m�v�2�`�ö�b ���/�D�m�b�i�K�2�M�i �B�M
�S���M�2�H �U���V�- ���M�/ �i�?�2 ���/�D�m�b�i�K�2�M�i �`���i�2 �B�M �S���M�2�H �U�#�V�X �h�?�2 ���/�D�m�b�i�K�2�M�i �B�b �/�2�}�M�2�/ ���b �i�?�2 �/�B�z�2�`�2�M�+�2 �#�2�i�r�2�2�M �#�m�v�2�`
�Q�z�2�` �T�`�B�+�2 ���M�/ �b�2�H�H�2�` �+�m�`�`�2�M�i �H�B�b�i �T�`�B�+�2�X ���M �m�T�r���`�/ �U�T�Q�b�B�i�B�p�2�V ���/�D�m�b�i�K�2�M�i �B�K�T�H�B�2�b �i�?�2 �Q�z�2�` �T�`�B�+�2 �i�Q �#�2 �?�B�;�?�2�`
�i�?���M �i�?�2 �b�2�H�H�2�` �H�B�b�i �T�`�B�+�2�X �h�?�2 ���/�D�m�b�i�K�2�M�i �`���i�2 �B�b �/�2�}�M�2�/ ���b �i�?�2 �`���i�B�Q �Q�7 �i�?�2 ���/�D�m�b�i�K�2�M�i �i�Q �+�m�`�`�2�M�i �H�B�b�i �T�`�B�+�2�X
�h�?�2 �B�M�/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�b �Q�7 �B�M�i�2�`�2�b�i ���`�2 �/�m�K�K�B�2�b �B�M�/�B�+���i�B�M�; �r�?�2�i�?�2�` �i�?�2 �+�m�`�`�2�M�i �H�B�b�i �T�`�B�+�2 �B�b �� �M�m�K�#�2�` �Q�7
�b�T�2�+�B���H �7�Q�`�K���i�X �A�M �2���+�? �T���M�2�H�- �r�2 �b�T�H�B�i �i�?�2 �b���K�T�H�2 �#�v �m�T�r���`�/ ���M�/ �/�Q�r�M�r���`�/ ���/�D�m�b�i�K�2�M�i�X ���H�H �`�2�;�`�2�b�b�B�Q�M�b
�+�Q�M�i�`�Q�H �7�Q�` �i�?�2 �`�2�b�i�`�B�+�i�2�/ �+�m�#�B�+ �b�T�H�B�M�2 �Q�7 �H�Q�; �H�B�b�i �T�`�B�+�2�- �?�Q�m�b�B�M�; �+�?���`���+�i�2�`�B�b�i�B�+�b�- �M�m�K�#�2�` �Q�7 �+�Q�K�T�2�i�B�M�; �Q�z�2�`�b
���M�/ �#�m�v�2�` ���/�D�m�b�i�K�2�M�i�X �>�Q�m�b�B�M�; �+�?���`���+�i�2�`�B�b�i�B�+�b �B�M�+�H�m�/�2 �i�?�2 �T�`�Q�T�2�`�i�v ���;�2�- �T�`�Q�T�2�`�i�v �i�v�T�2�- �H�Q�; �Q�7 �b�[�m���`�2 �7�Q�Q�i�-
�M�m�K�#�2�` �Q�7 �#�2�/�`�Q�Q�K�b�- ���M�/ �M�m�K�#�2�` �Q�7 �#���i�?�`�Q�Q�K�b�X �q�2 ���H�b�Q �B�K�T�Q�b�2 �u�2���`� �J�Q�M�i�?�- �u�2���`� �w�B�T�+�Q�/�2�- ���M�/ �"�m�v�2�`
���;�2�M�i �}�t�2�/ �2�z�2�+�i�b�X �_�Q�#�m�b�i �b�i���M�/���`�/ �2�`�`�Q�`�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �T���`�2�M�i�?�2�b�2�b�X �6�Q�` �#�2�i�i�2�` �B�H�H�m�b�i�`���i�B�Q�M�- �r�2 �Q�K�B�i �i�?�2
�`�2�b�m�H�i�b �Q�M �b�T�2�+�B���H �N�F�X �h�?�2 �7�m�H�H �b�2�i �Q�7 �`�2�b�m�H�i�b �Q�M �i�?�2 �2�[�m�B�p���H�2�M�i �`�2�;�`�2�b�b�B�Q�M�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �h���#�H�2���3�X
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�U���V �"�m�v�2�` �a�m�+�+�2�b�b �_���i�2 �U�#�V �G�Q�; �Q�7 �a���H�2�b �S�`�B�+�2

�U�+�V �.���v�b �i�Q �*�Q�K�T�H�2�i�2 �.�2���H

�L�Q�i�2�b�, �h�?�B�b �b�2�i �Q�7 �}�;�m�`�2�b �T�`�2�b�2�M�i�b �i�?�2 �2�z�2�+�i�b �Q�7 �#�m�v�2�` �+�Q�m�M�i�2�`�Q�z�2�` �7�Q�`�K���i �Q�M �+�Q�m�M�i�2�`�Q�z�2�` �Q�m�i�+�Q�K�2�b �m�b�B�M�;
�i�?�2 �b�T�2�+�B�}�+���i�B�Q�M �b�?�Q�r�M �B�M �1�[�X �U�j�V�- ���H�Q�M�; �r�B�i�? �N�y�W �*�A�X �h�?�2 �+�Q�M�i�`�Q�H �K�2���M�b ���`�2 �`�2�T�Q�`�i�2�/ �B�M �i�?�2 �H�2�;�2�M�/�b�X
�h�?�2 �b���K�T�H�2 �+�Q�M�b�B�b�i�b �Q�7 �#�m�v�2�` ���M�/ �b�2�H�H�2�` �B�M�i�2�`���+�i�B�Q�M�b �r�B�i�? �b�B�M�;�H�2 �+�Q�m�M�i�2�`�Q�z�2�`�b �7�`�Q�K �R�R�k�-�k�8�j �#�m�v�2�` �Q�z�2�`�b �B�M
�R�y�N�-�e�3�9 �?�Q�m�b�B�M�; �#���`�;���B�M�B�M�; �2�p�2�M�i�b �Q�M �_�2�/�}�M�ö�b �T�H���i�7�Q�`�K ���+�`�Q�b�b �9�8 �b�i���i�2�b �B�M �i�?�2 �l�X�a�X �7�`�Q�K �C���M�m���`�v �k�y�R�k �i�Q
�.�2�+�2�K�#�2�` �k�y�k�k�X �h�?�2 �/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�b ���`�2 �� �/�m�K�K�v �B�M�/�B�+���i�B�M�; �r�?�2�i�?�2�` �i�?�2 �Q�z�2�` �B�b �b�m�+�+�2�b�b�7�m�H �B�M �S���M�2�H
�U���V�- �H�Q�; �Q�7 �i�?�2 �b���H�2�b �T�`�B�+�2 �B�M �S���M�2�H �U�#�V�- ���M�/ �/���v�b �i�Q �+�Q�K�T�H�2�i�2 �/�2���H �S���M�2�H �U�+�V�X �.���v�b �i�Q �+�Q�K�T�H�2�i�2 �/�2���H �B�b �/�2�}�M�2�/
���b �i�?�2 �b�m�K �Q�7 ���+�+�2�T�i���M�+�2 �i�B�K�2 ���M�/ �T�`�B�p���i�2 �M�2�;�Q�i�B���i�B�Q�M �i�B�K�2�X �h�?�2 ���+�+�2�T�i���M�+�2 �i�B�K�2 �B�b �/�2�}�M�2�/ ���b �i�?�2 �/���v�b
�7�`�Q�K �i�?�2 �+�Q�m�M�i�2�`�Q�z�2�` �b�m�#�K�B�b�b�B�Q�M �i�Q �+�Q�m�M�i�2�`�Q�z�2�` ���+�+�2�T�i���M�+�2�X �h�?�2 �T�`�B�p���i�2 �M�2�;�Q�i�B���i�B�Q�M �i�B�K�2 �B�b �/�2�}�M�2�/ ���b �i�?�2
�/���v�b �7�`�Q�K �i�?�2 �+�Q�m�M�i�2�`�Q�z�2�` ���+�+�2�T�i���M�+�2 �i�Q �}�M���H �b���H�2�b�X �h�?�2 �B�M�/�2�T�2�M�/�2�M�i �p���`�B���#�H�2�b �Q�7 �B�M�i�2�`�2�b�i ���`�2 �/�m�K�K�B�2�b
�B�M�/�B�+���i�B�M�; �r�?�2�i�?�2�` �i�?�2 �#�m�v�2�` �+�Q�m�M�i�2�`�Q�z�2�` �T�`�B�+�2 �B�b �� �`�Q�m�M�/ �M�m�K�#�2�`�X �h�?�2 �b���K�T�H�2 �m�b�2�/ �B�M �S���M�2�H �U���V �B�M�+�H�m�/�2�b ���H�H
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