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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 UO0I00OIO0
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.



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 00000 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 I0000000I00I000N 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

'We 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.



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.



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 DOOOIIDOOOIOOON 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 DI00IO0IOO000
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



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



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 Solis (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



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 Solis (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.



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.

®These 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 00000 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 00000 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 O0II0U 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 00
00000 00000 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 UIOOIN0OOO0
00iio. The 0000000 (000000 OONOD is the prevailing listing price at the time the buyer makes
their counteroffers. Finally, the 00O 0000 OUIO0 denotes the amount at which the transaction

is ultimately completed.

6 Appendix C.1 gives a detailed explanation through example transactions.



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.
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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,

10



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.

000 O0bobuiidon oo gooob 4ooo

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

"Multi-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.

00 O0id DObooiboiod

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 0000000 OO0 as a scenario where the sales price surpasses the initial listing price
by over $100."" Conversely, a 00000000000 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.

1 This 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.

0 O0ibiibdiot Opoibodo o bhoooitiidoiot dodooodooo

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 00000 0000C
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."Y 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 Ul 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.
15Tn 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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H2 bi T i Q7 i?2 "QH2 bT2+B H HBbiBM; T'B+2b TH v b22Kb iQ #2 i
Q7 i?2 ?2Qmb2 KQ'2 b HB2Mi iQ i?2 #mv2 - M+?Q 'BM; i?2 }M H b H
HBbiBM; T 'B+2X :Bp2Mi? ii?2 K2 MT Q# #BHBivi? ii?2 +QMi QH ;
i'BpB H /DmbiK2Mi Bb yXRek-Qm" > 2biBK i2b BKTHvVi? i "QmM/ MmK
H2p2H BM+'2 b2 i?Bb T Q# #BHBiv #v yXy8k- Q" #v Rfj'/ Q7 i?2 # b2
IDMbiK2Mib 7Q  "QmM/ T B+2b UMQi "2TQi2/ 2?22V b?Qrbi? ii?2v
i22IM Hb H2b T'B+2X *? "K T'B+2b ii?2 RYyyF H2p2H b22 M BM+"2
Q #v RfRKiI? Q7 i?2 # b2HBM2 T ' Q# #BHBiv AMi BpB H /DmbiK2Mi
b22 "QmM/@mT iQ i?2 M2 "2bi " QmM/ MmK#2  BM i?2b2 + b2b U2X;
g?BH2 KBMQ T B+2 /DmbiK2Mib TH v bB;MB}+ Mi QH2BMi?2 M
i Mb +iBQMb-i?2v ++QmMi 7Q° MQ KQ'2i? M k8W Q7 + b2b +°Qbb
g?2M 7Q+mbBM; QM b+2M "BQb r?2°2 i?2 /I Bb+QmMi TTHB2/ Bb bm
8/2Hp2b BMiQ i?2 HBF2HB?QQ/ Q7 i° Mb +iBQM 2b+ H iBM; BMiQ
/IBb+QmMi Bb MQi i'BpB HX g2 }M/i? i #Qi? +? 'K M/ "QmM/ HBbiBM
IBKBMBb?2/ T 'Q# #BHBiv Q7 i B;;2 BM; #B//BM; r "bX MQi #H2 -

K]



"QmM/ HBbiBM; T'B+2b ii?2 ORyyE H2p2H-r?B+? +im HHv BM+ 2 |
r > #vyXdT2 +2Mi ;2 TQBMibX 6m i?2° +QKT "BbQM #2ir22M "QmM/
2[mBp H2Mi "QmM/BM; H2p2Hb "2p2 Hbi? i " QmM/ T B+2b +QMbBbi:
#B//IBM;r "bi? M+? "K T°'B+2bX h?Bb /BbiBM+iBQM bm;;2bib TQbt
2KTHQvVBM; "QmM/ T B+BM; bi" i2;B2b- bm;;2biBM; i? i r?BH2 +? K
7Q Qi?2 "2 bQMb- QmM/ T B+2b ? p2 mMB[m2+ T +BiviQbiB +Q
H2 /BM; iQ KQ 27 pQ  #H2 Qmi+QK2b 7Q  b2HH2 b BM i2°'Kb Q7 b H

hQ 7m’i?2 2t KBM2 Qi?2 2p2Mi@H2p2H QmiMQXdh2?3 MRH UB Y NDil
mbBM; i?2HQ; Q7 b H2b T'B+2 bi?2/2T2M/2Mip "B #H2X q? i Bb 7
Bb /BbiBM+i/Bz2 2M+2 #2ir22M i?2 2z2+i Q7 QmM/ M/ +? K HBDbIE
ivT2b Q7 T'B+2 7Q K ib H2 /iQ HQr2 b H2b T B+2b +QKT 2/ iQ T :
T B+2b H2 /iQ Km+? HQr2 b H2b T'B+2b ii?2 b K2 "QmM/BM; H2p
2t KTH2- " QmM/BMBiB HHBbiBM; T'B+2b H2 /iQ yXjeT2 +2Mi ;2T
T B+2X h?Bb 2z2+i 2T 2b2Milk | D-yRkUyX2ep2 ;2 b H2b T B+2 Q7 2r
T 2+Bb2 HBbiBM; T'B+2bV HQr2 b H2b T B+2- +QKT "2/ rBi? i?2 QI
T'B+2bX h?2 /2+°2 b2 BM b H2b T'B+2b KQmMib iQ RRXkjW Q7 i?:
rBi? T'2+Bb2 HBbiBM; T'B+2bX AM +QKT "BbQM- ii?2 ORyyF H2p
QMHvV H2 /iQ yXRR T2'+2Mi ;2 TQBMi /2+°2 b2BM i?2}M Hb H2b "
/[2+ 2 b2BMi?2}M Hb H2bT'B+2i? Mi?2;"QmT rBi? T'2+Bb2 HBbiE
i?72 +? K@T B+2 bi i2;vQmiT2 7Q Kb i?2 QmM/@T B+2 bi i2;v Bl
T'B+2bX

>Qr2p2 - Bi K v #2 TQbbB#H2 i? i HQr2 b H2b T°'B+2 Bbi® /2/ Q
i?72 K "F2iX T 17 QK i?2b H2b T B+2-r2 HbQ 2biBK i2i?2 2z2+i Q
QM / vb@QM®@K “F2i U.PJV r?B+? K2 bm 2b i?2 bT22/ Q7 i’ Mb +iB(
8X q2 }M/ i? i bT2+B H T B+2b BM ;2M2° HH2 /iQ b?Q i2" .PJX A7 |
bT2+B H T B+2b- "QmM/ T B+2b +im HHvi F2 HQM:2 iBK2 QM i?2
2p2°'v "QmM/BM; H2p2H- 2t+2Ti 7Q  i?2 ORYyYyE H2p2HX _QmM/ T B+2
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2t KTH2- bT2M/ RXd / vb H2bb QM i?2 K "F2ii? M T'2+Bb2 T'B+2 H
Bb kX98 / vb H2bb 7Q" i?2 +? K T B+2 HBbLI®B2B4b=X2:08 BRb QmMYm Mib
ORYYEV 2866284 = 3:9% U+? 'K ORYyyEV 7 bi2  i? Mi?2 p2 ;2 .PJ 7Q"
HBbiBM;b- "2bT2+iBp2HvX

*QK#BMBM; i?2 i° Mb +iBQM H2p2H Qmi+QK2b- r2 }M/ i? i #Qi? °
/12+°2 b2 i?2 T Q# #BHBiv Q7 #B//BM;r - "2/m+2i?2}M Hb H2b T
HBbiBM;b bT2M/ QM i?2 K "F2iX h?Bb bm;;2bibi? i#Qi? "QmM/ M/ +
0+?22 Ti HFO #2M2Fimbb2 IKHRIN/ Q+mMK2Mi2/ BM HQr@bi F2Z2Emb K "F2i
2i HKYRWN/Q+mK2Mi mbBM; 2" v # *; BMBM; i? i b2HH2 b r?Q HBbi B
2bT2+B HHv i?Qb2 i 2t +i KmHIBTH2b Q7 ORyy- ++2Ti HQr2 T B-
b H2X h?2v T°QTQb2 i?2 6+?2 T@i HF6 ?vTQi?2bBb r?B+? “;m2b i

iBQM H bi® i2;v #v i?2 b2HH2 b iQ bB;M Hi?2B r2 F# *; BMBM; T
i?Bb BMi2 T 2i iBQM- "QmM/ HBbiBM; T'B+2b bB;M Hi? ii?2 b2HH:
++2Ti HQr2' b H2b T'B+2 BM 2t+? M;2 7Q" 7 bi2 b H2X AM i?2
"2 H2bi i2K "F2i-Qm }M/BM;b 2ti2M/i?2 TTHB+ iBQM Q71?2 06+?2
i? 1i?22b2bT2+B HT B+2bbiBHH T2 7Q K b bB;M H2p2M ?B;? bi
T 'iB+mH "Hv MQp2H rBi?BM i?2 ?2QmbBM; K "F2i HBi2 im 2-bm;;2b
+ MBM/22/BM~m2M+2i° Mb +iBQM/vM KB+b-T 'iIHVKB "Q BM;i?2
BM HQr2 @bi F2b K "F2iTH +2b HBF2 2" vX

"Qi? "QmM/ M/ +? 'K HBbiBM; T'B+2b H2p2" ;2 i?2 6+?2 T@i HFO
b?Qrb i? i +? 'K T'B+2b QmiT2 ' 7Q°K "QmM/ QM2b BM F2v bT2+ib]
HBbiBM;b- r?2M K i+?22/ rBi? "QmM/ HBbiBM;b i bBKBH ~ "QmM/BN
+?B2p2 b H2-b2+m 2 ?B;?2 b H2 T B+2b- M/ bT2M/ H2bb iBK2 Q
BbT 'iB+mH "Hv 7 b+BM iBM; ;Bp2M i? ii?2 /BbiBM+iBQM #2ir22M +
?BM;2b QM KBMQ  p "B iBQMb +? "KT ' B+2b "2b2iDmbi#2HQr "QmN\
r?B+? Bb H2bb i? M ORyy #v /2}MBiBQMX h?2b2 //BiBQM H #2M2}i
T 'B+2b HB;Mb rBi? Q#b2 p2/ b2HH2" #2? pBQ b r?2°2 HBbiBM; T I
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i?2b2bQ@+ HH2/ +? K MmMK#2 b- hXBERBbERbHBM®BZ+iBQHWV /Bz2 2
" +Fmb 2IkHRINBM i?72 HQr@bi F2 K "F2i-r?2 2 i?2v }M/ DbBKBH " 0+
7Q  #Qi? ivT2b Q7 bT2+B H T ' B+2bX

_QmM/ T°'B+2 b /QKBM i2/ bi" i2;v 7Q  b2HH2 b H2 p2 mb Tmx
bQ K Mv b2HH2'b +?QQbBM; "QmM/ HBbiBM; T'B+2b\ b r2 Q#b2 p:
b HB2Mi KQmMi Q7 b2HH2 b r?2Q +?2QQb2 2t +i " QmM/ T B+2b r?2M b
6°QKi?2 ;:°2;:i2i° Mb +iBQM@H2p2H Qmi+QK2b-i?2 QMHV MQi #H:
7Q0° "QOmM/ T'B+2b Bb ?2B;?i2M2/ TQbbB#BHBiv Q7 i'BpB H /Bb+Q
h?2b2irQ 2z2+ib +QK#BM2/ BKTHVi? ii?2 HBF2HB?QQ/ 7Q  i?2 #mv,
r?2M i?2 HBbi Bb "QmM/ T B+2 Bb HQr2 X u2i- i?Bb #2M2}i i1i?2 2
i MbH i2 BMiQi M;B#H2 ; BMbBM i?2}M Hb H2b T'B+2X hQ ; BM
T?2MQK2MQM-r2 BMp2biB; i2i?2 ?2i2°Q;2M2Qmb 2z2+i Q7 i?2 T BH
T2 bT2+iBp2 #v + i2;Q 'BxBM; i’ Mb +iBQMb # b2/ QM i?2B" +QM+H
r- Q M2;QiB iBQMX h?2M- r2 2RimIKBIN;lif2 bBiGtM KTH2bX h?Bb T
HHQrbmbiQi2bii?2K ;MBim/2Q7i?2T 'B+2/2pB iBOQM 7 QK i?2 BM
b+2M "BQbX

S M2ZHU7V BbeBrmi22 "2; 2bbBQM 2bmHib mbBM; HQ; b H2b T B
U.PJV Dbi?2/2T2M/2Mip B #H2- 2bT2+iBp2HvX h?2 2z2+i Q7 T B+
T'B+2 /Bp2 ;2b BM i?2 + b2 Q7 #B//BM; r "~ M/ M2;QiB iBQMX h?:
#Qi? QmM/ M/ +? 'K T B+2b H2 /iQ ?B;?2 b H2b T B+2 BM #B//
iQ HQr2' T'B+2 BM M2:QiB iBQMX JQ 2 +HQb2Hv- r2 b22 i? i ¢
TQQ ' HvV i? M +? 'K T'B+2b BM M2;QiB iBQMbX AM #B//BM; r “b- "C
#2112 i? M T '2+Bb2 T ' B+2b M/ QmiT2 7Q K +? 'K T'B+2b ii?2 OF
i?72b2 Q#b2 p iBQMb-i?2"2Bb M /p Mi ;2iQ mbBM; "QmM/ T 'B+2b E
h?Bb T "iB+mH ~ "2bmHGBB# 2HKYXRO® }M/BM; i? i " QmM/ T ' B+2b H
#2ii2 b H2b T°'B+2b BM #B//BM; r "b-BM i?2 L2i?2 " H M/b?QmbBM; k
MQi #H2 /IBz2 2M+2b r?2M r2 +QKT "2Qm T T2 rBi? i?2B +Q "2bT¢

ke



7Q Kbi2'/ KBM kyRdX 6B bi-i?2B" "2; 2bbQ Bb i?2 MmMK#2" Q7 X
q?BH2r2 /Q HQQF i "QmM/BM; H2p2Hb rBi? BM+'2 bBM; x2 Q2b- Q
QM i?2 H2p2H Q7 "QmM/BM;- M/ r2 K F2 i?2 BKTQ i Mi /BbiBM+iBQ
T B+2bX *? "K T'B+2b- BM 7 +i- HbQ QmiT2 7Q K T 2+Bb2 T B+2l
/Im BM; #B//BM; r "b- bQK2i?BM; i? i ;Q2b ; BMbi i?2 K2+? MBbK Q7
b+ H2 Qz2 2/ 7Q" i? L 2BEMHUEKHBRX h?Bb Bb #2+ mb2 +? "K T'B+2b |
b K2 MMK#2 Q7 2M/BM; x2°Q2b b i?Qb2 BM i?2 +QMi'QH ;"QmTX u
Im BM:; #B//BM;r b +QKT "2/iQ i?2 +QMi"QH ;"QmTX a2+QM/- 7Q"
i?72 mi?Q b MQi2 UTT Ry89V- i?2 Kbi2'/ KK "F2i BM kyRd Bb MQi
2z2+i Q7 "QmM/BM;@Qz #2? pBQ QM b H2b T'B+2 /m"BM; M2:QiB i
7Q  #B//BM;r b r2? p2i?2 #2M2}i Q7 Km+2? H ;2 b KTH2 r2? p2
r- Q#b2 p iBQMb Qp2 kyyy@kykk 7Q i?2 2MiB 2 IXaX +QKT "2/ 1iQ
70  kyRd 7Q° Kbi2'/ K HHQrBM; mbiQ HQQF i Qi?2° Qmi+QK2b ;
6 B; m8X

L2ti- r2 bim/v +QmMi2 Qz2 @H2p2H /i 7°QK _2/}M iQ 2t KBM2
#2? pBQ  z2+ib Qmi+QK2b /m"'BM; i?2# ; BMBM; T'Q+2bbX g2 MQ
1?72 T2 +2Mi ;2 Q7 #B//BM; r "b BM i?Bb b KTH2 Bb 8eW- KQ 2 i? M
b KTH2-i?2 "2bmHib "2 KQ 2 2T 2b2Mi iBp2 Q7 #B//BM; r bX g2 m
bT2+B}+ iBQM ii?2#mv2 @+QmMi2 Qz2 H2p2H,

X

Yie = [xRe(Be) + xSc(P) + <G ()l + 9(pe) + Xjr + gyt agy +"jx UKV

x2X

>2 %y Bbi?2/2T2M/2Mip "B #H3 @M+ QMMM BPzix) i?2 +m "2Mi HBbiB
IBKIX h?2 p "BR#HBIBS: (p:)- MC(p:) 2 #BM "vp B #H2b BM/B+ iBM; 1
i?72 +m "2Mi HBIpiBBIh T "B2M/- bT2+B H NF- Q  +? "K MmK#2 - "2bT
"QmMM/BMxX2pBKBH © iQ 1IRmMABHMI " QH 7Q° TQi2MiB H +QM7QmM/
BM+HmM/BM; i?2 +m#B+ bTHBM2 Q BH QM+ mb 22 IQi7HBELmB R MT 482+ 2 +i2 |
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BXly BM+HmM/BM; T QT2 ivivT2- ;2-HQ; Q7 b[m "27QQi- MmK#2" Q7
hQ ++QmMi 7Q° mMMQ#b2'p2/ 7 +iQ b-r2 m:K2Mi Qm" KQ/2H #v
2z2+ibX q2BMi'Q/m+2i?2 HQ+ iBQM@#P@NIP K2R # 2i2D+iib2 HQ + iBC
Q7 +QmMi2XQhk22b2 2z2+ib HHQr mb iQ +QMi"QH 7Q° M iBQMrB/2
K “F2i ~m+im iBQMb M/i?2b2 bQM HBivBMi?2 2QmbBM; K "F2iX |
72 #mv2 @ ;2Mi }t24 2RQ2#QMi QH 7Q" iBK2@BMp "B Mi +? ~ +i2°Bb

;2 M kb X

6B;méB?Qrb i?2 2biBK iBM; "2bmHM Q¥BMmM+iBOMIiD Qz2  Qmi+QK
+QKT2iBiBQM K2 bm™2b b /2T2M/2Mip "B #H2bX h?2/2T2M/2Mip "E
p B #H2 BM/B+ iBM; r?2i?2 i?2 +QmMi2°'Qz2 /B 2+iHv H2 /b iQ |
h?2 °2;"2bbBQM "2bmHib Q7S M2HU V b?Qri? i;2M2° HHv-#Qi?i?2
HBbiBM; T'B+2b "2M2; iBp2Hv bbQ+B i2/rBi? #mv2 0bbm++2bbT
+m "2Mi HBbiBM; T'B+2 i i?2 ORyyF H2p2H Bb bbQ+B i2/ rBi? [/2A
JXRT2+2Mi ;2 TQBMibX >Qr2p2°-i?2 "2/m+iBQM 7Q  +? "K T'B+2b |
TQBMib ii?2 ORyyF "QmM/BM; H2p2HX h?2 b K2 /Bz2 2M+2 BM br
i72 08F H2p2H b r2HHX 6Q" Qi?2  H2p2Hb-i?2 TQBMi 2biBK i2b bm
+QM}/2M+2 # M/b Qp2 H TX

h?2 b2+QM/ BMi2 2biBM; "2bmHi Bb &MV & NMHIB#AV QWNBTMB22b
+QMbBbi2MiHvV H2 / iQ KQ 2 +QKT2iBM; +QmMi2°Qz2 b- +QKT "2/ i
+? 'K HBbiBM; T ' B+2bX 1 +? ?2Qmb2 2+2Bp2b QM p2 ;2 jXR8 +Q
?QK2b HBbi2/ i "QmM/BM; H2p2H RyyF-i?2b2 +QmMi2 ' Qz2 b BM+"
i +? " K T'B+2b i i?2 RyyF H2p2H- i?72 +QmMi2°'Qz2 b BM+ 2 b2 iQ
MmK#2 Q7 +QKT2iBM; +QmMi2°Qz2'b7Q" "QmM/ T 'B+2b M/ iQ bQK
+QMbBbi2Mi rBi? "2bmHib BM S M2H U VX

g?BH2 Bi Bb /B{+mHiiQ BbQH i2i?2 K2+? MBbK Q7 ?Qri?2 "QmM/
z2+ib i?2 #mv2 6b bm++2bb T ' Q# #BHBiv-r2 + M T "iHvi +2 Qmi i~

kYaBM+2 2/}M /i Bb #mv2 @bB/2-r2 + MMQi /B 2+iHv Q#b2 p2i?2 +Q "2bTQM/
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i72°2 bQMb 7Q " +QmMi2°Qz2 7 BHmM 2bX *QM/BiBQM HQMi?2b KT
i72 K2+? MBbK i? i /°'Bp2bi?2 M2; iBp2 +Q "2H iBQM #2ir22M i?2 #m
"QmM/ HBbiBM; T'B+2 b?QmH/ #2 +QMbBbi2Mi rBi? i?2 +Q "2bTQM
[2T2M/2Mi p "B #H2X SbMQKbUPVi 8Y #Qi? "QmM/ M/ +? K T B+2b
?B;?2  b? "2 Q7 +QmMi2°Qz2'b 7 BH2/ /m2 iQ +QKT2iBiBQMc BBV i
i? M+? "KT'B+2X S M2H U/V +QM} Kb i? ii?27 BHm 2b 2 MQi/m2
6BM HHv-i?2 ?2vTQi?2bBb + M #2 i2bi2/ KQ 2 /B  2¢Bx7? QK2D M2H U
iQi HMmK#2 > Q7 +QmMi2 Qz2'b bi?2/2T2M/2Mip "B #H2X Ai +QM

9Xk 1z2+ib QM "mv2'bd *QmMi2 Qz2 b

aQ7 -r2? p2b?2QrMi? i #Qi? "QmM/ M/ +? K HBbiBM; T'B+2b H2 /
7 bi2 b H2b +QKT “2/iQ T'2+Bb2 HBbiBM; T'B+2bX _QmM/ HBbiBM;
rBi?Qmi 7 bi2° bT22/ Q7 b H2 i? M +? "K HBbiBM; T'B+2b /m BM;
#B//BM; r "b- "QmM/ HBbiBM; T'B+2b H2 / iQ ?B;?2 b H2b T B+2b
_QmM/ HBbiBM; T'B+2bBM/m+2 KQ 2 #mv2 +QmMi2 Qz2 b M/ H2 /
T2 #mv2 +QmMi2 Qz2 X

AM i?Bb bm#b2+iBQM- r2 2t KBM2 ?Qr #mv2'b "2 +iiQ i?2 /IBz2 2
mb2/ #v i?2 b2HH2 b b +QMb2[m2M+2 Q7 i?2 b2HH2 b6 HBbiIiBM; T
Bbr?2i?2  #mv2'b "2 KQ 2 HBF2Hv iQ +?2QQb2 +QmMi2°'Qz2" ii?2
b K2 T B+27Q KiU QmM/ pbX +?2 'KV r?2M i?2 b2HH2 +?2QQb2b
i? Mr?2M i?2 b2HH2 +?2QQb2b T '2+Bb2 T'B+2X

hQ Mbr2  i?Bb [m2biBIQ®2>20M#HR?2 "2;"2bbBQM "2 laVvh M bBM7 120 iB
BM/B+ iQ Q7 i?2 QmM/ +QmMi2 Qz2 T B+2 i bT2+B}+ H2p2H b i
BKTH2K2Mi iBQM ?2HTb mb iQ B/2MiB7v- i ;Bp2M H2p2H Q7 "QmN\
r? i Bbi?2 "QmM/BM; H2p2H i? i i?2 #mv2  Bb KQ 2 HBF2HvV iQ mb2X
p "B #H2 Q7 i?2 "2; " 2bbBQMBW?IQMBMIiP ZHRAIV2  +QmMi2 °Qz2 T B+2z
MmK#2" ii?2 "QmM/BX- t?25@Bb ORYyyF BM *QHmMKM URV- 08yF BM *
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ORYFBM *QHMKM UjV- M/ 08F BM *QHmMKM U9VX

h?2 "2bmHib 7 QU?IQ#IP2i i?2 2 2tBbib bi"QM; +Q "2H iBQM #2ir22
H2p2Hb Q7 #mv2'b M/ b2HH2 bX h?Bb bm;;2bibi? i r?2M i?2 +m "2
+? KMmMmK#2 i +2i BMH2p2H-i?2#mv2 Bb KQ 2 HBF2HvVv iQ K F2
i i? ib K2 H2p2HX 6Q" 2t KTH2-i?2 }'bi +Q2{+B2Mi BM *QHmMKM U
"OQmM/ +m "2Mi HBbiBM; T'B+2 i KmHIBTH2b Q7 ORYyyF BM+ 2 b2b i?
T B+2 #2BM; "QmM/ MmK#2 i 0RyyF #v RdXd T2 +2Mi ;2 TQBMibX
2H2K2Mib- KQbi Q7 i?2 Qz@/B ;QM H 2H2K2Mib 7Q"i?2 "QmM/ +m" "
HbQ bB;MB}+ MiHvV TQbBiBp2X >Qr2p2 - i?Bb 2z2+i Bb MQi 2pB/2M

hQ B/2MiB7v i?2 K2+? MBbKb i? i /'Bp2i?2 +QQ /BM iBQM Q7 "Q
+2'i BM Q#b2'p iBQMb iQ b22 r?2i?2 i?2 +QQ /BM iBQM T2 bBbibX
/IBM iBQM Q7 QmM/BM; H2p2Hb Bb /' Bp2M #v bK HH /DmbiK2Mib "2
rOmH/ #2 +QMbBbi2Mi rBi? "2bmHib QM i'BpB H /DmbiK2Mib mbBM;
[2}M2 #mv2 T B+2 /DmbiK2Mi b i?2 /Bz2 2M+2 #2ir22M i?2 #mv2 +
+m "2Mi HBbifBNM22rB +2XrQ + b2b Q7 T "iB+mH ~ BMi2 2biX

RX b2R, +m "2MiHBbiIiBM; T°'B+2Bb "QmM/ MmMmK#2 - M/i?2 #mv?Z
rBi? x2 QT B+2 /DmbiK2MiX h?2M-i?2 #mv2 +QmMi2 Qz2 T B
"QmM/ MmK#2 X

kX b2k, +m 2MiHBbiBM: T'B+2Bb +? "K MmK#2 - M/i?2 #mv2"
/IDMbiK2Mi bm+?2i? ii?2 +QmMi2° Qz2 Bbi?2 M2 “2bi "QmM/ Mm

A7 bK HH /DmbiK2Mib/'Bp2 +QQ /BM iBQM Q7 "QmM/BM; H2p2Hb
QMHv bK HH /DmbiK2Mib rBHH “2/m+2 i?2 K ;MBim/2 Q7 i?2 /B ;QM
AM/22/-i?2 2;"2bbBQM "2B9mEM}7RQRBO#®NI Qi?2bBbX aT2+B}+ HH
i72 b KTH2 iQ Q#b2 p iBQMb rBi? M /DmbiK2Mi ;2 i2  i? M ORyy B
"MH2b Qmi #Qi? * b2 R M/ BDKTH#GM2Xh #BL? h #%H2 2KQpBM;

kRFh?2 +m " 2Mi HBbiBM; T'B+2 Bb i?2 HBbiBM; T'B+2 ii?2 iBK2 Q7 #mv2  +QmMi:
kkg2 mb2 ORyy BM #bQHmi2 p Hm2 bQ i? i i?2 2t+HmMbBQM Bb bvBK2QBorX >Qr2p

iy



i?72 Q#b2 p iBQMb rBi? i'BpB H /DmbiK2Mib bB;MB}+ MiHv /2+ 2 b2
+Q2{+B2MibX h?2b2 "2bmHib +QM} K i? i #mv2 b6 i2M/2M+B2b iQ K
i'BpB H /DmbiK2Mib r?22M i?2v "2bTQM/iQ M2t +i "QmM/ Q" +? K H
i72 +QQ /BM iBQM BM "QmM/BM; #2ir22M #mv2 b M/ b2HH2 b /m BN
#270Q 2X

M+?Q BM; 1zg2i? p2b22Mi? ii BpB H /DmbiK2Mib TH v F2v "Ql
i?72 "2+BT Q+ iBQM #2ir22M "QmM/BM; T'2+BbBQM M/ H2p2H #2ir:
i?Bb K2 Mi? ii?2 +QmMi2°Qz2 T 'B+2b "2 +HQb2 iQ i?2 HBbiBM; T
mb2 QmM/f+? "K HBbiBM; T ' B+2b\ hQ Mbr2 i?Bb [m2biBQM-r21} b
mM/2 bi M/BM; Q7 i?2 /B 2+iBQM M/ K :MBim/2 Q7 i?2 #mv2" T B+:
/IB"2+iBQM- MmTr '/ /DmbiK2MiBM/B+ i2b #B//BM;r -r?2 2i?2 #I
Bb #Qp2i?2+m "2Mi HBbIBM; T B+2 Q7 i?2T QT2 ivX PMi?2 Qi?2 =
bB;M Hb # "; BMBM;- r?2°2 i?2 #mv2 Bb M2;QiB iBM; /QrM i?2 HBE
K ;MBim/2 Q7 i?2 /DmbiK2Mi- r2 bTHBi i?2 b KTH2 #v r?2i?2" i?2
/IDmbiK2Mi Bb #Qp2 Q" #2HQr ORyy- /2}M2/ b 6i'BpB H /DmbiK2Mi

h?2 "2bmHib T 2b2MIR2T BQpB/R2HRMbB;?i BMiQ i?2 /B 2+iBQM M/ K
#mv2 T B+2 /DmbiK2Mi- ;Bp2Mi?2ivT2 Q7 +m 2MiHBbiBM; T B+2X
T M2Hb-2 +? "2T 2b2MiBM; /Bz2 2MiivT2 Q7 +m "2Mi HBbiBM; T B
+? K +m > 2Mi HBbiBM; T'B+2- M/ i?2 +QMi"QH :"QmT Q7 T 2+Bb2 A
T M2H-i?2i #H2 "2TQ ibi?2 T2 +2Mi ;2 Q7 Q#b2 p iBQMb rBi? /Qr
i? M Ryy- mTr °/ /DmbiK2Mi ;2 i2  i? M Ryy- /QrMr '/ /DmbiK2Mi t
iIQ Ryy-x2 Q /DmbiK2Mib- M/ mTr '/ /DmbiK2Mi H2bb i? M Q" 2[m
BM S M2H *- +QM/BiBQM H QM i?2 b2HH2  mbBM; T '2+Bb2 HBbiB
i?2 #mv2° +QmMi2 Qz2'b ? p2 /QrMr '/ /DmbiK2Mi Q7 KQ 2 i? M Ry
mTr "/ /DmbiK2Mi Q7 KQ 2 i? M RyyX PMi?2 Qi?2 ? M/- "QmM/ Re

i? i KQbi Q7 i?2 MQM@x2 Q i'BpB HUBX2X- /DmbiK2Mi Bb MQ KQ 2i? M ORyy BM
iQ * b2 kX

iR



? p2 /QrMr */ /DmbiK2Mi 2[m HiQ RyyX 1 +? "Qr bmKb mT iQ ORyy>
_2; IBM; MQM@i BpB HmTr '/ /DmbiK2Mib-r?BH2i?2°2Bb MQ bE
T M2H M/ T M2H *-i?2b? "2Q7 #mv2  +QmMi2 ' Qz2'brBi? MQM@
+QM/BiBQM H QM i?2 +m "2Mi HBbiBM; T'B+2 #2BM; +? 'K MmK#?2
[12T2M/BM; QM i?72 "QmM/BM; H2p2HVX Pp2 HH-1?2b2 2bmHib bm
rBHH "2/ m+2i?2 +? M+27Q  #mv2 iQK F2 MQM@i BpB H/QrMr */
+m "2Mi HBbiBM; T'B+2 rBHH "2/m+2 i?2 +? M+2 7Q° MQM@i BpB
r2 HbQ b22i? iKQ'2#mv2'bi2M/iQ +?QQb2i'BpB H /DmbiK2Mib +¢
HBbiBM; T'B+2X h?2°'27Q 2-i?2 Qp2° HH 2z2+ib "2 K#B;mQmbX
hQ 7Q K HHVi2bii?2+Q "2H iBQM #2ir22Mi?2K ;MBim/2Q7 /Dmb
Qz #27? pBQ -d@B2m2Mib i?2 "2;°2bbBQM "2bmH\b rB712bAB K 2 Bovh;” 2pX |
Q7 i?2 K ;MBim/2 Q7 #mv2" /DmbiK2Mi b /2T2M/2Mip "B #H2bX h?
/IDmbiK2Mi BM S M2H U V- M/ i?2 /DmbiK2Mi " i2 BM S M2H U#V-
DmbiK2Mi /BpB/2/ #v i?2 +m "2Mi HBbiBM; T'B+2X aBM+2 #Qi? #mv
#2 p2'v /IBz2 2Mi BM i?2 b+2M 'BQ Q7 #B//BM; r b UrBi? MQM@ i E
M/ # ; BMBM; UrBi? MQM@i BpB H/QrMr '/ /DmbiK2MibV-r2 bTHB
IQrMr °/ M/ MQM@i BpB HmTr '/ /DmbiK2Mib M/ T 2b2Mi +Q2{+B
DmbiK2Mib "2 MQiT iQ72Bi?2 Q7 i?2b2bm#@b KTH2bX +H2 > \
7°QK #Qi? T M2Hb Bb i? i "QmM/ T'B+2b BM/m+2 KQ'2 ;; 2bbBp2 /
M/ /QrMr "/ /B 2+iBQMb- b +QKT "2/iQ +? "K T'B+2bX Zm MiBi iBp
"2 2t +i KmMHiIBTH2b Q7 ORYyF-i?2 TQbBiBp2 /DmbiK2Mi BM +QmMi
H "b- +QKT "2/iQ bBKBH " +QmMi2°"Qz2 b rBi? T'2+Bb2 HBbiBM; T°
2t +i KmHIBTH2b Q7 ORyyF-i?2 M2; iBp2 /DmbiK2Mi BM +QmMi2 Qz
+QKT 2/ iQ bBKBH * MOM@ ' QmM/ M/ MQM@+? 'K HBbiBM; T'B+2b
/IDmbiK2Mi Bb bBx #H2- M/ bBKBH " T?2MQK2MQM 2tBbib r?2M H
08yF- ORYyF- M/ 08FX AM //BiBQM-i?2 K ;MBim/2 Q7 i?2 +Q2{+B2M
i72 " QmM/BM; H2p2H- BX2X- 6KQ 2 " QmM/2/6 T B+2-BM ;2M2" H-H

jK



h?2 M+?Q'BM: 2z2+i7Q° "QmM/ T 'B+2b Bb i?2°27Q°2r2 F2 i? M 7C

9Xj .Bb+mbbBQM Q7 SQi2MiB H J2+? MBDbKD

hQ #2ii2° mM/2 bi M/ i?2 "2bmHi- r2 Kmbi /B; BMiQ i?2 K2+? MBbKb
T2QTH26b "QmM/BM;@Qz #2? pBQ X aT2+B}+ HHv-r2 + M ; QmT
"iBQM H M/ B T iBQM HK2+? MBbKbX

J MvK2+? MBbKb? p2#22M +QMbB/2 2/ BMi?2HBi2 im 2X PM2i
Bb+Q;MBiBp2 b?Q i+mibX Ai 272 biQi?2+ b2r?2 2T2QTH2/2HB#
+Q;MBiBp2 b?Q i+mibiQb p2 +Q;MBiBp22M2 ;vX h?Bb K2+? MBbK -
bi F22MpB ' QMK2MibX >Qr2p2 - Bi Bb mMHBF2Hv iQ #2 /QKBM Mi °
r?B+? Bb mM/2' ?B;?2@bi F2 bBim iBQMbX h?2 TQi2MiB H +Qbi Q7 +
#v +?2QQbBM; "QmM/ MmK#2' i KmHiBTH2b Q7 08yFX h?2 b2+QM/
BbH +F Q7 BM2Q KKiBIQM NI/ h?2kyiya®® " K2 Q/ 2ikylyg?vM2b 24 HX
kyyscEH2p2M M/ g-bRRKK Ai Bb mbm HHv /B{+mHi iQ T'2+Bb2Hv 2biB]|
T'QT2iv#2+ mb2 Q7 ?2i2°Q;2M2Biv M/ H +F Q7 BM7Q K iBQMX h?
#H2 iQ T'QpB/2 T Qtv7Q i?2T QT2 ivibp Hm2X h?Bb K2 Mbi? i
p BH #H2- H2bb "QmM/BM;:@Qz #2? pBQ  b?QmH/ #2 Q#b2 p2/X >Q
2tTH BM r?v HBbiBM; T'B+2b "2 KQ'2 HBF2Hv iQ +Hmbi2°™ "QmM/ b’
T B+2b B7r2 i?BMF b2HH2 b BM ;2M2 H? p2 KQ 2T Bpi2BM7Q K
+ MMQi "'mH2 Qmi H +F Q7 BM7Q K iBQM /"BpBM; i H2 bi bQK2 Q7
i?B°/ K2+? MBbK Bb i?2 6Qp2 b?QQiBM;d Q7 b2HH2'b M/ i?2 6mM/
K2+? MBbK “272'b iQ T2QTH26b i2M/2M+v iQ "QmM/ T B+2b BM +
2ti° +i 2ti° bm THmb 7' QK i?2 M2;QiB iBQMX aT2+B}+ HHv- 1?2 6Q]
iIQ b2HH2 bd i2M/2M+v iQ QmM/ mT HBbiBM; T 'B+2b-r?BH2i?2 6mN\
#mv2 boi2M/2M+viQ " QmM//QrM+QmMi2°Qz2  T'B+2bX AMQ /27 iQ
iQ2HB+Bii mi?7mH EHmHBQRM RN ?2 }M HivT2 Q7 iBQM HK2+?
i?2 bi” i2;B++? MM2HX A7 bBKBH " # '; BMBM; bivH2 H2 /biQ ?B;

j]



/2 H- T2QTH2 KB;?i bi” i2;B+ HHv KBKB+ 2 +? Qi?2 X h?Bb Bb +2"7i |
rev+? KT B+2b "2 mb2/ bQ rB/2Hv BM i?2 2QmbBM; K "F2i BM i?2
+?2 Ti HF bB;M HBM; /p Mi ;2X

h?2 2tBbiBM; HBi2° im2 QM B iBQM H K2+? MBbKb T'BK "BHvV 7
HBKBi iBQMHRNAB +2i2° 2KkyHREMQ 2i-khiR&EBM M/ Sm -bkB k&M 2 M
0 +mMiQ 2kyRMK S2QTH2 rBi? HQr +Q;MBiBp2 #BHBivi2M/iQ QmNMN
rBi?2Qmi 2 HBxBM; i? i Bi Bb +QbiHvX h?2°2 "2irQ bT2+ibr2 + M
}'bi bT2+i Bb i? i T2QTH2 rBi? +Q;MBiBp2 HBKBi iBQMb K v T2 7Q
h?2 b2+QM/ bT2+i Bb i? i 2tT2'B2M+2 + M ?2HT iQ BKT ' Qp2 +Q;M
KBiB; i2i?Bb #2? pBQ H #B bX

8 1z2+ib Q7 *QOQmMi2 Qz2 S B+BM; 6Q K i ai’

8XR 1z2+ib QM "mv2 bo am++2bb _ i2- Sm +? b2 S'B+2

h?Bb b2;K2Mi Q7 i?2 bim/v TBpQib Qm 2t KBM iBQM iQr /i?2 /vM KI
BM; #2? pBQ /m BM; # *; BMBM;- T'Q#BM; Bib BM~m2M+2 QM i?2 #
Qm KQ/2H 7" QKKIQMBMAQMTQ  i2#mv2  "QmM/BM;@Qz #2? pBQ i? C
2[m iBQM b 7QHHQrb,

X X
Yt = [ mx Rx (Pmijt ) ¥ mx Sx (Pmjit )+ mix Cx (Pt )] + 9(Psijit ) + Xt
m2f s;bg x2 X §] J \V
gt oag

r?2°2 bm#bm 283k /2MQi2 2Bi?2 Qo 2#mhee "

AM i?Bb m;K2MiDiKRB2MB}2b i?2 +QmMi2 Qz2 T B+2 T'QTQb2,
r?BE2 /2MQi2b i?2 b2HH2 6b HBbhiBM; T'B+2 7Q " i?2 "2bT2+iBp2 +
1[XV-i?Bb KQ/2HBM+Q TQ  i2b /mKKv p "B #H2b iQ BM/B+ i2i?2 Q
i2°Qz2 T 'B+2b #v i?2 #mv2 - FBM iQ i?2 /2}MBiBQMb 2KTHQV2/ 7Q

j9



bbT2+B HX h?2 +Q2{+B2Mjh @7 BMi22BBHBi2i?2 #b2M+2 Q7 MQi #F
i2°’BM; "QmM/ +? "K T B+2b Q bT2+B}+ NF+QmMi2 ' Qz2 T B+2b- i~
BMiQ i?2 “2;'2bbBQM iQ K BMi BM M HvViB+ H+QMbBbi2M+vX Hi?C
/IQ2bM6i b?Qr bB;MB}+ Mi +Hmbi2 ' BM; "QmM/ +? "K Q" bT2+B H NF
BM+HmM/2 i?2b2 BM/B+ iQ'bBM i?2 "2;'2bbBQM 7Q" +QMbBbi2M+vX
T'B+2 BM/B+ iQ'b b +QMi'QH p "B #H2b iQ ++QmMi 7Q  i?2 BMi2"
VQM/i?2 +QMi " QHb THKHB2BBMQ[XHJ7Tm i?2  +QMi QHb 7Q" i?2 #myv
7' QK i?2 HBbiBM; T'B+2-r?B+? "2~2+ibi?2 #mv2 6b # *; BMBM; BM
h?2 b2i Q7 }t2/ 2z2+ib "2K BMb +QMbBbi2Mi rBi? i? i Q7 i?2 # b2HBN
F2v+QM+2 MBM Qm ™M HvbBb Bb B7i?2/Bz2 2M+2br2b22 "2

T B+2 Q7 i?2 K BM Qz2  Bbb?QrM- M/ MQi #2+ mb2 Q7 Qi?2 Qz2'b
hQ pQB/i?2 Bbbm2 Q7 i?2b2 mMmMFMQrM +QKT2iBM; Qz2 b-r2 QMHyv
Dmbi QM2 Qz2 - K2 MBM; i?2°'2 "2 MQ Qi?2  Qz2 biQ +QMbB/2 X "v
r2 ++QmMi 7Q° mbm HDb2i Q7 7 +iQ°'b HQM; rBi? ?Qr i?2 T'B+2 Bk
Mv /IBz2 2M+2br2 }M/ "2 "2 HHv #2+ mb2 Q7 i?2r vi?2 Qz2 6b T B-
6B;m3mMiHBM2b i?72 "2bmHib Q7 Qm~ "2; 2bbBj@M 7 ® +HnvibEBNS ; #Q /R

p "BQmb Qmi+QK2b "2H i2/iQ +QmMi2°Qz2 'bX g2 #2;BM #v 2t KBM
T'B+2 7Q'K ib QM +QmMi2°Qz2 6b HBF2HB?QQ/ Q7 bm+32bbX aT
b?Qr+ b2bi?22z2+ib Q7T B+27Q K iiBM; QM i?2 T Q# #BHBiv Q7 -
h?2 }M/BM;b "2p2 H /BbiBM+i BKT +ib 7Q° "QmM/ M/ +? "K T'B+2 7
i2°Qz2°b rBi? "QmM/ T B+2b- bm+? b i?Qb2 2M/BM; BM KmHiBTH2b
HQr2 +? M+2 Q7 bm++2bb 7Q " i?2 #mv2 - /2+°2 bBM; #v M p2" ;2

h?Bb /' QT i° MbH i2biQ bm++2bb " i2 TT QtBK i2HvV 3X3kW HQr2" i
rBi? T'2+Bb2 T'B+2 TQBMibX h?2 /p2 b2 BKT +iQ7 "QmM/ T B+2b /E
"QmM/BM;X PMi?2 Qi?2  ? M/- +? "K T'B+2b-T "iB+mH "Hv ii?2 R
2Hb- bB;MB}+ MiHv BM+'2 b2 i?2 HBF2HB?QQ/ Q7 #mv2 6b +QmM
b2iiBM; +? 'K T'B+2 i 8E H2p2H #QQbib i?2 bm++2bb ~ i2 #v M

j8



TQBMib- 2[mBp H2Mi iQ 3XjRW ?B;?2  i? Mi?2 bm++2bb "~ i2 7Q  +Q1
ITQM b2+m BM; bm++2bb7mHQz2 -Qm~ M HvbBb 2ti2M/biQ 2tT
'B2b BM~m2M+2 irQ //BiBQM H /BK2MbBQMb, i?2}M H i  Mb +iBQ|
qBi? "2; 7/ iQ i?2 i° Mb +iBQM T 'B+2-r2 bim/v i?2 BKT +i Q7 "QmM
MHIBK i2 b H2 T'B+2 Q7 i?2 T°'QT2 ivX/23 BIEbH i?P2V B.M26BB QM Qmi+
7 QK 1[¥-Ui FBM; i?2 HQ; "Bi?K Q7 i?2 }M HTm +? b2 T'B+2 UBX2.
bi?2 Qmi+QK2 p "B #H2X h?2 M HvbBb BM/B+ i2b i? i +QmMi2 Qz
#2'b "2 ;2M2° HHv bbQ+B i2/ rBi? MQM@TQbBiBp2 2z2+i QM i?2 ]
bB;MB}+ MiHv M2; iBp2 BKT +ib ii?2 ORyF M/ 08F "QmM/BM; H2p?2
i?2Qm;? QmM/2/ +QmMi2 Qz2 b KB;?i 7 +2 HQr2  ++2Ti M+2 " i2b- |
iQ TQbBiBQM i?2 #mv2 7 pQ " #Hv BM M2;QiB iBQMb- H2 /BM; iQ
"QmM/ +QmMi2°'Qz2  T°'B+2/ i ORyFiviB+ HHv "2bmHib BM b H2 T
Q OR-kd9X AM +QMi" bi-+? "KT'B+BM; bi" i2;B2b/Q MQi M2; iBp2F
+ M2p2M 2bmHIiBM TQbBiBp2 2z2+ibX aT2+B}+ HHv- +? "K@T B+
QM p2° ;2- +?B2p2b yX8W 2/m+iBQM BM i?2 M HTm +? b2 T B+
Ok-RkjX
h?2 M HvbBb 7m’i?2" /2KQMbi™ i2b 7 pQ  #H2 Qmi+QK2 7Q" Qi
Q7 i° Mb +iBQM bT22/X aT2+B}+ HHv-r2 bb2bb i?2 bT22/ Q7 i M
MmK#2" Q7 / vb "2[mB 2/iQ }M HBx2 i?2 /2 H-/2}M2/ bi?2iBK2bT
T 2b2Mib i?2 +QmMi2 Qz2 iQ i?2 +HQbm 2 Q7 i?2 i'3Mb2k2BQIMX S
i?72 "2;°2bbBQM }M/BMjV 78K IPR /un” iBQM iQ +QKTH2i2 i?72 /2 H
i?72 /2T2M/2Mi p "B #H2X h?2 /i "2p2 Hi? i +QmMi2 ' Qz2 b 72 im E
KQ 2 2tT2/B2Mi ; 22K2Mi QM i?2 }M H /2 H +QKT "2/ iQ T 2+Bb2
+QMi” bi- +? "K@T ' B+2/ +QmMi2°'Qz2 b i2M/ iQ T QHQM; i?2 M2;Qi
6Q BMbi M+2- +QmMi2°Qz2 b i? i miBHBx2 "QmM/ T ' B+2 ii?2 ORY
/ vb7 bi2> QM p2 ;2-r?2°2 b /2 Hb BMpQHpBM; +? "KT B+2bivTB+
#v M //BiBQM H 9XNj/ vbX

je



TQi2MiB HBbbm2 rBi? Qm +m "2Mi b KTH2 b2H2+iBQM Bb i?2 T
+ b2b 72 im BM; bBM;H2 +QmMi2 Qz2 KB;?i #2 BM?2 2MiHv HBMF
iBQMb- +? ° +i2 ' Bx2/ #v HQr2 pQHmMK2 Q7 #mv2  T°QTQb HbX h?B
#B b BMiQ Qm }M/BM;b-T "iB+mH HvB7i?22z2+ibmM/2 b+ miBM\
2Mi K "F2i ?QiM2bbX hQp HB/ i2i?2 "2HB #BHBivQ7 Qm Qmi+QK2b
"KRBM+Q TQ" i2b "2bmHib 7°QK +QKT 2?22MbBp2b KTH2 2;°2bbBQ
i?2[m MiBivQ7 +QKT2iBM; Qz2 'bX h?Bb TT'Q +? 2Mbm 2bi? iQm" "’
"Q#mbi 2p2M r?2M /DmbiBM; 7Q° K "F2i +QKT2iBiBQM H2p2HbX

Pm> M HvbBb b?2/bHB;?iQM bQT?BbiB+ i2/# H M+BM; +i2K#2
bi® i2;:B2bX Hi?Qm;? " QmM/BM;@QzBM +QmMi2°Qz2'bK vBMBiB H
++2Ti2/-i?2b2 +QmMi2 ' Qz2 b Q7i2M H2 /iQ 7 bi2°  M2;QiB iBQMb
IM M+B HTQbBIiBQMX h?Bb BMi B+ i2 /vM KB+ ?B;?HB;?ib i?2 bi i
Q7 QmM/ +QmMi2°Qz2 b- bi?2vr2B;?i?2+? M+2b Q7 ++2Ti M+2
7 pQ' #H2 M2:;QiB iBQM i2 Kb M/ bi'2 KHBM2/ i Mb +iBQM T Q+2

hQ //"'2bb i?2 Mm M+2/ /Bz2 2M+2b Q#b2 p2/ BM i?2 Qmi+QK2b
M/ +? "K +QmMi2 Qz2 T B+2b-r2 +QM/m+i M BM@/2Ti? M HvbBEL
+QmMi2 Qz2 @T'B+2 /DmbiK2Mib # b2/ QM /Bz2'2Mi T'B+BM; 7Q"
b2Mi2/ BM TT2M/Bt 2ap#2HR bB;MB}+ Mi /BbT 'BiB2b BM i?2 K ;MBim/
K2Mib 7Q° "QmM/ p2°'bmb +? 'K +QmMi2°Qz2 T'B+2bX aT2+B}+ HH
"QmM/ T 'B+2b- #Qmi 3yW 2t?B#Bi M /DmbiK2Mi K ;MBim/2 2t+22
i? M kyW Q7 +? 'K T'B+2 +QmMi2 Qz2'b "2 +? i?Bb i? 2b?QH/X h?B
/2°b+Q 2b bvbi2K iB+p "B iBQMBM ?2Qri?2/Bz2'2M+2b BM +QmMi:
rBi? i72 K ;MBim/2 Q7 T'B+2 /DmbiK2MibX

JQiBp i2/ #v i?2b2 bvbi2K iB+ /Bz2 2M+2b-r2 7m i?2 2tTHQ 2 i?2
7Q KibBMb+2M 'BQbr?2 2#mv2 b ? p2K /2 MQM@i BpB H /Dmbi
BKBM; iQ /2i2 ' KBM2 i?2 T2 'bBbi2M+2 Q7 i?2 Q#b2 "kl 2b2MbX TT
“2;°2bbBQM Qmi+QK2b 7i2  }Hi2'BM; Qmi +QmMi2 Qz2'b i? i BMpQ

jd



h?2 "2bmHib 7 QK i?Bb "2}M2/ M HvbBb +QM} K i? ii?2 BKT +ib bb
i12°Qz2 T B+2b +QMiBMmM2 iQ #2 2pB/2Mi- r?BH2 i?2 2z2+ib HBMF2
IBKBMBb?X h?Bb bm;;2bib i? ii?2 bi” i2;B+ BKTHB+ iBQMb Q7 miBF
+QmMMi2 Qz2'b 2 Q#mbi- 2p2M r?2M +QMbB/2'BM; QMHV KQ 2 bm#

h?2 T2 bBbi2Mi 2z2+ib Q7 #mv2 b mbBM; "QmM/ MmK#2 b rBi? M(C

Mi +HQb2 2t KBM iBQM Q7 i?2 mM/2 "HVBM; + mb2b M/ i?2B" #°
# ", BMBM; T ' Q+2bbX hrQ T BK "'v?2vTQi?2b2b 2K2 ;2iQ 2tTH BM i?|
QmM/ +QmMi2°'Qz2 T B+2 + M H2 /iQ b2HH2 b6 /Qm#i #Qmi i?2
M2bb Q7 i?2 +QmMi2 Qz2 X *QmMi2 Qz2 b i? i /2pB i2 7°QK "QmM/:
p2 bmb 08yy-yyy- "2 Q7i2M T2 +2Bp2/ b KQ'2 /2HB#2" i2 M/ r2HH
iBQM +QmH/ H2 / b2HH2 b iQ pB2r T'2+Bb2 +QmMi2°'Qz2 b b KQ 2
rBHHBM;M2bb iQ M2;QiB i2X h?2 '2;"2bbBQM Qmi+QK2b bm;;2bi i?
i?72 M2; iBp2 BKT +iQM +QmMi2 Qz2 bm++2bb " i2b-bmTTQ iBM; i
"QmM/BM; BM~m2M+2b b2HH2 T2 +2TiBQMbX >Qr2p2 - QM+2 i?2 +(
+QmMi2°Qz2 T'B+2 T QpB/2b #2ii2° +QKKQM ;"QmM/ 7Q" #mv2'b

+?2B2p2 IM H "22K2MiX

8Xk JBKB+'v 1z2+i|

h?2 /Bz2 2M+2 BM /DmbiK2Mi K ;MBim/2 bbQ+B i2/ rBi? T'B+2 7Q"
i2bi bHB;?iHvV /Bz2 2Mi [m2biBQM, .Q2b i?2 #mv2 b6 KBKB+ v Q7
i72i° Mb +iBQM Qmi+QK2b\ hQ i2bi i?Bb [m2biBQM-r2 +? M;2 Qm’
7QHHQIBM; bT2+B}+ iBQMb,

Yj;t =1 pRth + | SSth + | CCth + | pPth + g(ps;j;t)+ Xj;t + 1G);t + a(j) + "j;t uov

r?2° BMj;;SM;CMj; - MPMj; "2 /mKKB2b BM/B+ iBM; r?2i?2" #mv2°bo +
T'B+2 KBKB+FBM; b2HH2 b6 HBbiBM; T'B+2 b "QmM/- bT2+B H N
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bT2+iBp2HVX 6@RM2t=KTB¥2-M/ QMHvV B7 i?2 T'B+2 7Q K i Q7 #Qi? i?2 |
HBbiBMpsfi BM2i?2 #mv2 0b +QmMpg: Qz2 QmBW2MmK#2 bX h?2 +QN
"QmT Q7 i?2 2[m iBQM Bb i?Qb2 +QmMi2 ' Qz2  T'B+2 7Q K ib /2pB
7Q K i- "2; "/H2bb Q7 i?2 T B+2 ivT2X

6B;mMNZ 2b2Mib i?2 "2;°2bbBQM Qmi-9OQ k2B HEFxB[M; iBGMYI + QKT E
QMHVbBM:H2@Qz2 bBim iB QINPBX 231 BI:2HbU 2V iGM&R Imr2Q KB Q" i?2
Q T 2+Bb2 T B+BM; bi i2;B2b Q7 b2HH2 b iviB+ HHv +?B2p2 ?B.
aT2+B}+ HHv- r?2M #mv2 6b +QmMi2 Qz2 2KmH i2b i?2 b2HH2 06
T'B+BM; 7Q K i- i?2 T'Q# #BHBiv Q7 i?2 +QmMi2 Qz2  +mHKBM iBN
#v eXe T2 +2Mi :2 TQBMib- r?B+? +Q "2bTQM/b iQ RkXekW 2M? |
bm++2bb " i2 Q#b2'p2/ 7Q° +QmMi2 Qz2'bi? i /Q MQi KBKB+ i?2 HB

>Qr2p2 - 2M; ;BM; BM bm+? KBKB+'v BMpQHp2b +2°i BM +QM+2b
U#V M/ U+V QN 6BIMBM; +? 'K Q" T 2+Bb2 T'B+2 KBKB+'v MQi QM
Tm'+?2 b2 T'B+2b #mi HbQ T 'QHQM;b i?2 /m" iBQM M22/2/ iQ }M H
rBi? +QmMi2 Qz2 b i? i /Bp2 ;27 QK i?2 b2HH2 6b T'B+BM; bi" i2;
KBKB+'v ' 2bmHibBM M p2° ;2BM+'2 b2Q7yXeWBMi?2}M HTm +7
+QKTH2iBQM iBK2 #v 9XRy / vbX h?Bb i'2M/ Bb +QMbBbi2MiHvV Q#b:
BM+HmM/BM; i?Qb2 2KTHQVBM; i?2 7TmHH / i b2i M/ i?Qb2 2t+Hm/B
/IDmbiK2Mib "2H iBp2 iQ i?2 HBbiBM; T'B+%j MBKHNmbi® i2/ BM 6B

8Xj .Bb+mbbBQM Q7 SQi2MiB H J2+? MBDbKD

h?2 2z2+ib Q7 #mv2'b6 +QmMi2 ' Qz2  T'B+BM; 7Q K ib + M #2 TQi2
"iBQM HQ B iBQM H #2? pBQ" H K2+? MBbKbX _2; “/BM:  iBQM
HB;M KQbi +HQb2HV rBi? i?2 6mM/2 @b?Q QiB /& BiVK 2M/?S M Bl & 8 Mo2®
Kyk\WR- #mv2'b ? p2 M BM+2MiBp2 iQ QmM/ /QrM +QmMi2 Qz2 T'B
"OmMM/ +QmMi2 Qz2 T B+2b BM+'2 b2b i?2 "BbF Q7 BKT bb2 #mi 2
+QMbBbi2Mi rBi? Qm ™ Q#b2 p iBQMbX h?Bb }M/BM; /IBb+QmMib Qi
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QTTQbBM; T ' 2/B+iBQMbX 6Q BMbi M+2- i?2 6+?2 T@i HFO ?vTQi-
"OQmM/ +QmMi2 Qz2'b iQ bB;M H i?2B  r2 F# '; BMBM; TQbBiBQMb
T B+2btBEImb 2i kHRMNX aBKBH "Hv- i?72 6~2tB#BHBivdé ?vTQi?2bBb T
+QmMi2°'Qz2 b bB;M H #mv2 b6 ~2tB#BHBiv BM i?72 # *; BMBM; T Q
HBF2HB?QQ/ Q7 2 +?BM; M ;'22K2MiX G biHV-i?2 6+QKTH2iBQM3&
+QmMi2 Qz2 b BM/m+2 b2Mb2 Q7 +HQbm 2-i?2 2#v 2M® M +BM; i?
M/ S2M @JIKYyBRMIX :Bp2M i?2 #2M2}ib Q7 mbBM; QmM/ +QmMi2 Qz:
Tm +? b2 T°'B+2b M/ 7 bi2  i° Mb +iBQMb- Bi Bb mMHBF2HvV i? i #m
Im2 iQ +Q;MBiBp2 HBKBi iBQMbE MQNM2 KRB 50 MMBMBp2 HBKBi iE
+? MM2H T 2/B+ibTQQ 2 }M M+B HT2 ' 7Q K M+2 KQM; /2+BbBQM
MmK#2 bX

e *QM+HmMbBQM

liBHBXBM; +QM}/2MiB H Qz2 @H2p2H /i 7°QK i?21la ?QmbBM; K 'F
M iBQMrB/2 i° Mb +iBQM /i - i?Bb T T2 “2p2 Hb MQp2H T ii2"Mb Q
IQTi2/ #v ?QK2 #mv2'b M/ ?QK2 b2HH2 b- M/ HbQ 2t KBM2b i?2
7Q°K i bi' i2:B2b QM i?2 # *; BMBM; T'Q+2bb rBi?BM i?2 la 2QmbB
BM+HmM/2b Qp2 ey KBHHBQM HBbiBM;b M/ TT QtBK i2Hv jyy-yyy B
b2HH2'b BM i?2 la- T'QpB/BM; bB;MB}+ Mi /p M+2 Qp2 T '2pBQmb

q2 }'bi /Q+mK2Mii?2 +QKKQM mb ;2 Q7 bT2+B HMmK#2 b BM b2H
+QmMi2°'Qz2 T 'B+2b- M/ i?2 }M H b H2b T'B+2bX aT2+B}+ HHv-
+? "KMmMK#2 b Q bT2+B HNF MmK#2 bX PMi?2 +QMi~ "v- KQbi #m\
M Hb H2b T°'B+2 T'B+2b Q++m” i 2t +i " QmM/ MmK#2 bX hQ DmbiE
T B+2b-r2 M2ti 2t KBM2 i?2 BKT +i Q7 p vBM; b2HH2 HBbiBM; T B
T Q+2bbX 2bmHib b?Qri? iQM p2° ;2-+? "KHBbiBM; T'B+2b Qmi
M/ T'2+Bb2 HBbiBM; T'B+2b + Qbb b2p2" H K2i B+b-bm+? b }M H
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M/i?2 HBF2HB?QQ/ Q7 bm++2bb7mHb H2bX G biHv-r27m’i?2" 2t K
+QmMi2°Qz2 T'B+2 7Q 'K ib BM i?Bb # ; BMBM; T'Q+2bbX _2bmHil
?B;?2° BKT bb2 "BbF- mbBM; QmM/ +QmMi2 Qz2 T B+2b Q7i2M H2
7 bi2 Tm +? b2b +QKT "2/iQ mbBM; +? "KQ T 2+Bb2 +QmMi2 Qz2

6mim 2 2b2 +? +QmH/ 2tT M/ QM Qm rQ F #v 2tTHQ BM; ?Qr /
bi> i2;B2b BKT +i# "; BMBM; Qmi+QK2bBM Qi?2 ?B;?@bi F2b +QMi
2bi i2i° Mb +iBQMb-#mbBM2bb K2 ;2'b-Q Hmtm v ;QQ/b K "F2ibX
bim/vrBi?/ i 7°QKQi?2°+QmMi'B2b+QmH/ T QpB/2p Hm #H2 BMbB
Q7 Qm }M/BM;b- Qz2 BM; # Q /2 T2 bT2+iBp2 QM ?Qr mMBp2 b F
+ ' Qbbp BQmb +mHIim H M/ 2+QMQKB+ H M/b+ T2bX
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272 2M+2b

H# 2+7?i- CX-SX X: miB2 - M/ aMkyR&KVMO6.B 2+i2/ a2 +?2BMi?2 >
J F2i-pB2r Q7 1+QMQKBRNMKRB KR X

HH2M- JX M/ gX .URyy9 V, 6*? 'K T°'B+BM; b bB;M HQ7 HBbiBM;
COm M HQ7 >QmbBRI8B- RBRR Rkd X

HH2M- JX hX M/ gX >XUky29#V, 6h?2 2z2+ib Q7 +? "K HBbiBM; T I
i° Mb +iBQM T2BH Ai6i2 1+QMIQ-KeB\#& d R jX

" +Fmb- JX- hX "H F2- "X G "b2M- M/ dKykyZHBB2[m2MiB H " “: BN
BM i?2 6B2H/, 1pB/2M+2 7°QK JBHHBQMb Q7 PMRABM®& "i2 BIMBM;
COm'M H Q7 1+RjMOQRERD RjeRX

" +Fmb-JX-hX "H F2- M/ aXWkyRNBb, 6PM i?2 2KTB B+ H +QMi2Mi Q
bB:M HBM:, M TTHB+ iBQGIQ® M H EM B\ H® i Bk tH- RBQNNQR ek 3 X

"2MD KBM- CX .X- SX *?BMHQvVv- M/ Xkly¥doB MRIY2IBM;- 6° M+?BbB
2 H1lbii2 ""QF2 ;2heB QM M H Q7 _2 H 1bi i2 6BM Mj®2 M/ 1+C
R3N kyeX

"2° 42 - 1X M/ JIJX CX a@BHRIV, 6h?2 222+i Q7 HBbiBM: T B+2 bi > i2:
b2HHBM; F?R+QQa M H Q7 2 H 1bi i2 6BM M- B4 ki8BM QKB + b

"2 0i +2 v - IX- *X gX >QH/2M- M/ aX CUKQREYM 6S2MMv rBb2- /Q|
7QQHBDL?, "mv b2HH BK# H M+2b QM M/ M MM2 MQ ra MBIIMmHR# 2 b
9Rj 9jRX

* “[2HH - 1X M/ JX CX &UXKBR2V, 6h?222z2+i Q7 HBbiBM: T B+2 bi  i2;
M2:QiB iBQMb, M 2tT2 BEKQMiMH Hi@7vi6QMQ KBk SHR+PYH Qv

*22M- uX M/ _X gX _QDb2MIRMNe V, 6 bFBM; S'B+2b b *QKKBiK2M;
AMi2 M iBQM H 1+QM@K BN 2»BX

URNNe#V, 6PM i?2 1b2 Q7 *2BHBM: @S B+2 *QKK®RIX2Mib #v JQM
CQmM M H Q7 1-+kKdM @ K®B kky X

. pBb-JX X M/ aXoMLB2mrJUKyR8Y, 6*? Ti2 Rk @ >QmbBM;- 6BM
i72J + Q2+QMQKM/EBMF Q7 2:BOM H M/ 1222 M ¥v¥QX QiKBMbHQ M -
CX 0X >2M/2°bQM- M/ gX *X ai° M:2>1MBIPpBR QPOMHBAOMH M/ | 4
1+QMQK®B8b3 RR X

3 +mMMiQ- 6X- . X >Q M;- JX S HQpBBi - MUKWYR§IH20AZ- 2tT2+i iBQ
M/ +?QB+2-6 h2+2X "2TX-L iBQM H"m 2 m Q7 1+QMQKB+ 2b2 -

: "B; - *X M/ X >2/HMIMYykyV, 6JQi; ;2 /2#i- +QMbmKTiBQM- M/ BH
K "F2ib BM i?2 ;°2 i "2k20EB @M-+QMQKBRR2pBay] Rej9X

9k



:2M2bQp2-.X M/ GUkyRKV, 6a2 *+? M/J i+?BM: BM i?CO@mMBM: J
Q7 I'# M 1+QMQKH Rb9 8 X

:2M2bQp2- . X M/ *X CXURWNAYV, 61[mBiv M/ hBK2 iQ a H2 BM i?2
J "F2it6?2 K2'B+ M 1+QMQKBd- KgEBReNX

‘H 2b2 - 1X GX M/ *X :X L i?2UMPRSN, 6>QmDbBM: ¥4I QB M
"2:BOM H M/ m # M 2HORIEBCB +pQHX 8- dyR d8RX

‘mQ- aXkykjV, 6_ 272 2M+2 S B+2 IT/ iBM: BMq®@ 2FBQm FB™2"J “F2i-6

> M-GX M/ gX *X ai’ Wky2ROV, 6"B//BM; q b 7.Q H Omibi2b-6QM QKB +b
9k- R jkX

UkyR8V, 6*? Ti2 " Rj @ h?2JB+ Qbi'm+im 2 Q7 >QmbBM; J "F2ib,
M/ ""QF2 ;2>0MIMQQF Q7 _2;BQM H M/ |-#2MX 1#Q NKQ.KB +Noi Q M -
CXo0oX>2M/2°bQM- M/ gX *X ai” M;2>1MMMIPBR QPOHBANDH M/ | ¢
1+QMQKBRp33eX

UkyReV, 6g? i Ab i?2 QH2 Q7 i?2 bFBM; SCEM¥2 MQH QFQ b M6
1+QMQKBH+bhRR8 RjyX

> "2HH- 6X 1X 2UKKXRY; 2bbBQM KQ/2HBM: bi’ i2;B2b, rBi? TTHB:
KQ/2Hb- HQ:BbiB+ "2;"2bbB QM- pMMHXme pB-paf* BMHZ BB b

> m BM-URN33V, 6h?2 .m"> iBQM Q7 J "F2iBM; hBK2 @7H AbB/i2MiB H
1+QMQKRebjNe 9RyX

>2°°K MM- .X M/ gX "X h?Qkyp8V, 6_QmM/BM; Q7 MhB2bi+@ 2+ b
+QMmMMIiBM;-_2yp-B2y8 3kjX

E2bbH2 - CX "X- *X GQr- M/ *X UyRN/BpIMM+2MiBpBx2/ “2bmK
1HB+BiBM; 2KTHQV2 T 272 2M+ X2} B #? @ i+/QM BTK-BROyNP-0 Bl R
99X

EH2p2M- >X CX M/ JX §b@RK/, 6IbBM; MQi+?22b iQ mM+Qp2 QTiBKE
M/ bi'm+im> H 2H biB+BiB2b, h?2Q v M/ hPPR/2ZM +227 HYKCS) mBMi }
Q7 1+QMOKIB+beeN dkjX

EmQ- gX@uX- hX@*X GBM- Uy XV WD W;MBiBp2 HBKBi iBQM M/
T2'7QK M+2, 1pB/2M+2 7°QK HBKBRQ 2RB 2HMD B BM} 4B -H aim/B
3j3 3d8X

G +2i2° - LX-.X:XSQT2- M/ CX UKgRKWQ 6>2m BbiB+ i?BMFBM; N
ii2MiBQM BM i?2 + KE'BR2MA +QMQKBR yk-pl&3re jeX

G "b2M- "X CX-*X >X Gm- M/ XIyXww?, KJ2/B iBQMBM" “: BMBM;,
7°0K G ;2@a+ H26B2H/. i QM "mbBM2bb @@ @ Brivip BNITZ2Xb L2;QiE
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G2B#- JX- LX *X E"#Bb- JX 6> M+F2- aX a? HpBUKWKRM OGHELBbBQ
BM b2HH2 6b K "F2i, _QmM/ bFBM; T'B+2b H2 /iQ ?B;?2  +QmM
J M ;2K2Mi a+B2aMRY 93 Ry88X

GBM- hX@*X M/ oX SnUKyKBW,26/h?2 "QmM/ MmK#2> 22m BbiB+ M/
+ Qr/7mM/BM;: T2 00K M+2-07 *Q TQ- é3-6BWR BINZX

GBm- hX- JX P77B+2 - MJkykj¥Vm 6L2:QiB iBQM- m+iBQM- Q  M2;
1pB/2M+2 7 QK i8Q IRBIM- X T2"

J bQM- JX 6X- X CX G22-1X X gBH2v- MJkYyR|X, €&2b2+Bb2 Qz2'b
TQi2Mi M+?Q b, *QM+BHB iQ'v+QmMi2 Qz2 b M/ ii'B#miBQMb C
CQOQm'M HQ7 1tT2'BK2Mi H a®NBdB et XQHQ ;v

J2M:- *X *XkykjV, 6h?2 T°B+2 T B/, >2m BbiB+ i?BMFBM; M/ #B bz
i72 2QmbBM; KCOQRRIMOH Q7 I'# M -1R {(®M @ i jB-RO X

J2'HQ- X M/ 6X Pi HQ@UKW®V, 6" *; BMBM: Qp2° _2bB/2MiB H _
1pB/2M+2 7 QK 1G/QH 'MW/ Q7 I'# M -18 € -MNKBkR e X

JB+2HB- hX CX-EX XS M+ F- M/ *Mio¢ B, KAbbi?2 *QKT2Mb iBQM
7Q° 2 H1bi i2 " QF2 bh?2bQ®ARAIM6H Q7 2 H 1bi i2 6BM M+2 M/ 1
i8-d kkX

L; B- GX X M/ aX h2MRwROV, 6>Qi M/ +QH/ b2 bQMb BM i?2 ?2Qm
K2'B+ M 1+QMQKBRY-pjBIANR 9ykeX

LQpv@J “t- UXyyNV, 6>Qi M/ *QH/ 2 HFRhb-@ 1+QNQKmB kX

P'K2 Q/- *X- 6X _Bi+?B2-URyyHX, 6Abbm2b BM i?2 K2 bm 2K2Mi C
1+QMQKB+ M/ G #Qm" J- R-2jid X2 pB2r

S HKQM- PX- "X aKBi?- M/ "X aQIKyWX2ji@*Hmbi2 ' BM: BM 2 H 2bi
[2i2°KBM Mib M/ +QMOQmM H2D76 2 H 1bi k2- RIRB ‘RJe X

S2i'QrbFv- >X JX-JX a+?r2BMb#2 ;- GX a2Bix- "X 6mMF- M/ .X .X G
UkykjV, 6.2 HQ MQ /2 H\ >Qr ' QmM/ pb T 2+Bb2 T2 +2Mi :2Qz2 b
z2+i BKT bb2 "BbF BM Qp2 k8§ KBHHBQM M i IQZ; 4B NREBk-Bb v +
N9- Ryk839X

SQT2- .X :X-CX *X SQT2- M/ CXUKkYR&YMOBQ+ H TQBMib M/ # *: B
?QmbBM; K 1FR2Ib-0M/ 1+QMQKB+ "Rj2 B Ryd X

_2T2iiQ- GX M/ X &@#HKWV, 6h?2 T'B+2 Q7 BM ii2MiBQM, 1pB/2M+2
20mbBM; KCBZi-® H Q7 i?21m QT2 M 1+QRAKjKeRbpQ®IB iBQM

_Qb+?- WRNd8V, 6*Q:MBiBp2 "27Q MM +R2pRQIEMHR& K @:d X

99



a+?BM/H2 - X JX M/ SX LREB'dWw, 6S ii2"Mb Q7 "B;?iKQbi /B;Bib
p2 iBb2/ T'B+2b, BKTHB+ iBQMb 7@QQ B B @ZM/@BMh 2KRIib2bH2 "+
RNk kyRX

h?QK b- JX- .X >X aBKQM- M/ oXJEyRBWHBh?2 T'B+2 T'2+BbBQM 2
[2M+2 7°QK H #Q  iQ v M/ K “F2iBM;-&+BRRAMR2A8 RNyX

g?vM2b- . X EX-1XCX 6 2r-wX LX S?BHBTb- CX *QpRkyydM, P akK
i?72 MmMK2'B+ H7Q Kb Q7 +QMiBM;2MiQomHNM HBQMI20 VQMB2bSo v+
k3- 9ek 9deX

gBHi2 " Kmi?-aX aX-hX m#H2 - MUK EB20++?Q BM; QM >BbiQ B+
LmK#2® 272°2M+2 SQBMib, 1pB/2M+2 7°QK .m  BtH MBXQi/BQN b H
a+B2X+2

UuM-.X M/ CX S2M @UKYRMYV, 6 _QmM/ Qz i?2 # *; BMBM:, h?2 2z:
“QmM/M2bb QM rBHHBMCZH'Mi B G # 2 QiMd mK29 -_jBIR j N-®X

upb- X M/ aX uWMRNNS8V, 6h?2 ai i2;B+ QH2 Q7 GBbiBM; S B+2
1bi i2, h?2Q v M/ 1pR/ HVIHRI-62 1+QMQKBdbhe3X

WB2ix- 1X LX M/ :X aX &JJKVWRRIY, 6_2pB2r “iB+H2b, 2 H 1bi i2 " Q
b2 “+? BM i?2 L2r JBHCH2WMMBHMR76 2 H 1bi-iR N&-Bji By Xm 2
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h #H2 R, .2b+ ' BTiBp2 ai iBbiB+b 7Q  i?2 JGaa KTH2

J2 M a. SRy J2/B M SNy
am++2bb7mH GBbiBMee yX9d yy R de-N3R-N8j
AMBIB H GBbi S'B4j®2-3k9 kNk-jNd Ny-yyy K9N-Nyy ee9-Nyy de
a H2b S ' B+2 jyd-RNy kej-e8R 38-yyy kj8-8yy eyj-yyy 8y-
.Bb+QmMi RR-e39 9R-y8) @d-8yy 8-yyy JN-yyy 8y-
. vb QM J "F2i U.PJV 8NX93 d 9 X 8j)k j R8j 93-R3y-RR3
"B/IBM; q ° y XKy yX9y yy R 8y-j3k-Ny8
IM/2 " @GBbiBM; yXe9 yX93 y R R 8y-j3k-Ny8
S'QT2iv ;2 Uu2 "bj\¢XyN kNX9N Iy 3y d9-e83-993
LmK#2 Q7 "2/ QQKpXkR RXyy K j 9 d8-993-eR9
LmK#2 Q7 " i? QQHKIXkEk RXyk Rk IXR de-3j9-98N
GBpBM; "2 Ua[m 2 622iV R-N9e Nd8Xd R-yye R-dR3 j-
aBM;H2 6 KBHv yX39 yXjd y R R de-N3R-N8j
*QM/Q yXRy yXjy yy R de-N3R-N8j
*QQT yXyyk yXy9R W y de-N3R-N8j
hQrM?Qmb?2 yXyjy yXRd yy y de-N3R-N8j
JmHIiB@6 KBHv Uk@9 IMBibV yXykdy yXRye dg-N3R-N8j

LQi2th?Bb i #H2 T 2b2Mib bmKK v bi iBbiB+b 7Q  Qm JGa /i X h?2b KTH2 +QM&
# ; BMBM; 2p2Mib QM JGa /i BM i?2 IXaX 7°QK kyyy iQ kykkX h?2 /i +H2 MBM
/2b+ B#2/ BM TKXMVBHHRT QpB/2b //BiBQM H /2i BHb QM i?2 p "B #H2 /2}MBiBQ

9e



h #H2 k, .2b+ BTiBp2 ai iBbiB+b 6Q i?2 _2/}M a KTH2
J2 M a. SRy J2/B M S Ny

S M2H , 1p2Mi G2p2H
AMBIiB H GBbiBM; S'B+2 888-RI9N jkk-jdj k89-Nyy 9d8-yyy N9y-yyy KkN3-
6BM H GBbiBM; S'B+2 893-ejR jRj-keR k8y-yyy 9eN-Nyy Nkd-yyy kNS3-
a H2b S'B+2 8dj-8dN j9N-y8k k8d-Nyy 93y-yyy N3y-yyy kde-
.vbQMJ "F2i U.PJV jdXke 8RXNN R9 RyR kNe-eey
.Bb+QmMi @ky-jyy d3-9jk @39-yyy @8-yyy jj-N8y kde-
LmK#2' Q7 _2pBbBQMb yX8R RXRjy y k kN3-8kN

"B//IBM; q ° yX8e yX8yy R R kde-y8y
IM/2°"@GBbiBM; yXj8 yX93y y R kde-y8y

S'QT2%iv ;2 Uu2 bV 9RXNj jy X8k N 8 33 kdd-NRN

LmK#2" Q7 "2/°"QQKb iXje RXy8 k j 8 kNd-Nyk

LQX " i?"QQKb k X9k yX39 R X8 kX8 jX8 kNd-dR8
TT QtBK i2 a[m "2 622i k-yN3 N8dX9 R-yNj R-NRy j-jjj k3e-3kR
aBM;H2 6 KBHv _2bB/2MiB H yXd8 yX9jy R R kN3-8kN
*QM/Qf*Q@QT yXRe yXjdy y R kN3-8kN
hQrM?Qmb2 yXyeN y Xk 8y y y kN3-8kN

JmHIB@6 KBHV Uk@9 IMBibV yXyRN yXR9 y y kN3-8kN

S M2H ", "mv2® *QmMi2'Qz2  G2p2H

"mv2T*QmMi2 ' Qz2  S'B+2 88k-k39 jky-djy k8y-yyy 9dy-yyy NO9R-yyy jR9-3
*m "2Mi GBbiBM; S'B+2 88R-kd9 jRj-9kk k89-Nyy 9d9-N8y NkN-yyy jR9
S'B+2 /DmbiK2Mi R-yRR 8R-3Rj] @j8-yyy y j8-Ryy JjR9-NKkN
/IDmbiK2Mi _ i2 @yXyyR yXye3 @yXydk y yXye3d jR9-N
ITr °/ /DmbiK2Mi yX9R y X 9 Ny y R iR9-NkN

.QrMr '/ /DmbiK2Mi yXjN yX9Ny y R jR9-NKN

LmK#2 Q7 *QKT2iBM; Pz2'b iXdR 8Xe9y R Ry kd3-RNR
am++2bb7mH *QmMi2°Qz2" y XkN yX9ey y R jR9-3kN

6 BH2/ *QmMi2°Qz2  /m2iQ *QKT2iBiBQM yX98 yX8yy y R jR9-3kN

6 BH2/ *QmMi2°Qz2  /m2iQ IMb iBb7 +iQ v S'B+2yXRy yXjyy y R jR9-3kN

. vbiQ *QKTH2i2 .2 H O9NXRd jjX8e key 3y Ryj-jkN

S M2H *, "mv2' *QmMi2°'Qz2" G2p2H rBi?Qmi *QKT2iBM; Pz2'b
k3N-y8N kj3-8yy 9jy-yyy 38y-yyy RRk-
jyj-yk8 kO9N-Nyy 99N-yyy 338-yyy RRKk:
@8y-Nyy

"mv2  *QmMi2 Qz2 S'B+2

*m "2Mi GBbiBM; S'B+2

S'B+2 /DmbiK2Mi

/IDmbiK2Mi _ i2

ITr °/ /IDmbiK2Mi

.QrMr '/ /DmbiK2Mi

am++2bb7mH *QmMi2°Qz2°

6 BH2/ *QmMi2 'Qz2 /m2iQ *QKT2iBiBQM

8y8-N3e
8k8-kdR

@RN-k3d

@yXy9
Y XR]
yXed
yX89
yXyR

6 BH2/ *QmMi2 Qz2  /m2iQ IMb iBb7 +iQ v S'B+2yXR3

. Vb iQ *QKTH2i2 .2 H

8RXR]j

99-k39

yXye
yXj9 'y
yX9dy
yX8yy
y Xy Ny
yXj3y
j8X3e

@yXRy

R < gog<

R

R
R
y
R

39

@yXyj

8-yyy RI
yXyR RRk-
RRk-k8j
RRk-k8j
RRk-k8]j
RRk-k8]j
RRk-k8]j
ee-y39

@Ry-yyy

LQi2th?Bb i #H2 T 2b2Mib bmKK “v bi iBbiB+b 7Q° Qm > _2/}M /i X h?2 b KTH2 +Q
“: BMBM; 2p2Mib QM _2/}Mdéb TH i7Q K

BMi2  +iBQMb 7 QK kNe-e9y 2QmbBM; #
C Mm v kyRk iQ .2+2K#2° kykkX S M2H

BM7Q K iBQM

/2b+"B#2b i?72 BM7Q K iBQM
i 1?2 #mv2 +QmMi2°'Qz2  H2p2HX S M2H * bmKK "Bx2b

i i?72 2p2l
bm#b KTt

i72°2 Bb MQ +QKT2iBM; Qz2 bX g2 rBMbQ Bx2 i?2 BMBiB H HBbiBM; T'B+2- }M H

+QmMi2 ' Qz2 T B+2-

M/ +m " "2Mi HBbiBM; T ' B+2

MmK#2" Q7 #2/°QQKb- MmK#2 Q7 # i?°QQKb-

h?2 HBpBM; "2 Bb rBMbQ Bx2/

p "B #H2 /2}MBiBQMb M/ +QMbi m+iBQMX

9d

i H2p2H yXyRW M/ NNX8WX S

M/ MmK#2" Q7 //BiBQM H Qz2'b

i H2p2H yXyRW RIT NOWBMNMbX //BTRG@NB HN ZiHRH b



h #H2 j, AMi2" +iBp2 _QmM/BM; #v _QmM/ G2p2H Q7 "mv2 P

_QmM/ "mv2 Pz S'B+2-

URYV UukVv ujv uov
x= RyyEx= 8yEx= RyEx= 8E

_QmM/- RyyE yXRdd yXyyk yXyR&yk3

UyXyy8V UyXyyovVv UyXyyeV UyXyyeV
_QmM/- 8yE @YyXyRkyXRNy yXyy3yXyjR

UyXyyjVv UyXyyoVv UyXyy8V UyXyy8V
_QmM/- RyE YXYY] yXyyy  yXkygRe

UyXyykV UyXyykV UyXyyo9V UyXyyo9V
_QmM/- 8E @yXyyR @yXyyj @yXyyR yXkke

UyXyykV UyXyykV UyXyyjVv UyXyyjVv
aT2+B H NE- RyyEyXyRy yXyyk yXykoxXyjN

UyXyyjVv UyXyyjVv UyXyy8V UyXyy8V
aT2+B HNE-8yE @yXyRNyXyy3 yXyye yXyk3

UyXyyovVv UyXyyovVv UyXyyeV UyXyyeV

aT2+B H NE- RyE @yXyyN@yXyyk yXyR®yd
UyXyykV UyXyykV UyXyyo9VvV UyXyyo9V

*? "K- RyyE yXy9N @yXyRikXyk9 yXyke

UyXyyjVv UyXyyjVv UyXyy8V UyXyy8V
*? K- 8yE @yXykeyXye9 yXyRyyXyky

UyXyyjVv UyXyyoVv UyXyyeV UyXyy8V
*? "K- RYE @yXyye @yXyyk yXyd8yy3

UyXyykV UyXyykV UyXyyo9V UyXyyo9V
*? K- 8E @yXyRy@yXyyk  yXyyR yXyek

UyXyyjVv Uy XyyjV UyXyy8V UyXyy8V
P#bX keN-RkN keN-RkN keN-RkN keN-RkN
*QMi"QH J2 M yXy3 yXyd yXk9 yXkR
R? yXkk yXkR yXRN yXkR

GQ: Q7 *m "2Mi GBbKS B+2X X X
>QmbBM; *? * +i2'BKiB+b X X X
u2 ° JQMi? 61 X X X X
u2 ° wBT@*Q/261 X X X X
u2 - "mv2 ;2Mi 61 X X X X

LQi2th?Bb i #H2 T 2b2Mib i?2 22z2+i Q7 +m "2Mi HBbi T'B+2 7Q K i QM i?2 #mv2" C
T 2b2Mib bmKK “v bi iBbiB+b 7Q° Qm" _2/}M /i X h?2 b KTH2 +QMbBbib Q7 #mv2"
kNe-e9y 2QmbBM; # *; BMBM; 2p2Mib QM _2/}M8b TH i7Q K + Qbb 98 bi i2b BM i-
2+42K#2° kykkX _Q#mbibi M/ /2 °Q b "2 2TQ<Y4DABM < @08i?2p 201X
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h #H2 9, J2+? MBDbK h2bi Q7 AMi2" +iBp2 _QmM/BM;

_QmM/ "mv2 PzX S'B+2-

URYV UukVv ujv uov
x= RyyEx= 8yEx= RyEx= 8E

_QmM/- RyyE @yXy8yyXyRj yXy93 yXy83

UyXyyoVv UyXyy8V UyXyydV UyXyydV
_QmM/- 8yE yXyyy @yXy&8g9R yXyed

UyXyyovV UyXyyjVv UyXyyeV UyXyyeV
_QmM/- RyE yXyRj yXyye yXyyj yXyjN

UyXyyjVv UyXyyjVv UyXyy8V UyXyy8V
_QmM/- 8E yXyyd yXyy9 yXyky yXykd

Uy XyykV UyXyykV UyXyyoVv UyXyyoVv
aT2+B HNE- RyyEyXyy3 @yXyy9 y XyKyjR

UyXyyoVv UyXyyovVv UyXyy8V UyXyy8V
aT2+B HNE-8yE @yXyky yXyyN yXyy3 yXyk3

UyXyyoVv UyXyy8V UyXyydV UyXyydV

aT2+B H NE- RYyE @yXyyd@yXyyj yXyRNRK
UyXyyjVv UyXyyjVv UyXyy8V UyXyy8V

*? "K- RyyE @yXye3@yXyyNXy8j yXy8N

UyXyyjVv UyXyyjVv UyXyyeV UyXyyeV
*? "K- 8yE @yXykR2ayXyejyXy98 yXy83

UyXyyoVv UyXyyjVv UyXyydV UyXyydV
*? "K- RYyE yXyyR yXyy9  @yXwijy

UyXyyjVv UyXyyjVv UyXyy8V UyXyy8V
*? K- 8E @yXyyk yXyy9 YeXyXy R k

UyXyyjVv UyXyyjVv UyXyyeV UyXyyeV
P#bX kRk-y9k kRk-y9k kRk-y9k kRk-y9k
*QMi"QH J2 M yXyN yXy3 yXkN yXke
R2 yXk9 yXkk yXkR yXkR

GQ; Q7 *m "2Mi GBbKS B+2X X X
>SQmbBM; *? * +i2 'BKiB+b X X X
u2 © JQMi? 61 X X X X
u2 © WBT@*Q/2 61 X X X X
u2 > "mv2' ;2Mi 61 X X X X

LQi2th?Bb i #H2 T 2b2Mib i?2 +Q "2H iBQM #2ir22M "QmM/ #mv2° Qz2 T B+2b i/
+? "Kf'QmM/ b2HH2  HBbi T'B+2b 7i2 2t+HmM/BM; Q#b2 p iBQMb rBi? x2°Q Q" i B
T 2b2Mib bmKK “v bi iBbiB+b 7Q  Qm" _2/}M /i X h?2 b KTH2 +QMbBbib Q7 #mv2"
kNe-e9y 2QmbBM; # *; BMBM; 2p2Mib QM _2/}M8b TH i7Q K + Qbb 98 bi i2b BM i-
2+2K#2° kykkX h?2 /2T2M/2Mip "B #H2 Bb r?2i?2  i?2 #mv2°  Qz2 T B+2 Bb "Qn
H2p2HX _Q#mbibi M/ */2°Q b "2 "2TQPpKEIBM P < DRE? 2 hRdbX01X

9N



6B;m 2 R, .Bbi B#miBQM Q7 1p2Mi@G2p2H S B+2b UJC

UV AMBIB HGBbi S'B+2 U#V AMBIB H GBbi S'TB+2 UwWQQK@

U+V 6BM Ha H2b S B+2 U/V6BM Ha H2b S'B+2 UwWQQK@B

LQi2th?Bb };m 2 b?Qrb i?2 /Bbi B#miBQM Q7 i?2 BMBiB HHBbi T°'B+2 M/ }M Hb F
JGa b KTH2X h?Bb i #H2 T '2b2Mib bmKK “v bi iBbiB+b 7Q°  Qm > JGa /i X h?2 b K’
?2QmbBM; # ; BMBM; 2p2Mib QM JGa/ i BMi?21XaX 7 QK kyyy iQ kykkX q2 “2bi B-
+QM/Qb- M/iQrM?Qmb2bX g2 QMHV F22T Q#b2 p iBQMb rBi? MQM@KBbbBM; BN
g2 HbQ /' QT 7Q°2+HQbm 2b M/ b?Q ib H2bX HH T 'B+2b "2 BM i?Qmb M/ IXaX/
T'B+2  M;2X S M2Hb U V M/ U+V THQib i?2 /Bbi'B#miBQM Q7 i?2 BMBiB H HBbi T
" M;2 Q7 RyyF@R-yyyF la.X S M2Hb U#V M/ U/V "2i?2 xQQK@BM p2°bBQMb Q7
i?72T°B+2° M;2Q7 jyyF@8yyFla.X"Qi? #QmM/ "B2b "2 BM+HMRBX@Q i?Q#mbiM?2
b K2 b2i Q7 THQib mbBM; _2/}NRK MXRBjBQT12iI?2 xQQK@BM THQib Qp2  Qi?2 T B+

8y



6B:m 2 k, .Bbi'B#miBQM Q7 +iBOQM@G2p2H S B+2b U _:

UV "mv2 Pz2 S B+2 U#V "mv2 Pz2 S B+2 UWQQK@BM\

U+V a2HH2 GBbi S'B+2 U/V a2HH2 GBbi S'B+2 UwQQK @ B!

LQi2th?Bb };m 2 b?Qrb i?2 /Bbi B#miBQM Q7 i?2 #mv2 Qz2 T B+2 M/i?2 b2HH2"
i?72 _2/}M b KTH2X h?2 b KTH2 +QMbBbib Q7 #mv2" M/ b2HH2  BMi2"  +iBQMb 7°
2p2Mib QM _2/}Méb TH i7Q K + Qbb 98 bi i2b BM i?2 IXaX 7°QK C Mm v kyRk iQ
“2BM i?2Qmb M/ IXaX /QHH "bX 1 +?2 #  "2T 2b2Mib RF T'B+2 " M;2X S M2Hb U \
Q7 i?2 #mv2° Qz2' M/ b2HH2 HBbi T'B+2 BM i?2 T'B+2 ° M:2 Q7 RyyF@R-yyyF |
XQQK@BM p2 ' bBQMb Q7 T M2Hb U V. M/ U+V- "2bi'B+i2/iQi?2 T'B+2 " M;2 Q7 jyy
BM+HmM/2/X 6Q° "Q#mbiM2tbss?Q+FiBBXxQ@@K@BM THQib Qp2  Qi?2  T°B+2 " M;2b

8R



6B;m 2 j, 1p2Mi@H2p2H .Bbi'B#miBQM Q7 i?2 B;?iKQbi.B

UV AMBIB HGBbi S'B+2 Uj /B;Bib¥VY 6BM Ha H2b S'B+2 Uj /B;BibV

U+V AMBiB HGBbi S'B+2 U9 /B;BibW6BM Ha H2b S ' B+2 U9 /B;BibV

LQi2th?Bb };m 2 b?Qrbi?2 /Bbi' B#miBQM Q7i?2 "B;?iKQbi/B;BibQ7i?2BMBiB HH
i 1?72 2p2Mi H2p2H mbBM; i?72 JGa b KTH2X h?2 b KTH2 +QMbBbib Q7 de-N3R-N8
JGa/ i BMi?2I1XaX 7 QK KkyyyiQ kykkX g2 "2bi " B+iQm 7Q+mbiQ bBM;H2@7 KBH
QMHV F22T Q#b2 p iBQMb rBi? MQM@KBbbBM; BMBiB HHBbi T'B+2 M/}M HDb H
b?Q ib H2bX 1 +? # ~ 2T '2b2Mib RFT'B+2 " M;2X S M2Hb U V M/ U+V b?Qri?2
i?72 BMBiB HHBbi T'B+2X S M2Hb U#V M/ U/V b?Qri?2 "B;?2iKQbi@/B;Bi /Bbi 'B#n
Uv M/U#V mb2i?2j B;?iKQbi/B;Bibr?BH2 T M2Hb U+V M/ U/VRaeth2QR2 9 "B;?iK
KQ'2 2}M2/p2°bBQM Q7 i?2 /Bbi'B#miBQMX 6RM ?@4 bR Db2+P2H+@ 7 T HhQ2b mbE

213M i X

8 k



6B;m 29, +iBQM@H2p2H .Bbi'B#miBQM Q7 i?2 B:?iKQbi .

UV "mv2 Pz2 S'B+2 Uj/B;BibV U#V "mv2 Pz2 S B+2 U9 /B;BibV

LQi2bh?Bb };m 2 b?Qrb i?2 /IBbi'B#miBQM Q7 i?2 "B;?iKQbi /B;Bib Q7 i?2 #mv2  Q
T 'B+2 ii?2 2p2Mi H2p2H mbBM; i?2 _2/}M b KTH2X h?2 b KTH2 +QMbBbib Q7 #m
kNe-e9y 2QmbBM; # *; BMBM; 2p2Mib QM _2/}M6éb TH i7Q°K + Qbb 98 bi i2b BM i
2+2K#2  kykkX S M2Hb U V M/ U+V b?Qri?2 'B;?iKQbi@/B;Bi /Bbi'B#miBQM Q7 i
M/ U/V b?Qri?2 "B;?iKQbi@/B;Bi /Bbi ' B#miBQM Q7 i?2 b2HH2 HBbi T'B+2X S M:
/IB;Bib r?BH2 T M2Hb U+V M/ U/V mb2 i?2 9 "BNP?IQOi MBQB2bR}MB2Mp2 bBQM Q7 i

/Bbi’B#miBQMX

8]



6B;m 28, 1z2+ib Q7 AMBiB HGBbi S'B+2 QM 1p2Mi@G2p2

UV GBF2HB?QQ/ Q7 6BM H a H2®V h'BpB H .Bb+QmMi

u+Vv "B//IBM; q ° U/Va H2b S'B+2

uz2v .PJ U7V a H2b S'B+2 #v "B//BM; q fL2;QiB iB(

LQi2bh?Bb b2i Q7 }:m 2b THQib i?2 2z2+i Q7 i?2 BMBiB H HBbi T'B+2 7Q K i QM |
rBi? NyW *AX h?2 “2bmHib "2 2biBkNX2{ MbBIMIiIDHWK2 Mb 2 "2TQ i2/ BM i?2 H2;
b KTH2 +QMbBbib Q7 de-N3R-N8j 2QmbBM; # ; BMBM; 2p2Mib QM JGa /i BM i?:
/2T2M/2Mip "B #H2b "2 i?2 /ImKKv BM/B+ iBM: r?2i?2" i?2 HBbiBM; Bb +HQb2/ bn
/IDmbiK2Mi /mKKv BM S M2H U#V- #B//BM;r " BM/B+ iQ  BM S M2H U+V- HQ; Q7 b
M/ .PJBMT M2H U2VX h?2 BM/2T2M/2Mip ‘B #H2b Q7 BMi2 2bi 2 /mKKB2b BM/
T'B+2 Bb MmMK#2 Q7 bT2+B H7Q K ibX AMT “iB+mH “-i?2 b KTH2 mb2/ BM S N
S M2Hb U#V iQ U7V "2 +QM/BiBQM H QM bm++2bb7mH HBbiBM;bX S M2H U+V 2
/IBb+QmMiX S M2H U7V bTHBib i?2 b KTH2 BMiQ #B//BM; r b M/ M2;QiB iBQMbX
i72 T°QT2 iv H2p2HX 6Q" #2ii2° BHHmbi  iBQM- r2 QKBi i?2 "2bmHib QM bT2+B H
2[mBp H2Mi “2;°2bbBQMb ‘2 @7 Q'i2/ BM h #H?2
89



6B;m 2 e, 1z2+ib Q7 *m "2Mi GBbi S'B+2 QM *QKT2iBiB(

UV "mv2 am++2bb _ i2 U#V LmK#2 Q7 *QKT2iBM; Pz2 b

U+V 6 BHM 2 /m2iQ *QKT2iBM; B2 @BHmM 2 /m2 iQ IMb iBb7 +iQ v S~

LQi2bh?Bb b2i Q7 };m ' 2b THQib i?2 2z2+i Q7 i?2 +m "2Mi HBbi T'TB+2 7Q K i QM (
T2iBiBQM- HQM; rBi? NyW *AX h?2 "2bmHib kVX 2ih1BK QMimbB M2 INIY U2 "2TQ i2
i?72H2;2M/bX h?2 b KTH2 +QMbBbib Q7 #mv2" M/ b2HH2 BMi2° +iBQMb 7" QK kNE€
_2/}MOb TH i7Q°K + ' Qbb 98 bi i2bBMi?21XaX7 QKC Mm "vkyRkiQ .2+2K#2" kyk
20?2 #mv2 bm++2bb BM/B+ iQ°  BM S M2H U V- MmK#2™ Q7 +QKT2iBM; Qz2 b B
r?2i?2°i?2 Qz2 Bb 7 BH2/ /m2iQ +QKT2iBM; Qz2°b BM S M2H U+V Q7 BH/ /m2 i
U/VX h?2 BM/2T2M/2Mip "B #H2b Q7 BMi2 2bi "2 /mKKB2b BM/B+ iBM; r?2i?2" i?
Q7bT2+B H7Q K i X AMT "iB+mH "-i?2b KTH2 mb2/BM S M2Hb U+V M/ U/V BM+
bBQMb +QMi"QH 7Q" i?2 "2bi'B+i2/ +m#B+ bTHBM2 Q7 HQ; HBbi T’ B+2- 2QmbBM
Qz2'b M/ #mv2  /DmbiK2MiX >QmbBM; +? ~ +i2"'BbiB+b BM+HmM/2 i?2 T°QT2 iv ;
7QQi- MmMK#2 Q7 #2/"QQKb- M/ MmK#2> Q7 # i? QQKOLKI J2uM wv®@ BKQ/QRb2M2

"mv2® ;2Mi }t2/ 2z2+ibX _Q#mbibi M/ 7/ 2°"Q'b "2 "2TQ i2/ BM T "2Mi?2b2bX 6C
QKBii?2 "2bmHib QM bT2+B HNFX h?2 7mHH b2i Q7 "2bmHib QM i?2 AdBp H2Mi
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6B;m 2d, M+?Q BM; 1z2+i

UV /DmbiK2Mi U#V /DmbiK2Mi _ i2

LQi2th?Bb b2i Q7 };m 2b T 2b2Mib i?2 M+?Q BM; 2z2+i Q7 i?2 bT2+B H +m " 2Mi }
h?2 "2bmHib "2 2biBK i2HViXbIBM; AQMUQH K2 Mb "2 "2TQ i2/ BMi?2 H2;2M/bX h?2
Q7 #mv2° M/ b2HH2 BMi2  +iBQMb 7 QK kNe-e9y 2QmbBM; # ; BMBM; 2p2Mib QN
BM i?2 IXaX 7°QK C Mm v kyRKk iQ .2+2K#2"  kykkX h?2 /2T2M/2Mi p "B #H2b "2 |
S M2H U V- M/i?2 /DmbiK2Mi  i2 BM S M2H U#VX h?2 /DmbiK2Mi Bb /2}M2/ b i
Qz2 T'B+2 M/ b2HH2 +m  2Mi HBbi T'B+2X M mTr '/ UTQbBiBp2V /DmbiK2Mi B
i? Mi?2 b2HH2  HBbi T'B+2X h?2 /DmbiK2Mi "  i2 Bb/2}M2/ bi?2 iBQ Q7 i?2 /D
h?2 BM/2T2M/2Mi p "B #H2b Q7 BMi2 2bi "2 /mKKB2b BM/B+ iBM; r?2i?2  i?2 +m
bT2+B H 7Q K iX AM 2 +2 T M2H- r2 bTHBi i?2 b KTH2 #v mTr / M/ /QrMr */ /Dn
+QMi'QH 7Q" i?2 “2bi'B+i2/ +m#B+ bTHBM2 Q7 HQ:; HBbi T'B+2- 2QmbBM; +? * +
M/ #mv2" /DmbiK2MiX >QmbBM: +? * +i2 ' BbiB+b BM+HmM/2 i?2 T°QT2iv :2-T'Q
MmK#2 Q7 #2/°QQKb- M/ MmK#2 Q7 # i? QQKhDQ i ? HoD BKT-QR/2u2M/ "mv2"

'2Mi }t2/ 2z2+ibX _Q#mbibi M/ /2°Q'b "2 2TQ i2/BM T "2Mi?2b2bX 6Q" #2ii2
"2bmHib QM bT2+B H NFX h?2 7mHH b2i Q7 "2bmHib QM i?2 2[mB)X H2Mi “2; 2bbB:

8e



6B:m 2 3, 1z2+ib Q7 *QmMi2 Qz2 S'B+26Q K i QM Pmi+C

UV"mv2 am++2bb _ i2 U#V GQ; Q7 a H2b S'B+2

U+V . vbiQ *QKTH2i2 .2 H

LQi2bh?Bb b2i Q7 };m 2b T 2b2Mib i?2 2z2+ib Q7 #mv2" +QmMi2°Qz2  7Q K i QM -
i?72 bT2+B}+ iBQM b?2QWM BM) M[XrBd? NyW *AX h?2 +QMi QH K2 Mb "2 "2TQ i2/ E
h?2 b KTH2 +QMbBbib Q7 #mv2" M/ b2HH2  BMi2° +iBQMb rBi? bBM;H2 +QmMi2°
RyN-e39 ?2QmbBM; # ; BMBM; 2p2Mib QM _2/}Mdb TH i7Q K +° Qbb 98 bi i2b BM
2+2K#2° kykkX h?2 /2T2M/2Mip "B #H2b "2 /mKKv BM/B+ iBM; r?2i?2" i?2 Qz?2
UV-HQ; Q7i?2b H2bT'B+2BM S M2H U#V- M// vbiQ +QKTH2i2/2 HS M2H U+V
bi?2 bmK Q7 ++2Ti M+2 iBK2 M/ T'Bp i2 M2;QiB iBQM iBK2X h?2 ++2Ti M+2 i
7°QK i?2 +QmMi2°Qz2 bm#KBbbBQM iQ +QmMi2°Qz2" ++2Ti M+2X h?2 T'Bp i2 M
/ vb 7°QK i?2 +QmMi2°Qz2" ++2Ti M+2 iQ }M H b H2bX h?2 BM/2T2M/2Mi p "B #
BM/B+ iBM; r?2i?2  i?2#mv2 +QmMi2°Qz2 T'B+2Bb "QmM/ MmK#2 X h?2b KTH
+QmMi2 ' Qz2 bX h?2 b KTH2 mb2/BM S M2Hb U#V M/ U+V BM+HmM/2b QMHvV bm++
7Q i?2 "2bi'B+i2/ +m#B+ bTHBM2 Q7 HQ; HBbi T'B+2- 2QmbBM; +? ~ +i2 °BbiB+b
M/ #mv2" /DmbiK2MiX >QmbBM; +? ~ +i2°'BbiB+b BM+HmM/2 i?2 T°QT2'iv ;2-T°Q
MmK#2" Q7 #2/ " QQKb- M/ MmK#2> Q7 # i?"QQKbXJQMiMb@2BKETHQ/A22 "M/
"mv2® ;2Mi}t2/2z2+ibX _Q#mbibi M/ /2 "Q'b "2 2TQ i2/ BMT "2Mi?2b2bX h??2
2[mBp H2Mi "2;°2bbBQMb "2 'RXQ i2/ BM h #H2

8d



6B;m 2 N, 1z2+ib Q7 JBKB+ vhvT2 QM Pmi+QK2b

UV "mv2 am++2bb _i2 U#V GQ; Q7 a H2b S°B+2

U+V . vbiQ *QKTH2i2 .2 H

LQi2th?Bb b2i Q7 };m 2b T 2b2Mibi?22z2+ib Q7 KBKB+ 'vivT2QM+QmMi2 Qz2" Qn
b?QrM BMW[XHQM; rBi? NyW *AX h?2 +QMi"QH K2 Mb "2 "2TQ'i2/ BMi?2 H2;2M/b
#mv2 M/ b2HH2 BMi2® +iBQMb rBi? bBM;H2 +QmMi2°Qz2'b 7' QK RRk-k8j #mv2°
# °; BMBM; 2p2Mib QM _2/}M6b TH i7Q°'K +°Qbb 98 bi i2b BM i?2 IXaX 7°QK C Mn
h?2 /2T2M/2Mip "B #H2b "2 /mKKv BM/B+ iBM; r?2i?2"i?2 +QmMi2°Qz2 Bb bm
i?72 b H2b T°'B+2 BM S M2H U#V- M/ / vb iQ +QKTH2i2 /2 HS M2H U+VX . vb iQ +
bmK Q7 ++2Ti M+2 iBK2 M/ T Bp i2 M2;QiB iBQM iBK2X h?2 ++2Ti M+2 iBK2 Bb
+QmMi2°Qz2 bm#KBbbBQM iQ Qz2 ' ++4+2Ti M+2X h?2 T'Bp i2 M2;QiB iBQM iBK2
+QmMi2°Qz2° ++2Ti M+2 iQ }M H b H2bX h?2 BM/2T2M/2Mi p "B #H2b "QmM/ KB
KBKB+'v "2 /mKKB2b BM/B+ iBM; r?2i?2" i?2 HBbi T°'B+2 M/ i?2 +QmMi2°'Qz2  T°
T B+2 ivT2iQQHwW/ S"8F2+B H NF*8S ' B<+Z " BWM/S 2+Bb2 " B2 BM/2T2M/2Mi p "B #HZ
TQQH2/ KBKB+'vBb /mKKvBM/B+ iBM;r?2i?2  HBbi T'B+2 M/i?2 +QmMi2 ' Qz2" "
NF KBKB+'v Q  T°2+Bb2 KBKB+ vX h?2 b KTH2 mb2/ BM S M2H U V BM+Hm/2b H
BMS M2Hb U#V M/ U+V BM+HmM/2b QMHvVv bm++2bb7mH +QmMi2 " Qz2 'bX HH “2;°
bTHBM2 Q7 HQ; HBbi T'B+2- ?2QmbBM; +? *~ +i2'BbiB+b- MmK#2' Q7 +QKT2iBM; -
>QmbBM; +? ~ +i2°'BbiB+b BM+HmM/2 i?72 T°'QT2 iv ;2- T QT2 ivivT2- HQ; Q7 b[m
M/ MmK#2> Q7 # i?’QQKbX g2 HbO@BKPQB2 wBT+Q/2- M/ "mv2  ;2Mi }t2/ 2z2+ib
_Q#mbibi M/ 7/ 2°7"Q°b "2 2TQi2/ BM T "2Mi?2b2bX h?2 7mHH b2i Q7 "2bmHib Q
"2TQi2/ BM RyKH2
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h #H2 k, 1t KTH2b Q7 S'B+2 6Q K i

ORYyYF O8yF ORYF O08F
_QmM/ Oyy-yyy 98y-yyy 99y-yyy 988-yyy
aT2+B H NFJNN-yyy 99N-yyy 9jN-yyy Lf
*? K JNN-NYyy@jNN-NNN 99N-Nyy@99N-NNN 9jN-Nyy@9jN-N
S'2+Bb2 HH Qi?2 T B+2b-2X;X-098R-jky

LQi2th?Bb i #H2 T°QpB/2b i?2 2t KTH2 +H bbB}+ iBQM Q7 T B+2b

h #H2

"QmM/ 098yF B

i, °QmTrBb2 ai iBbiB+b # b2/ QM AMBiB H GBbi S

AMBiB H GBhit2B-S2ZBWRi a H2b S'B¥*2 "B//BM; qL2;QiB iBQM

N uov uov UOfb[7iVU. vbvy UWYV uwyv
S M2H , _QmM/ AMBiB H GBbi S'B+2b
RyyF R-y3y-3ej ekN-kNe eyj-9N8 k3yX9y 8RXRd kdXye89X9j
8yF R-38k-9yk 83N-883 8e3-ed3 kd8Xed 8jXyj k8Xd9 8dXyy
RyF 9-833-dy3 j9y-99d jiy-3eR RN9X9e 8yXkR k9X9od8eXje
8F Ry-9d9-9k9 9Rd-jp¥8-yy9 kkyXyd 8jX9R kjXk8 8NXe8
S M2H ", aT2+B HNF AMBIiB H GBbi S'B+2b
RyyF R-Nee-jRj ekR-8Rd ey9-kNe jk8Xe3 83X8R KNXNReRX9j
8yF R-k3d-8e38e8-338 88y-yj8 jykX9e ey Xkj keXk9 e9Xk3
RyF 8-j8N-k9N 9yN-dyN jNe-R3d kjyX83 eyXy9 kRXde edXyj
S M2H ", *? "K AMBiB H GBbi S'B+2hb
RyyF k-RNR-d3djNk-8ej jdN-39d RNdX39 8dXy9 kkXNk ekXde
8yF R-N3j-yeN jjk-8jR jkR-yN3 RdjXy9 83Xky RNX3Re8XR]j
RyF N-838-Njd keR-99]j k8k-k8k R99X3] 83Xe3 R3XkdeeXd9
8F 8-RRd-y8kkj9-eNe kke-key RjkXky 8NXy9 RdX3eeeXde
S M2H *, S'2+Bb2 AMBIB H GBbi S'B+2b
S'2+Bb2 S'B+2 R8-898-NNN kekd99¢NRR89X89 eRXRS kkXkeeRX8N

LQi2th?Bb i #H2 b?Qrb i?2 ;"QmTrBb2 bi iBbiB+b # b2/ QM r?2i?2" i?2 BMBiB H HE
MmK#2 X h?Bb i #H2 T '2b2Mib bmKK v bi iBbiB+b 7Q  Qm JGa /i X h?2 b KTH2
BMi?2 IXaX 7 QK kyyy iQ kykkX

?2QmbBM; # °; BMBM; 2p2Mib QM JGa / i

eR



h #H4H2 9, "2 F/IQrM Q7 "mv2 S B+2 /DmbiK2Mi #v a2HH2 bd

W Q7 P#b2 p iBQMb rBi?
j /DmbiK2M00 j /DmbiK2M00
QrMr / ITr °/ .QrMr '/ w2 Q ITr °/
S M2H , _QmM/ *m "2Mi GBbi S'B+2

~_QmM/ *m "2Mi GBbi S’ B+2 URyYyFV jyX89 9d Xky yXVY]j
_QmM/ *m "2Mi GBbi S’ B+2 U8yFV JRXd9 99X88 yXyR
_QmM/ *m "2Mi GBbi S'B+2 URYFV i8Xjy 9k XN3 y Xyk
_QmM/ *m "2Mi GBbi S 'BfR2X38FV 9jXjd yXyy kRXde y XyKk
S M2H ", aT2+B H NF GBbi S'B+2

aT2+B HNF GBbi S'B+2 PeR{jBFV 8kXRS8 yXyy RRX9e y Xy
aT2+B HNF GBbi S B+2 PB¥YRV 93X8N yXyy R9Xyk y Xy
aT2+B HNF GBbi S'B+2 ORXER 9RXR] yXyy ReXkj yXy
S M2H *, *? "K*m "2Mi GBbi S'B+2

*2 "K*m "2Mi GBbi S'TB+2 URyyFV j3Xjk JN XNk y XRk |
*2 K *m "2Mi GBbi S'B+2 USyFV j3XdR jdxsd yXRe F
*?2 "K*m > "2Mi GBbi S’ B+2 URYFV 9jXj8 jOX3k yXRd R
*2 "K*m "2Mi GBbi S B+ 2 W8BFY JKXjk yXR3 RjXNN 3Xd

S M2H ., *QMi"QH :"QmT
S'2+Bb2 GBbi S'B+2 99XyR iNXe9 yXyd R8Xdd yX:

LQi2th?Bb i #H2 b?Qrb i?2 #'2 F/IQrM Q7 i?2 T'B+2 /DmbiK2Mi +QM/BiBQM H QM
"QmM/f+? K MmMK#2 X h?2 b KTH2 +QMbBbib Q7 #mv2" M/ b2HH2 BMi2 +iBQMb
# : BMBM; 2p2Mib QM _2/}M6b TH i7Q K + Qbb 98 bi i2b BM i?2 IXaX 7°QK C Mm

ek



h #H2 8, "2 F/QrM Q7 "mv2  S'B+2 /DmbiK2Mi #v "mv2'bo "2

W Q7 P#b2 p iBQMb rBi?

j /DmbiK2N00 j /DmbiK2M00

.QrMr °/ ITr °/ .QrMr '/ w2 Q ITr */
S M2H , _QmM/ Pz2 S'B+2
_QmM/ Pz2 S'B+2 UR9YK¥R 9jX8e yXyR 3XN9 e X
~QmM/ Pz2 S'B+2 UB8YRXS8y ]3Xek yXyy ReX3j 8 Xy
_QmM/ Pz2 STB+2 UR9BXN|]j 9jXje yXyy dXRd JX89
~_QOQmM/ Pz2 S'B+2 U8S8BYXYN 9y XeR yXyy RdXdk R X

S M2H ", aT2+B HNF Pz2 S'B+2

aT2+B HNF Pz2 S'B+2 URyYyyFV R yXd/D BROAKNR yXR3

aT2+B HNF Pz2 S'B+2 U8yFV kyxNXyy X KR 8 yXy8

aT2+B HNF Pz2 S'B+2 URYFV JRXR8 ReX83 yXyR

S M2H *, *? "KPz2 S B+2

*?2 "KPz2 S'B+2 URyy&Xye 8Xd9 RXyR 3eX3R RXj3
*?2 "KPz2 S'B+2 U8yF¥X89 9XRy RXke 3NX93 yXej
*?2 "KPz2  S'B+2 URYFNXNk eXed RXyN 3R X33 yX98
*? "KPz2' S'B+2 USFWkX9y RyXj8 yXNN deXyy y X

S M2H ., *QMi"QH :°QmT
S'2+Bb2 Pz2  S'B+2 jjX93 89X3y yXy8 RRXk8  yX¢

LQi2th?Bb i #H2 b?Qrb i?2 #°2 F/IQrM Q7 i?2 T'B+2 /DmbiK2Mi +QM/BiBQM H QM
"QmM/f+? "K MmK#2 X h?2 b KTH2 +QMbBbib Q7 #mv2" M/ b2HH2 BMi2  +iBQMb
# °: BMBM: 2p2Mib QM _2/}M6éb TH i7Q K + Qbb 98 bi i2bBM i?2 IXaX 7°QK C Mm

ej



h #H2 e, *Q "'2H iBQM #2ir22M 1p2Mi@G2p2H Pmi+QK2b M/ _QmM/

GBF2HB?QQ/ Q7 6BM Ha H2b h"Bp/BM,. 8b+QnmvkiQM J “F2i GQ; Q7 a H2b S'B+2
URV ukvVv ujv uav usv UeV udv
_QmM/- RyyE @yXyks8d yXy8k9 yXyyee @kXeNy3 @yXyyje @yXyRjk yXyy3y
UyXyyyeV UyXyyy3V UyXyyRyV UyXR99yV UyXyyykV UyXyyyjVv UyXyyy8V
_QmM/- 8yE @yXyjks yXy98R @yXyy3d @RXeN3y @yXyyoN @yXyRy9 yXyyjk
UyXyyy8V UyXyyydV UyXyyy3Vv UyXRR9RV UyXyyykV UyXyyykV UyXyyyoVv
_QmM/- RYE @yXy9eR yXyje3 @yXykR9 @yXydj9 @yXyyeR @yXyyNd yXyyRR
UyXyyyjVv UyXyyyov UyXyyy8V UyXydyjVv UyXyyyRV UyXyyykV UyXyyyjVv
_QmM/- 8E @yXyk3j yXyjRe @yXyR3d @RXk3ej @yXyyj3 @yXyy8j yXyyyN
UyXyyyjVv UyXyyyjV UyXyyyoVv UyXy8eRV UyXyyyRV UyXyyyRV UyXyyykV
aT2+B H NE- RyyE @yXyRN3 @yXykyk yXyye9 @RXyNkR @yXyyke @yXyy8y yXyyijk
UyXyyy8V UyXyyyeV UyXyyy3Vv UyXRkydV UyXyyykV UyXyyykV UyXyyyoVv
aT2+B H NE- 8yE @yXyRN3 @yXyR93 @yXyye9 @yXx88jj @yXyyjy @yXyykd YXYyyj
UyXyyyeV UyXyyydV UyXyyyNV UyXR9k3V UyXyyykV UyXyyyjVv UyXyyy8Vv
aT2+B H NE- RyE @yXykRk @yXyRRd @yXyRde @RXk383 @yXyyks @yXyyyk @yXyyRe
UyXyyyjVv UyXyyyoVv UyXyyy8Vv UyXydjov UyXyyyRV UyXyyyRV UyXyyyjVv
*? K- RyyE yXyyy8 yXyRjj @yXyRkk @kXx8dyy @yXyyRR @yXyyRN yXyy99
UyXyyyoVv UyXyyyeV UyXyyydV UyXyNNyV UyXyyyRV UyXyyykV UyXyyyoVv
*? "K- 8yE @yXyyRR yXyRd9 @yXyk99 @kX9938 @yXyykR @yXyyyN yXyyRe
UyXyyy8V UyXyyyeV UyXyyydV UyXRyR3V UyXyyyRV UyXyyykV UyXyyyoVv
*? "K- RyE YXyYyij yXyyd3 @yXyjy9 @kX99yN @yXyyRR YXyyR3 yXyyye
UyXyyyjVv UyXyyyjVv UyXyyyoVv UyXy88jV UyXyyyRV UyXyyyRV UyXyyykVv
*? "K- 8E yXyyds8 yXyy3y @yXyjyR @RXN8j3 @yXyyR9 YXyyR8 yXyyy8
UyXyyyjVv UyXyyyoVv UyXyyy8V UyXye8NV UyXyyyRV UyXyyyRV UyXyyyjVv
P#bX 93-djk-9NR k9-yjd-RNR R3-k9R-Ryj kk-eN9-899 k9-yjd-RNR RR-ydj-Rke R-kRe-jjN
*QMi'QH J2 M yXe3 yXRek yXk9N ekX39 kj9-yRk kRe-e89 k39-eN9
R? yX8kk yX8Re yXe8e yXek3 yXNN9 yXNN8 yXNNN
mH GBbiBM,; i : . H A BM 52 PB7MH GBbiBM;b rBi?
a KTH2 HH am++2bb7mH WEREARLBE 1o oatty 2 2B 87 mH cBbiBM b afPE2HPEMMY SOERYE PR I
gUHBbI T'B+2V ula ula ula ula ula ula ula
S'QT2'iv*? * +i2 'BbiB+bla ula ula ula ula ula ula
u2 "@JQMi?@wBT+Q/2 @ulla ula ula ula ula ula ula
S'QT2'ivel ula ula ula ula ula ula ula

LQi2th?Bb i #H2 T 2b2Mib i?2 2z2+i Q7 BMBiB H HBbi T'B+2 7Q K i QM i?2 2p2Mi(
bi M/ /2°°Q b "2 +Hmbi2 2/ ii?2 FX@I@ iwHDPRH X p < 0:01X

e9



h #H2 d, *Q " 2H

iIBQM #2ir22M "mv2 am++2bb M/ _QmM/f*? K *

am++2bb LX Q7 *QKT2iBM; Pz2'bh 6 BHM 2 *QKT2iBiBQM 6 BHm 2
URV UukVv ujv uov
~_QmM/- RyyE @yXyjj8 yXd98e yXy993 @yXykyN
UyXyy9jVv UyXydydV UyXyy8NV UyXyyo98V
_QmM/- 8yE @yXykN3 yX9NRS8 yXy8Rk @yXykRN
UyXyyjdV UyXy88kV UyXyy8yV UyXyyj3V
_QmM/- RyE @YyXyRRj yXRRdd yXykyk @yXyR83
UyXyyijjVv UyXy98eV UyXyy98V UyXyyjoV
_QmM/- 8E @yXyRey yXj8Rj yXy9RR @yXyRNd
UyXyykdV UyXyj8NV UyXyyjdV UyXyykNV
aT2+B HNE- RyyyXyk89 yX9d8e yXvyjj3 @yXyyNKk
UyXyyjNV UyXy8e9V UyXyy8kVY UyXyy9RV
aT2+B HNE- 8yE @yXyRNj yXkRdN yXYyjjN @yXyk9k
UyXyy8yV UyXyeekV UyXyyeeV UyXyy8RV
aT2+B HNE- RYE@YXYRyy yXyekd yXyRde @yXyRyR
UyXyyj8V UyXy9kjV UyXyy9dV UyXyyjeV
*? "K- RyyE @yXyRyd yXkyNN yXykj3 @yXyyNd
UyXyy9yV UyXy8jjV UyXyy89V UyXyy9RV
*? "K- 8yE @yXyR3j yXR99k yXyRdd @yXyRyy
UyXyy9dV UyXyeyNV UyXyyejV UyXyyodV
*? K- RyE @yXyyek @yXyR98 yXyR88 @yXyRy9
UyXyyijjVv UyXyjNeV UyXyy98V UyXyyjoVv
*? "K- 8E yXyyy9 @yXykdk yXyyjd @yXyRKj
UyXyy9jV UyXy93dV UyXyy8NV UyXyyo99V
P#bX kdk-Ryy kj3-89d RNy-3Ry RNy-3Ry
*QMi"QH J2 M yXj9 iXR8 yXjN yXRR
R? yX9R3 yX9ey yXj3R yXjR3
a KTH2 HH HH 6 BH2/ Pz2'b 6 BH2/ Pz2'b
gUHBbIi T'B+2V ula ula ula ula
S'QT2iv*? ~ +i2°BbiB+b ulala ula ula
u2 " @JQMi? 61 ula ula ula ula
u2 "@wBT+Q/2 61 ula ula ula ula
"mv2® ;2Mi 61 ula ula ula ula

LQi2th?Bb i #H2 T ' 2b2Mib i?2 +Q "2H iBQM #2ir22M #mv2 6b Qmi+QK2b M/ +QKT

b2HH2  HBbi T'B+2bX h?Bb i #H2 T 2b2Mib bmKK “v bi iBbiB+b 7Q  Qm™ _2/}M [ i
M/ b2HH2 BMi2® +iBQMb 7" QK kNe-e9y ?QmbBM; # *; BMBM; 2p2Mib QM _2/}M6Lk

IXaX 7'QK C Mm v kyRk iQ .2+2K#2  kykkX _Q#mbibi M/ /2 "Q < 020-2TQ i2/ BN
p < 0:05- p<0:01X
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h #H2 3,

M+?2Q BM; 1z2+i "QmM/ _QmM/f*? 'K S'B+2b

/IDmbiK2Mi U0 EV /IDmbiK2Mi _ i2 UWV

URV UkvVv ujVv uov
_QmM/- RyyE @3X9IRRIXkdd] @RXYy9IRRXkeNN

URXKRRjV UyXNy8eV UyXRjy3V UyXyN88
_QmM/- 8yE @9Xjd8jjXN88] @yX3jk9yX3yyy

UyX3R99V UyXdoj3Vv UyXyNe8V UyXy3yR
_QmM/- RyE @yXdykj  yXN@&RXk3jN/XjkoR

UyX8y39V UyX8jyoVv UyXydoNV UyXyejR\V
~_QmM/- 8E @YyX3dRRX3RYy9I@yXkyd3yX9RyN

UyX9yNRV UyX8R9eV UyXy8dyV UyXy888
aT2+B H NE- RyyEHQ9Xykd9yXjyyy @QyXe§RB3INI

UyXdde3V UyXdN8jV UyXy33dV UyXy3jeV
aT2+B HNE- 8yE RXdk8k @yX9eNS8 @yXyy98 yXRI9NS8

UyX3ReRV UyXNjyoVv UyXyNNjV UyXRYkR
aT2+B HNE- RyE yXdjdk @RX98j8@yXyy8R @yXRk93

UyX9jkjV UyX88edV UyXye99V UyXye9NYV
*? "K- RyyE @kX8NR8 X9ed8 @y X 8yRKGFON k y

UyXeRNjV UyXeR9dV UyXy33kV UyXydjo)
*? K- 8yE yX893R @yXNkyR @yXRy88 @yXyNed

UyXejR8V UyXeRy9V UyXRyyRYV UyXy3RGO
*? "K- RYyE yXeej9 @RXy3NRXyNNR @yXk8jN

UyXjd9eV UyX983yV UyXyek9V UyXy8d3\
*? K- 8E yXdR3y @ R X kyXIRd Ry @yXjRN3

UyX98k8V UyX8KkyjV UyXydNdV UyXydk9o\
P#bX Nk-kye RRe-Rej Nk-kye RRe-Rej
*QMi"QH J2 M @kdX33 jeX8@8X9e 9X3R
R? yXeky yXeyy yX9j3 yX9ek
a KTH2 .QrMr °/ ITr °/  .QrMr °/ ITr °/
gUHBbiIi T'B+2V ula ula ula ula
S'QT2'iv*?  +i2°'BbiB+b wulda ula ula
u2z " @JQMi? 61 ula ula ula ula
u2 @wBT+Q/261 ula ula ula ula
"mv2® ;2Mi 61 ula ula ula ula

LQi2th?Bb i #H2 T 2b2Mib i?2 +Q "2H iBQM #2ir22M
HBbi T°B+2bX h?Bb i #H2 T 2b2Mib bmKK v bi iBbi
b2HH2  BMi2  +iBQMb 7°QK kNe-e9y 2QmbBM; #
7°QK C Mm v kyRKk iQ .2+2K#2  kykkX _Q#mbi bi M/
p<0:05- p< 001X

ee

i72 K ;MBim/2 Q7 /DmbiK2Mi
B+b7Q " Qm™ _2/}M/ i X h?2b

; BMBM; 2p2Mib QM _2/}M6éb TH

/2°Q bpROMIQ 2/ BM T 2



h #H2 N, 1z2+ib Q7 "mv2  *QmMi2 Qz2 6Q K i QM Pmi+Qk

am++2bb HMUa H2b S'B+2V . vbiQ *QKTH2i2 .2 H

URV Ukv ujVv
_QmM/- RyyE @yXy8jk  yXyyy] @kXROy]j
UyXyy3jV UyXyyy3V UyX88ekV
_QmM/- 8yE @yXy8ej @yXyyyd @yX3kk9
UyXyy3kV UyXyyy3V UyXe9jNV
~_QmM/- RYE @yXyjNe @yXyyke @RX8d3d
UyXyy83V UyXyyy8V UyXj3dov
_QmM/- 8E @yXyk8] @yXyyky @kXyRk8
UyXyy8dV UyXyyyoVv UyXjNjoVv
aT2+B HNE- RyyE @yXyy99 @yXyyy3 @RX83NR
UyXykykV UyXyyR8V URXKNRjV
aT2+B HNE-8yE yXyRdR yXYyyyR @RXkkNd
UyXykjRV UyXyyR9V URXj9eNV
aT2+B HNE- RYE @yXyRyN yXyyRR @yXjkjk
UyXyRRRWYyXyyydV UyXedR9V
*? "K- RyyE yXyRk9 yXyyke 9XNKN3
UyXykyRVUyYXyYyyRjV URXNNKkyV
*? "K- 8yE yXyjNR  @yXyyyR YyX3Nyj
UyXykjNV UyXyyRkV URXN3joV
*? K- RyE yXyj3d yXyy93 kXdjyj
UyXyRkdVUyXyyy3V URXY8R3V
*? K- 8E yXy8y9 yXyy8y eXRky9
UyXyRdRVUyXyyRRV URX3eR8V
P#bX 39-eyj 9R-R9j jd-jyN
*QMi"QH J2 M yXeyR 09k9-eky 8kXe8
R2 yX99R yXNN3 yX9y9
a KTH2 aBM;H2 P%%i@?l;'lj?zmH Pza‘rmi?-,;/ll;l;?mH Pz2'b
gUHBbIi T B+2V ula ula ula
S'QT2%iv*? * +i2°'BbiB+hb ulllaa ula
LX Q7 //IBiBQM H ParlTh ula ula
"mv2" /DmbiK2Mi ula ula ula
u2 " @JQMi? 61 ula ula ula
u2 @wBT+Q/261 wula ula ula
"mv2  ;2Mi 61 ula ula ula

LQi2th?Bb i #H2 T 2b2Mib i?2 2z2+ib Q7 #mv2 Qz2 7Q 'K i QM +QmMi2°'Qz2 Qmi-
b?QrM BMjYPpKXHRP2 b KTH2 mb2b Q#b2 p iBQMb rBi? bBM;H2 +QmMi2 ' Qz2" M/ +QM
BMi2® +iBQMb rBi? bBM;H2 +QmMi2 ' Qz2 7 'QK RRk-k8j#mv2  Qz2 b BM RyN-e39
[2T2M/2Mip "B #H2b "2 /mKKv BM/B+ iBM; r?2i?2" i?2 +QmMi2 ' Qz2 Bb bm++2b
i?72b H2b T'B+2 BM *QHmKMb UkV- M/ / vb iQ +QKTH2i2 /2 HBM *QHmMKMb UjVX
bi?2bmK Q7 ++2Ti M+2 iBK2 M/ T'Bp i2 M2;QiB iBQM iBK2X h?2 ++2Ti M+2 iB
7°QK i?2 +QmMi2 ' Qz2 bm#KBbbBQM iQ +QmMi2 ' Qz2" ++2Ti M+2X h?2 T'Bp i2 M
/ vb 7°QK i?2 +QmMi2°'Qz2" ++2Ti M+2 iQ}M Hb H2bX h?2 BM/2T2M/2Mip "B #H
BM/B+ iBM; r?2i?2  i?2 #mv2 6b +QmMi2°'Qz2 T'B+2Bb "QmM/ MmK#2 X h?2 b Kk
BM+Hm/2b HH Qz2 b Q7 i?2 +Q "2bTQM/BM; b KTH2X h?2 b KTH2b mb2/ BM *QHn
bm++2bb7mH +QmMi2 " Qz2 b Q7 i?2 +Q "2bTQM/BM; b KTH2X HH "2;°2bbBQMb +
Q7 HQ; HBbi T'B+2- 2QmbBM; +? * +i2 ' BbiB+b- MmK#2' Q7 +QKT2iBM; Qz2 b- M/
+? ° +i2°'BbiB+b BM+HmM/2 i?2 T QT2 iv ;2-T QT2 ivivT2-HQ; Q7 b[m "2 7QQi-M
MmK#2 Q7 # i? QQKbX q2 HbQBNTRhb2u2BT+Q/2- M/ "mv2  ;2Mi }t2/2z2+ibX

_Q#mbibi M/ /2 7Q'b "2 °2TQ i2/ BW¥§OILO-2 Mpi® 2:B2-b X p< 0:01X

ed



h #H2 Ry, 1z2+ib Q7 JBKB+'vhvT2 QM Pmi+QK2b

am++2bb AMUa H2b S B+2V . vbiQ *QKT

URYV UkV ujVv
S M2H , SQQH2/ JBKB+"v
SQQH2/ JBKB+"v yXyk8e yXyyky RX8yN9
UyXyyjdV UyXyyyjVUyXkekeV
R? yX99y yXNN3 yX9oyy
S M2H ", 9 JBKB+ v hvT2b
~_QmM/ JBKB+"v yXYyRkKkR yXyyRk yXRjee
UyXyy9RV UyXyyyjWyXke3dV
NF JBKB+' v yXyk39 yXyykR yX389e
UyXyRYyRYV UyXyyyeMyX83NkV
*?2 "KJIJBKB+'v yXye83 yXyy88 9XyN8e
UyXyy3jV UyXyyy8VUyXdjjRV
S 2+Bb2 JBKB+'v yXyeye yXyykk 8X83j3
UyXyyddV UyXyyydWyXdR8NV
R? yX99R yXNNS3 yX9y9
P#bX 39-eyj 9R-R9j jd-jyN
*QMi"QH J2 M y X8Kj O9N3-dje 8yX39
gUHBbiIi T'B+2V ula ula ula
S'QT2iv*? ~ +i2 ' BbiBulda ula ula
LX Q7 //BiBQM HPz2 kula ula ula
"mv2 /DmbiK2Mi ula ula ula
u2 @JQMi? 61 ula ula ula
u2 @wBT+Q/261 ula ula ula
"mv2 ;2Mi61l ula ula ula

LQi2th?Bb i #H2 T 2b2Mib i?2 2z2+ib Q7 KBKB+ v ivT2 QM +QmMi2°Qz2  Qmi+QK?2
b?QrM BMWVPKHRP2 b KTH2 mb2b Q#b2°p iBQMb rBi? bBM;H2 +QmMi2°Qz2" M/ +QM
BMi2° +iBQMb rBi? bBM;H2 +QmMi2 ' Qz2 7' QK RRk-k8j#mv2  Qz2'b BM RyN-e39
[2T2M/2Mip "B #H2b "2 /mKKv BM/B+ iBM; r?2i?2" i?2 +QmMi2 ' Qz2  Bb bm++2b
i?72b H2b T°'B+2 BM *QHmKMb UkV- M/ / vbiQ +QKTH2i2 /2 HBM *QHmMKMb UjVX
bi?2bmK Q7 ++2Ti M+2 iBK2 M/ T'Bp i2 M2;QiB iBQM iBK2X h?2 ++2Ti M+2 iB
7°QK i?2 +QmMi2°Qz2 bm#KBbbBQM iQ Qz2° ++2Ti M+2X h?2 T°'Bp i2 M2;QiB iB
7°QK i?2 +QmMi2°'Qz2" ++2Ti M+2 iQ}IM Hb H2bX h?2 BM/2T2M/2Mip "B #H2b " C
T 2+Bb2 KBKB+'v "2 /mKKB2b BM/B+ iBM; r?2i?2  i?2 HBbi T°'B+2 M/ i?2 +QmMi?Z
QM2 Q7 i?2 T'B+2@QuiTdb $&BH+22+B H NF*3 B4+3 BM/S 2+Bb2 8 B#H2BM/2T2M/2Mi

p B #H2 TQQH2/ KBKB+'vBb /mKKv BM/B+ iBM; r?2i?2° HBbi T°'B+2 M/ i?2 +Qm
"QmM/ KBKB+ v- NF KBKB+'vQ T 2+Bb2 KBKB+ vX h?2b KTH2 mb2/BM *QHmMKM
i?72 +Q "2bTQM/BM; b KTH2X h?2 b KTH2b mb2/BM *QHmMKMb UkV iQ UjV BM+Hm/
i?72 +Q "2bTQM/BM; b KTH2X HH “2;°2bbBQMb +QMi'QH 7Q " i?2 "2bi'B+i2/ +m#B-
+? ° +i2 ' BbiB+b- MmMK#2 Q7 +QKT2iBM; +QmMi2°Qz2 b M/ #mv2 /DmbiK2MiX >
i?72 T QT27iv ;2-T QT2 'ivivT2-HQ; Q7 b[m "27QQi- MmMK#2"> Q7 #2/ " QQKb- M/ M
HbQ BKTQb2J2Mi?- u2 wBT+Q/2- M/ "mv2" ;2Mi }t2/ 2z2+ibX _Q#mbibi M/ /2"
2TQTi2/ BM T "2Miab®b X < 0:05- p< 0:01X

e3



" //IBIiBQM H 6B;m 2b

6B;m 2 "R, _2/}M a2 +? AMi2 7 +2

LQi2th?Bb };m 2 b?Qrb i?2 b2 “+?2 BMi2 7 +2 Q7 i?2 2/}M TH i7Q KX
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