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Abstract

This study aims to learn how di↵erent factors, especially instruments, harmonic motion, and
voice leading, influence listeners’ identification of music as “classical” or “popular”. We examined
the data from Ivan Jimenez et al. (2013)1, using di↵erent statistical analysis approaches and
mixed-e↵ects models. We find that the Instrument exerts the strongest influence among the
three design factors. We also find that musicians di↵er from non-musician on Classical rating;
Variables X16.minus.17 and PianoPlay influence Classical rating but do not a↵ect Popular rating
at all. The data is biased towards listeners who have limited musical knowledge. More survey
needs to be done to collect data from listeners who have sophisticated musical knowledge.

1 Introduction

People can not live without music. Classical music and popular music are two major genres of music
that have been in existence for a long time and loved by di↵erent groups of people.Classical music
and popular music are di↵erent by definition. According to the Cambridge Dictionary, classical
music is defined as a form of music developed from a European tradition mainly in the 18th and
19th centuries; While popular music is defined as the kind of music with words and strong rhythm
that many young people enjoy listening to and dancing to. Researchers once stated that “popular
music is music created by, and especially for, the enjoyment and enrichment of everyday people in
their everyday lives” (Bowman, 2004, p. 36).

It is well-known that classical music di↵ers from popular music in many areas, including chord
progressions, melody, instruments, and voice leading, etc. And the appreciation of classical music
requires skills and educations.

So how do listeners identify whether a piece of given music is classical or popular music? What
factors have the strongest influence? Are there any di↵erences in the way that musicians and non-
musicians identify classical music?

All those questions are interesting and important. A better understanding of those questions
could help us understand the listener’s preconceptions about classical music and popular music and
what specific knowledge needs to be promoted to help people better appreciate Classical music.

⇤Department of Statistics & Data Science, Carnegie Mellon University
1Ivan Jimenez and Vincent Rossi. The Influence of Timbre, Harmony, and Voice Leading on Listeners’ Distinction

between Popular and Classical Music Pittsburgh, PA: University of Pittsburgh.
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However, very few researches have done in this area. This study aims to learn how di↵erent fac-
tors, especially instruments, harmonic motion, and voice leading, influence listeners’ identification
of music as “classical” or “popular”.

In this paper, we will address the following questions:

• What experimental factor, or combination of factors, has the strongest influence on Classical
ratings?

Whether Instrument exerts the strongest influence among the three design factors (In-
strument, Harmonic Motion, Voice Leading), as the researchers suspect?

Among the di↵erent levels of Harmonic Motion, whether the Harmony motion I-V-VI has
the strongest association with classical ratings?

One particular harmonic progression, I-V-vi, might be frequently rated as classical, be-
cause it is the beginning progression for Pachelbel’s Canon in D, which many people have
heard. On the other hand, it is also a very common chord progression in popular music of
the past 20 years. Whether the respondent is familiar with the Pachelbel rants/comedy bits
matters or not for Classical ratings?

Among the levels of Voice Leading, whether contrary motion has the strongest association
with classical ratings?

• Are there any di↵erences in the way that musicians and non-musicians identify classical music?

• Are there any di↵erences in the factors that drive classical ratings and that drive popular
ratings?

2 Methods

The data set for this study comes from Ivan Jimenez et al. (2013). It contains surveyed data from 70
listeners, who were recruited from the population of undergraduates at the University of Pittsburgh,
on the 36 musical stimuli in the year of 2012. Listeners were asked to indicate the extent to which
a series of three-chord successions were popular or classical music sounding. The 36 stimuli were
chosen by completely crossing these factors:

• Instrument: String Quartet, Piano, Electric Guitar

• Harmonic Motion: I-V-vi, I-VI-V, I-V-IV, IV-I-V

• Voice Leading: Contrary Motion, Parallel 3rds, Parallel 5ths

The reader should refer to Ivan Jimenez et al. (2013) for the design of the experiment, eligibility,
inclusion/exclusion criteria, and so forth, for the data set.

In all, a total of 27 variables and 2520 observations are represented in the data available to us.
The definitions and the measurement are given in Figure 1.
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Figure 1: Variable definitions for the surveyed data from Ivan Jimenez et al. (2013).
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To deal with the missing value of the data, we removed six columns: X1stInstr, X2ndInstr,
ConsNotes Instr.minus.Notes, NoClass, X1, and first12. After we delete these six columns, we
discarded all the observations with NA values. We then replaced the unnormal value of 19 of
column Popular with 10. After this, we have 1865 observations with 52 subjects left. Please refer
to the Technical Appendix2 page 1 to page 2 for details of data cleaning.

For our analysis, we used histogram plots to examine the distribution of the variables and
performed the logarithm transformation to deal with the skewness of the data and dichotomized
several variables. We then relied upon box plots to evaluate the relationships among variables.

We also relied on conventional linear models and mixed-e↵ects models for modeling. We used
step AIC, and step BIC for variable selection for the fixed e↵ects part. We also relied on the
ANOVA test and the log-likelihood ratio test for model comparisons. We performed the random
e↵ect test using function exactRLRT and later used the ↵RanefLMER.fnc method to forward select
the random e↵ects. After random e↵ects were fixed, we re-evaluated the fixed e↵ect part by looking
at the t-value of the coe�cients. We used diagnostic plots, binned plots and the standardized
conditional residuals plots for model validation.

To compare the di↵erence between musicians and non-musicians, We dichotomized “Selfdeclare”
at di↵erent values and created the new dummy variable Musicians.

To examined the influence of di↵erent values of categorical variables, we reorganized the model
by putting that dummy variable first and using “-1” to get rid of the baseline level of the fixed
e↵ects and random e↵ects.

We did all the analyses using the statistical computing tool R language and environment (R
Core Team, 2017).

3 Results

3.1 Evaluation of the influences of experimental factors on Classical ratings

3.1.1 Model creation and model selection

After cleaning the data using the approaches we mentioned in the Method section, we transformed
OMSI to log(OMSI) to deal with the skewness and dichotomized variables PachListen, KnowRob,
KnowAxis, PianoPlay, and GuitarPlay. Please refer to Technical Appendix page 2 to page 3 for more
technical details. Then we explored the relationship between variable Classical and other variables
usingbox plots. Please refer to Technical Appendix page 4 to page 7 for details and conclusions of
the EDA. Here we only highlighted that we find that variables APTheory, ClsListen, CollegeMusic,
GuitarPlay, and KnowAxis do not seem to matter for Classical ratings, as shown in Figure 2.

2
Technical Appendix is attached after the Reference section of this paper.
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Figure 2: Box plots of variables that are not related to Classical ratings

After this, we examined the influence of the three main experimental factors(Instrument, Har-
mony, Voice) on Classical ratings. We first produced a base model by considering all the interactions
among the three main experimental factors. Using stepAIC and ANOVA test for model comparison,
the conventional linear model selected is lm2 and the variables selectedare Instrument, Harmony,
Voice and the interactions between Harmony and Voice. Please see Technical Appendix page 9 to
page 13 for more technical details about model lm2.

To examine whether variables KnowRob(Have you heard Rob Paravonian’s Pachelbel Rant)
and KnowAxis(Have you heard Axis of Evil’s Comedy bit on the 4 Pachelbel chords in popular
music) influence Classical ratings or not, we added the two variables and their interactions with
Harmony to the fixed e↵ects part. Using stepBIC and ANOVA test, the fixed e↵ects part selected
are Instrument, Harmony, Voice, the interactions between Harmony and Voice, and KnowAxis.

To account for “personal biases” for ratings, we decided to add the random intercept for each
participant(1—Subject). Similarly, to account for the variations of “personal biases” with the types
of instrument, type of harmony, and type of voice leading, we added all the three possible random
slopes (Instrument+Harmony+Voice—Subject). Using function ↵RanefLMER.fnc for forward se-
lection of the random e↵ects and re-examining the fixed e↵ects part after the random e↵ects are
added, the final mixed e↵ect model we get has the formula: lmer(Classical Instrument + Harmony
+ Voice +Harmony:Voice+ (1 — Subject) + (Instrument — Subject) + (Harmony — Subject) -1).
So KnowRob and KnowAxis are not kept in the lmer model, which indicates that it doesn’t matter
whether the listener is familiar with either one of the Pachelbel rants or comedy bit. Please refer
to Technical Appendix page 22 to page 27 for more technical details.

To determine which individual covariates should be added to the model as fixed e↵ects, we first
referred back to the findings of the EDA. Recalled that variables APTheory, ClsListen, CollegeMu-
sic, and GuitarPlay don’t seem to matter for Classical ratings.So we exclude these variables and
added all the other variables as possible explanatory variables to build a full model. After using
stepBIC for variable selection for the fixed e↵ects part, using function ↵RanefLMER.fnc for forward
selection for the random e↵ects part, and re-examining the t-value of the coe�cients of the fixed
e↵ects part after random e↵ects are added, the final mixed model we get is model lmer6.2. The
following is the abbreviated form of model lmer6.2:
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Figure 3: Summary output of Model lmer6.2

Classicali = ↵0j [i] + ↵1j[i]Instrumenti + ↵2j[i]Harmonyi

+ ↵3V oicei + ↵4X16.minus.17 + ↵5PianoP lay + ✏i, ✏i ⇠iid N (0,�2) (1)

↵0j [i] = �00 + ⌘0j , ⌘0j ⇠iid N (0, ⌧20 )

↵1j [i] = �10 + ⌘1j , ⌘1j ⇠iid N (0, ⌧21 )

↵2j [i] = �20 + ⌘2j , ⌘2j ⇠iid N (0, ⌧22 )

The validation of lmer6.2 has been confirmed by examining the diagnostic plots of the stan-
dardized conditional residuals. The Figure 3 shows the summary output for model lmer6.2. Please
see Technical Appendix page 27 to page 35 for more technical details.

3.1.2 Influences of experimental factors on Classical rating

To answer the question of what experimental factor, or combination of factors, has the strongest
influence on Classical ratings, we can look at the Figure 3.We find that the Instrument did exert the
strongest influence among the three design factors (Instrument, Harmonic Motion, Voice Leading),
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Figure 4: Coe�cients of Instrument of Model lmer6.2

as the researchers suspected. According to the Figure 3, variable Instrument has the largest t-value
and the largest coe�cientsvalue among the three design factors (Instrument, Harmonic Motion,
Voice Leading). This means the variable Instrument is most significant and has the strongest
influence.

We can further interpret how di↵erent types of Instrument influence Classical rating by putting
Instrument first and using “-1” to get rid of the baseline level of fixed e↵ects and random e↵ects.
Looking at the Figure 4, among the three types of instrument, instrument string has the largest
influence on Classical ratings, followed by instrument piano and instrument guitar. The coe�cient
of the fixed e↵ect of Instrumentstring is around 7.4, which means on the group level, if the music is
played by string, on average the rating for Classical music increases 7.4 points. But there is random
variability across di↵erent listeners in the degree to which they are inclined to call music played
by string “Classical”. The standard deviation of the random e↵ect of instrumentstring is around
1.0. So for almost 97.5% of the data, the overall coe�cient of Instrumentstring is at least 5.4. This
means on the individual level if the music is played by string, most of the time on average the
rating for Classical music increases at least 5.4 points. In conclusion, the instrument string has the
largest influence on Classical ratings among the three types of instruments.

To answer the question that among the di↵erent levels of Harmonic Motion whether I-V-VI have
the strongest association with classical ratings, we can look at the Figure 5(Produced by putting
variable Harmony of model lmer6.2 first and using “-1” to get rid of the baseline level of fixed e↵ects
and random e↵ects). Looking at the fixed e↵ects part, HarmonyI-V-VI has the largest t-value and
the largest coe�cient value among the four di↵erent types of Harmony. Looking at the part of the
random e↵ect, HarmonyI-V-VI has a similar standard deviation as the other three di↵erent types of
Harmony. So overall, Harmonic Motion I-V-VI has the strongest association with classical ratings.
The coe�cient of the fixed e↵ect of HarmonyI-V-VI is around 4.87, which means on the group level,
if the music has the I-V-VI chord progression, on average the rating for Classical music increases
4.87 points. But there is random variability across di↵erent listeners in the degree to which they
are inclined to call music with the I-V-VI chord progression “Classical”. The standard deviation of
the random e↵ect of HarmonyI-V-VI is around 1.38. So for almost 97.5% of the data, the overall
coe�cient of Instrumentstring is at least 2.11. This means on the individual level if the music has
the I-V-VI chord progression, most of the time on average the rating for Classical music increases
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Figure 5: Coe�cients of Harmony of Model lmer6.2

at least 2.11 points. In summary, among the di↵erent levels of Harmonic Motion, Harmony I-V-VI
has the strongest association with classical ratings.

To answer the question that whether the respondent is familiar with one or the other (or both)
of the Pachelbel rants/comedy bits matters for Classical rating, we can first look at the Figure 6.
As shown on the left-side box plot of the Figure 6, for listeners who have heard Rob Paravonian’s
Pachelbel Rant before, the mean of its classical rating is a little higher. But its IQR rage is fully
covered by the IQR rage of the listeners who have never heard Rob Paravonian’s Pachelbel Rant
before, which indicates the influence of KnowRob on Classical rating is not much. As shown on the
right-side box plot of the Figure 6, there is no di↵erence in the mean of the classical rating between
people who have heard Axis of Evil’s Comedy bit and who have not. This means KnowAxis seems
not to a↵ect classical rating at all.

What’s more, recalled that we have built di↵erent models by adding KnowRob and KnowAxis
and their interactions with Harmony.The final mixed e↵ect model we get has the formula: lmer(Classical
Instrument + Harmony + Voice +Harmony:Voice+ (1 — Subject) + (Instrument — Subject) +
(Harmony — Subject) -1). So KnowRob and KnowAxis are not kept in the lmer model, which
indicates that it doesn’t matter whether the listener is familiar with either one of the Pachelbel
rants or comedy bit. Please refer to Technical Appendix page 22 to page 27 for more technical
details. In conclusion, it doesn’t matter for Classical rating whether the listener is familiar with
either one of the Pachelbel rants or comedy bit.
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Figure 6: Boxplots of variable Classical and variable KnowRob and variable KnowAxis

To answer the question that among the levels of Voice Leading whether contrary motion has the
strongest association with classical rating, we can look at the Figure 7(Produced by putting variable
Voice of model lmer6.2 first and using “-1” to get rid of the baseline level of fixed e↵ects). Variable
Voice only has fixed e↵ect. Voicecontrary has the largest t-value and the largest coe�cient value
among the three di↵erent types of Voice leading, which followed by Voicepar5th and Voicepar3rd.
The coe�cient of the fixed e↵ect of Voicecontrary is around 3.97, which means on average, if
the music uses a contrary motion for voice leading, the rating for Classical music increases 3.97
points. In summary, among the di↵erent levels of Voice Leading, Voice contrary has the strongest
association with the classical rating.
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Figure 7: Coe�cients of Voice of Model lmer6.2

In conclusion, based on model lmer6.2, we find that the Instrument did exert the strongest
influence among the three design factors (Instrument, Harmonic Motion, Voice Leading). Among
the three types of instrument, instrument string has the largest influence on Classical ratings,
followed by instrument piano and instrument guitar. Among the di↵erent levels of Harmonic Motion,
Harmony I-V-VI has the strongest association with classical ratings. It doesn’t matter whether the
listener is familiar with either one of the Pachelbel rants/comedy bit for Classical rating. Among
the di↵erent levels of Voice Leading, Voice contrary has the strongest association with the classical
rating.

3.2 Di↵erences between musicians and non-musicians on Classical rating

3.2.1 Model creation and model selection

Our researches hypotheses that people who are musicians may be influenced by things that do
not influence non-musicians. To evaluate whether this hypothesis is true or not, we decided to
use variable Selfdeclare to categorize participants into two groups: self-declared musicians and self-
declared non-musicians.

We first dichotomized Selfdeclare at 2 and created a new dummy variable “Musicians” by
defining “Non-Musicans” as Selfdeclare less and equal than 2 and “Musicians” as Selfdeclare bigger
than 2. So we had 30 Non-Musicians and 22 Musicians. We first updated the fixed e↵ects part of
the model of lmer6.2 by adding the new variable Musicians and add its interaction with all the
other explanatory variables.

After using stepAIC for variable selection for the fixed e↵ects part, using function ↵Rane-
fLMER.fnc for forward selection for the random e↵ects part, and re-examining the t-value of the
coe�cients of the fixed e↵ects part after random e↵ects are added, the final mixed model we get
is model lmer8.2. The validation of model lmer8.2 has been confirmed by examining the diagnostic
plots of the standardized conditional residuals. Please refer to Technical Appendix page 35 to page
40 for more technical details.

The following is the abbreviated form of model lmer8.2:

Classicali = ↵0j [i] + ↵1j[i]Instrumenti + ↵2j[i]Harmonyi

+↵3V oicei+↵4X16.minus.17+↵5PianoP lay+↵6Musicians⇤Harmony+✏i, ✏i ⇠iid N (0,�2)
(2)

↵0j [i] = �00 + ⌘0j , ⌘0j ⇠iid N (0, ⌧20 )
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Figure 8: Summary output of Model lmer8.2

↵1j [i] = �10 + ⌘1j , ⌘1j ⇠iid N (0, ⌧21 )

↵2j [i] = �20 + ⌘2j , ⌘2j ⇠iid N (0, ⌧22 )

We then dichotomized Selfdeclare at 3. So we had 39 Non-Musicians and 13 Musicians. Using
similar approaches as mentioned above, the final mixed model we get is model lmer10.2, with the for-
mula as lmer(Classical Instrument + Harmony + Voice + PianoPlay + X16.minus.17+Harmony:Musicans
- 1+ (1 — Subject) + (Instrument — Subject) +(Harmony — Subject)). So Model lmer10.2 is the
actuall the same model as the model lmer8.2, which means the results are not sensitive to where
we dichotomize. Please to Technical Appendix page 40 to page 44 for more technical details.

We did not try dichotomizing “Selfdeclare” at 4 because this would give us 49 Non-Musicans
and 3 Musicans, which would be problematic for analysis. So in conclusion, it seems that the results
are not sensitive to where we dichotomize. We get the same model in the above two cases, which is
the model lmer8.2. And the Figure 8 shows the summary output for the model lmer8.2.

3.2.2 Di↵erences between musicians and non-musicians on Classical rating

We can evaluate the di↵erences in the way that musicians and non-musicians identify classical music
by looking at the Figure 8.We find that the interaction between HarmonyI-V-VI and MusicansNon-
Musicans is significant and its coe�cient is around -0.94. This means that if the subject (listener)
is a self-declared non-Musician, the size of the e↵ect of HarmonyI-V-VI on average Classical rating
will additionally lower 0.94, compared to the subject(listener) who is a self-declared Musician.

In conclusion, the results are not sensitive to where we dichotomize Selfdeclare and we get
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the same model as lmer8.2, with formula as lmer(Classical Instrument + Harmony + Voice +
PianoPlay + X16.minus.17+Harmony:Musicans - 1+ (1 — Subject) + (Instrument — Subject)
+(Harmony — Subject)). Based on model lmer8.2, if the subject (listener) is a self-declared non-
Musician, the size of the e↵ect of HarmonyI-V-VI on average Classical rating will additionally lower
0.94, compared to the subject(listener) who is a self-declared Musician.

3.3 Di↵erences between factors that drive classical ratings and that drive pop-
ular ratings

3.3.1 Best Model for Popular rating

Before comparing the di↵erent factors that drive classical ratings and that drive popular ratings,
we need building models for Popular ratings.

We first examined the influence of the three main experimental factors(Instrument, Harmony,
Voice) on Popular ratings. We first produced a base model by considering all the interactions among
the three main experimental factors. Using stepAIC and ANOVA test for model comparison, the
variables selected for the fixed e↵ects part are Instrument, Harmony and Voice. Please see Technical
Appendix page 46 to page 48 for more technical details.

To determine which individual covariates should be added to the model as fixed e↵ects, we
added all other variables as possible explanatory variables to build a full model. UsingstepAIC,
the fixed e↵ects part selected are Instrument, Harmony, Voice, X16.minus.17, ConsInstr, Pach-
Listen,ClsListen, KnowRob, KnowAxis, X1990s2000s, X1990s2000s.minus.1960s1970s, Composing
and PianoPlay.

To account for “personal biases” for ratings, we decided to add the random intercept for each
participant(1—Subject). Similarly, to account for the variations of “personal biases” with the types
of instrument, type of harmony, and type of voice leading, we added all the three possible random
slopes (Instrument+Harmony+Voice—Subject). Using function ↵RanefLMER.fnc for forward se-
lection, the random e↵ects selected are: (1 —Subject) + (Instrument — Subject) + (Harmony —
Subject).

We added the selected random e↵ects above and re-examined the fixed e↵ects part. After drop-
ping the variables of which the t-value of the coe�cients are less than 2, we get the final mixed-e↵ect
model with the formula lmer(Popular Instrument + Harmony + Voice + X16.minus.17 + (1 —
Subject) + (Instrument — Subject) +(Harmony — Subject) - 1, data = data). We then notice the
coe�cient of X16.minus.17 has a t-value less than 2; So we drop the variable X16.minus.17 too.
The final model is lmer.4.3. The following is the abbreviated form of model lmer.4.3:

Populari = ↵0j [i] + ↵1j[i]Instrumenti + ↵2j[i]Harmonyi

+ ↵3V oicei + ✏i, ✏i ⇠iid N (0,�2) (3)

↵0j [i] = �00 + ⌘0j , ⌘0j ⇠iid N (0, ⌧20 )

↵1j [i] = �10 + ⌘1j , ⌘1j ⇠iid N (0, ⌧21 )
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Figure 9: Summary output of Model lmer.4.3

↵2j [i] = �20 + ⌘2j , ⌘2j ⇠iid N (0, ⌧22 )

The validation of lmer.4.3 has been confirmed by examining the diagnostic plots of the stan-
dardized conditional residuals. The Figure 9 shows the summary output for model lmer.4.3. Please
see Technical Appendix page 50 to page 56 for more technical details.

3.3.2 Di↵erences between factors that drive classical ratings and that drive popular
ratings

Recall on Section, the best model we get for Classical rating is model lmer6.2 and its abbreviated
form is:

Classicali = ↵0j [i] + ↵1j[i]Instrumenti + ↵2j[i]Harmonyi

+ ↵3V oicei + ↵4X16.minus.17 + ↵5PianoP lay + ✏i, ✏i ⇠iid N (0,�2)

↵0j [i] = �00 + ⌘0j , ⌘0j ⇠iid N (0, ⌧20 )

↵1j [i] = �10 + ⌘1j , ⌘1j ⇠iid N (0, ⌧21 )

↵2j [i] = �20 + ⌘2j , ⌘2j ⇠iid N (0, ⌧22 )

Recalled the best model we get for Popular rating is model lmer.4.3 and its abbreviated form
is:

Populari = ↵0j [i] + ↵1j[i]Instrumenti + ↵2j[i]Harmonyi

+ ↵3V oicei + ✏i, ✏i ⇠iid N (0,�2)
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↵0j [i] = �00 + ⌘0j , ⌘0j ⇠iid N (0, ⌧20 )

↵1j [i] = �10 + ⌘1j , ⌘1j ⇠iid N (0, ⌧21 )

↵2j [i] = �20 + ⌘2j , ⌘2j ⇠iid N (0, ⌧22 )

By comparing the above two formulas, we notice that variables X16.minus.17 (the auxiliary
measure of listener’s ability to distinguish classical vs popular music) and PianoPlay(listener plays
Piano or not) influence Classical rating but do not a↵ect Popular rating at all.

What’s more, by comparing the Figure 9 with the Figure 3, we also notice the following
di↵erences:

• Comparing to that Instrument string has the largest influence on Classical ratings, the In-
strument guitar has the largest influence on Popular ratings.

Looking at the Figure 10(Produced by putting variable Instrument of model lmer.4.3 first
and using “-1” to get rid of the baseline level of fixed e↵ects and random e↵ects). Looking at
the fixed e↵ects part, Instrument guitar has the largest t-value and the largest coe�cient value
among the three di↵erent types of Instrument. Looking at the random e↵ects part, Instrument
guitar has the smallest standard deviation among the three di↵erent types of Instrument. So
overall, Instrument guitar has the strongest association with Popular ratings. The coe�cient
of the fixed e↵ect of Instrument guitar is around 6.75, which means on the group level, if the
music is played by guitar, on average the rating for Popular music increases 6.75 points. But
there is random variability across di↵erent listeners in the degree to which they are inclined
to call music played by guitar “Popular”. The standard deviation of the random e↵ect of
Instrument guitar is around 0.54. So for almost 97.5% of the data, the overall coe�cient of
Instrumentstring is at least 5.67. This means on the individual level if the music is played
by guitar, most of the time on average the rating for Popular music increases at least 5.67
points.
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Figure 10: Coe�cients of Instrument of model lmer.4.3

• Comparing to that Harmony I-V-VI has the strongest association with classical ratings among
the di↵erent levels of Harmonic Motion, the di↵erent levels of Harmonic Motion seems to have
very similar influences on Popular ratings.

Turning to the Figure 11(Produced by putting variable Harmony of model lmer.4.3 first and
using “-1” to get rid of the baseline level of fixed e↵ects and random e↵ects), the value of the
coe�cient of the fixed e↵ects of the four di↵erent types of Harmony are very similar, varying
from 6.40 to 6.75. Looking at the part of the random e↵ects, they have similar standard
deviations too, varying from 1.1 to 1.4. So overall, the di↵erent levels of Harmonic Motion
seem to have very similar influences on Popular ratings.
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Figure 11: Coe�cients of Harmony of model lmer.4.3

• Comparing to that Voice contrary has the strongest association with classical rating among
the di↵erent levels of Voice Leading, the Voice par5th has the strongest association with
Popular ratings.

Looking at the Figure 12(Produced by putting variable Voice of model lmer.4.3 first and
using “-1” to get rid of the baseline level of fixed e↵ects). Variable Voice only has fixed e↵ect.
Voicepar5th has the largest t-value and the largest coe�cient value among the three di↵erent
types of Voice leading, which followed by Voicepar3rd and Voicecontrary. The coe�cient of
the fixed e↵ect of Voicepar5th is around 7.0, which means on average, if the music uses par5th
for voice leading, the rating for Popular music increases 7.0 points.
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Figure 12: Coe�cients of Voice of model lmer.4.3

4 Discussion

In our analysis, the final mixed model we get for Classical rating is model lmer6.2 and its abbreviated
form is:

Classicali = ↵0j [i] + ↵1j[i]Instrumenti + ↵2j[i]Harmonyi

+ ↵3V oicei + ↵4X16.minus.17 + ↵5PianoP lay + ✏i, ✏i ⇠iid N (0,�2)

↵0j [i] = �00 + ⌘0j , ⌘0j ⇠iid N (0, ⌧20 )

↵1j [i] = �10 + ⌘1j , ⌘1j ⇠iid N (0, ⌧21 )

↵2j [i] = �20 + ⌘2j , ⌘2j ⇠iid N (0, ⌧22 )

Based on model lmer6.2, we find that Instrument did exert the strongest influence among the
three design factors (Instrument, Harmonic Motion, Voice Leading). Among the three types of
instrument, instrument string has the largest influence on Classical ratings, followed by instrument
piano and instrument guitar. Among the di↵erent levels of Harmonic Motion, Harmony I-V-VI has
the strongest association with classical ratings. It doesn’t matter whether the listener is familiar
with either one of the Pachelbel rants/comedy bit for Classical rating. Among the di↵erent levels
of Voice Leading, Voice contrary has the strongest association with the classical rating.

To evaluate the di↵erences in the way that musicians and non-musicians identify classical music,
the best-mixed model we get is lmer8.2 and its abbreviated form is:

Classicali = ↵0j [i] + ↵1j[i]Instrumenti + ↵2j[i]Harmonyi

+↵3V oicei+↵4X16.minus.17+↵5PianoP lay+↵6Musicians⇤Harmony+✏i, ✏i ⇠iid N (0,�2)
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↵0j [i] = �00 + ⌘0j , ⌘0j ⇠iid N (0, ⌧20 )

↵1j [i] = �10 + ⌘1j , ⌘1j ⇠iid N (0, ⌧21 )

↵2j [i] = �20 + ⌘2j , ⌘2j ⇠iid N (0, ⌧22 )

Based on the model lmer8.2, we find that if the subject (listener) is a self-declared non-Musician,
the size of the e↵ect of HarmonyI-V-VI on average Classical rating will additionally lower 0.94,
compared to the subject(listener) who is a self-declared Musician. And the results are not sensitive
to where we dichotomize Selfdeclare.

The best model we get for Popular rating is model lmer.4.3 and its abbreviated form is:

Populari = ↵0j [i] + ↵1j[i]Instrumenti + ↵2j[i]Harmonyi

+ ↵3V oicei + ✏i, ✏i ⇠iid N (0,�2)

↵0j [i] = �00 + ⌘0j , ⌘0j ⇠iid N (0, ⌧20 )

↵1j [i] = �10 + ⌘1j , ⌘1j ⇠iid N (0, ⌧21 )

↵2j [i] = �20 + ⌘2j , ⌘2j ⇠iid N (0, ⌧22 )

By comparing model lmer.4.3 with model lmer6.2, we find that variables X16.minus.17 (the aux-
iliary measure of listener’s ability to distinguish classical vs popular music) and PianoPlay(listener
plays Piano or not) influence Classical rating but do not a↵ect Popular rating at all. What’s more,
we also notice that: comparing to that Instrument string has the largest influence on Classical rat-
ings, the Instrument guitar has the largest influence on Popular ratings; comparing to that Harmony
I-V-VI has the strongest association with classical ratings among the di↵erent levels of Harmonic
Motion, the di↵erent levels of Harmonic Motion seems to have very similar influences on Popular
ratings; comparing to that Voice contrary has the strongest association with classical rating among
the di↵erent levels of Voice Leading, the Voice par5th has the strongest association with Popular
ratings.

Our study was limited by the use of Ivan Jimenez et al. (2013) data. There are a lot of missing
values for this original data set. There are multiple ways of dealing with missingness. Subjective
decisions of di↵erent approaches of dealing with missingness could create di↵erent data set for
analysis and thus lead to di↵erent variables selected and completely di↵erent models.
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Table 1: the frequency table of OMSI Score

OMSI <500 OMSI >= 500

Subjects 43 9

Percentage(%) 82.7% 17.3%

Figure 13: Scatter plot of OMSI score and Selfdeclare

Also, the data is biased toward listeners who have limited musical knowledge. As shown in the
Table 1, about 82.7% of the surveyed listeners has an OMSI score that is less than 500. According
to the website of the MARCS Institute, the Ollen Musical Sophistication Index (OMSI) respondents
with a score greater than 500 should be classified as “more musically sophisticated” and those with
a score less than 500 as “less musically sophisticated.” Thus, the is very biased towards listeners
who have limited musical knowledge. So the model we generalized based on this biased data set
may not be useful for making a prediction for people who have sophisticated musical knowledge.
What’s more, because of this biased data, the conclusions we draw for the di↵erences between
musicians and non-musicians on Classical ratings may not capture the truth at all. As shown in
the Figure 13, the score of the Variable Selfdeclare may not indicate the actual musical knowledge
of the listener at all. To address this shortcoming, more survey needs to be done to collect data
from listeners who have sophisticated musical knowledge and we should also consider using more
subjective measurement such as OMSI to define Musicians and Non-Musicians.

In summary, we find that the Instrument exerts the strongest influence among the three design
factors (Instrument, Harmonic Motion, Voice Leading). If the subject (listener) is a self-declared
non-Musician, the size of the e↵ect of HarmonyI-V-VI on average Classical rating will additionally
lower 0.94. Variables X16.minus.17 and PianoPlay influence Classical rating but do not a↵ect
Popular rating at all. The data is biased towards listeners who have limited musical knowledge. More
survey needs to be done to collect data from listeners who have sophisticated musical knowledge
and we should also consider using more subjective measurement such as OMSI to define Musicians
and Non-Musicians.
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kV 1t�KBM2 i?2 `2H�iBQMb?BT rBi? +QHmKM SQTmH�`
6`QK i?2 #QtTHQib #2HQr- r2 }M/ i?�i,
SQTmH�` b22Kb iQ #2 M2;�iBp2Hv `2H�i2/ rBi? >�`KQMvUA@o@oAV �M/ >�`KQMvUAo@A@oVX
SQTmH�` b22Kb iQ #2 M2;�iBp2Hv `2H�i2/ rBi? AMbi`mK2MiUbi`BM;VX
SQTmH�` b22Kb iQ #2 M2;�iBp2Hv `2H�i2/ rBi? oQB+2U+QMi`�`vVX
h?2`2 Bb H�`;2 p�`B�M+2 QM i?2 K2�M Q7 i?2 b+Q`2 7Q` SQTmH�` #2ir22M /Bz2`2Mi bm#D2+ibX
SQTmH�` b22Kb iQ #2 TQbBiBp2Hv `2H�i2/ rBi? �Sh?2Q`vX
SQTmH�` b22Kb iQ #2 TQbBiBp2Hv `2H�i2/ rBi? *QHH2;2JmbB+X
SQTmH�` b22Kb iQ #2 TQbBiBp2Hv `2H�i2/ rBi? :mBi�`SH�vX
SQTmH�` b22Kb iQ #2 TQbBiBp2Hv `2H�i2/ rBi? FMQr�tBbX SQTmH�` b22Kb iQ #2 TQbBiBp2Hv `2H�i2/ rBi? EMQr_Q#X
SQTmH�` b22Kb iQ #2 TQbBiBp2Hv `2H�i2/ rBi? SB�MQSH�vX
SQTmH�` b22Kb iQ #2 M2;�iBp2Hv `2H�i2/ rBi? S�+?GBbi2MX
SQTmH�` b22Kb iQ #2 /Bz2`2Mi 7Q` /Bz2`2Mi p�Hm2b Q7 *HbGBbi2MX
SQTmH�` b22Kb iQ #2 /Bz2`2Mi 7Q` /Bz2`2Mi p�Hm2b Q7 *QKTQbBM;X
SQTmH�` b22Kb iQ #2 /Bz2`2Mi 7Q` /Bz2`2Mi p�Hm2b Q7 *QMbAMbi`X
SQTmH�` b22Kb iQ #2 /Bz2`2Mi 7Q` /Bz2`2Mi p�Hm2b Q7 a2H7/2+H�`2X
SQTmH�` b22Kb iQ #2 /Bz2`2Mi 7Q` /Bz2`2Mi p�Hm2b Q7 GQ;PJaAX
SQTmH�` b22Kb iQ #2 /Bz2`2Mi 7Q` /Bz2`2Mi p�Hm2b Q7 sReXKBMmbXRdX
SQTmH�` b22Kb iQ #2 /Bz2`2Mi 7Q` /Bz2`2Mi p�Hm2b Q7 sRNNybkyyybXKBMmbXRNeybRNdybX
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k JQ/2H 7Q` *H�bbB+�Hě 1t�KBM; i?2 i?`22 K�BM 2z2+ib,
kXU�V *QMp2MiBQM�H HBM2�` KQ/2Hb 7Q` 2t�KBMBM; AMbi`mK2Mi- >�`KQMv � oQB+2
KQ/2H b2H2+iBQM,
q2 }`bi T`Q/m+2 HKR #v +QMbB/2`BM; BMi2`�+iBQMb �KQM; AMbi`mK2Mi- >�`KQMv � oQB+2- mbBM; HKR I@ HKU
*H�bbB+�H� AMbi`mK2Mi >�`KQMv oQB+2- /�i� 4 /�i�VX q2 MQiB+2 7`QK i?2 bmKK�`v QmiTmi Q7 HKR i?�i QMHv
p�`B�#H2b AMbi`mK2Mi- >�`KQMv- �M/ i?2 BMi2`�+iBQMb #2ir22M >�`KQMv �M/ pQB+2 �`2 bB;MB}+�MiX

N



aQ r2 i?2M T`Q/m+2 � bBKTH2 KQ/2H HKk QMHv mbBM; AMbi`mK2Mi- >�`KQMv- oQB+2 �M/ i?2 BMi2`�+iBQMb #2ir22M
>�`KQMv �M/ oQB+2 UHKk I@ HKU*H�bbB+�H� AMbi`mK2MiY>�`KQMv oQB+2- /�i� 4 /�i�VVX �M/ r2 MQiB+2 i?�i
QMHv QMHv p�`B�#H2b AMbi`mK2Mi �M/ >�`KQMv �`2 bB;MB}+�MiX
lbBM; �MQp� i2bi- i?2 bBKTH2 KQ/2H HKk Bb T`272`2/ Qp2` HKRX
q2 i?2M T`Q/m+2 � bBKTH2 KQ/2H HKj QMHv mbBM; AMbi`mK2Mi- >�`KQMv �M/ oQB+2Xq2 MQiB+2 i?�i �HH i?2
p�`B�#H2b �`2 bB;MB}+�MiX
lbBM; �MQp� i2bi- KQ/2H HKk Bb �+im�HHv T`272`2/ Qp2` HKjX
lbBM; bi2T�A*- Bi b2H2+i2/ i?2 b�K2 KQ/2H- r?B+? Bb HKkX aQ i?2 }M�H KQ/2H Bb HKk rBi? U7Q`KmH� 4 *H�bbB+�H
� AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y >�`KQMv,oQB+2 @ R- /�i� 4 /�i�VX
q2 +�M 2t�KBM2 r?2i?2` HKk Bb p�HB/ Q` MQi mbBM; i?2 MQ`K�H Z@Z THQi 7`QK i?2 /B�;MQbiB+ THQib �M/
#BMM2/THQiX q2 MQiB+2 i?2 MQ`K�H Z@Z THQi �HKQbi 7QHHQrb � bi`�B;?i HBM2X GQQFBM; �i i?2 "BMM2/ `2bB/m�H
THQi- r2 }M/ �HKQbi �HH i?2 TQBMib HB2 BM i?2 N8W +QM}/2M+2 BMi2`p�H 7Q` i?2 `2bB/mH�b- 2t+2Ti i?2 TQBMib �i
i?2 irQ 2M/bX �M/ i?2 TQBMib `�M/QKHv b+�ii2` �`QmM/ i?2 HBM2 �i x2`QX
AM +QM+HmbBQM- KQ/2H HKk b22Kb p�HB/X
OO
OO *�HH,
OO HKU7Q`KmH� 4 *H�bbB+�H � AMbi`mK2Mi  >�`KQMv  oQB+2 @ R- /�i� 4 /�i�V
OO
OO _2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @eX3je8 @RXe8j3 yXyj38 RXekd8 eX8yyy
OO
OO *Q277B+B2Mib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` 9XRj9ek yXjRkjj RjXkj3
OO AMbi`mK2MiTB�MQ 8Xkjydd yXjRkjj ReXd93
OO AMbi`mK2Mibi`BM; dXk339e yXjRkjj kjXjje
OO >�`KQMvA@o@Ao @yXjkeNk yX99Rdy @yXd9y
OO >�`KQMvA@o@oA yXNej9k yX99j3e kXRdR
OO >�`KQMvAo@A@o @yX9eR89 yX99Rdy @RXy98
OO oQB+2T�`j`/ @yXRNkjR yX99Rdy @yX9j8
OO oQB+2T�`8i? @yX88deN yX99Rdy @RXkej
OO AMbi`mK2MiTB�MQ,>�`KQMvA@o@Ao yX39Rk8 yXekeR3 RXj9j
OO AMbi`mK2Mibi`BM;,>�`KQMvA@o@Ao yX3e8j3 yXek9e8 RXj38
OO AMbi`mK2MiTB�MQ,>�`KQMvA@o@oA yX8dy8R yXekddR yXNyN
OO AMbi`mK2Mibi`BM;,>�`KQMvA@o@oA yXjk8y9 yXekeR3 yX8RN
OO AMbi`mK2MiTB�MQ,>�`KQMvAo@A@o yXej9ek yXek9e8 RXyRe
OO AMbi`mK2Mibi`BM;,>�`KQMvAo@A@o yXk8yyy yXek9e8 yX9yy
OO AMbi`mK2MiTB�MQ,oQB+2T�`j`/ yXyRNkj yXek9e8 yXyjR
OO AMbi`mK2Mibi`BM;,oQB+2T�`j`/ @yXRNkjR yXek9e8 @yXjy3
OO AMbi`mK2MiTB�MQ,oQB+2T�`8i? yX83R3j yXekeR3 yXNkN
OO AMbi`mK2Mibi`BM;,oQB+2T�`8i? yX9eR89 yXek9e8 yXdjN
OO >�`KQMvA@o@Ao,oQB+2T�`j`/ yXyj39e yXek9e8 yXyek
OO >�`KQMvA@o@oA,oQB+2T�`j`/ @RX9y8dj yXekeR3 @kXk98
OO >�`KQMvAo@A@o,oQB+2T�`j`/ yX93ydd yXek9e8 yXddy
OO >�`KQMvA@o@Ao,oQB+2T�`8i? yX88deN yXek9e8 yX3Nj
OO >�`KQMvA@o@oA,oQB+2T�`8i? yXRRj8y yXekeR3 yXR3R
OO >�`KQMvAo@A@o,oQB+2T�`8i? yXN9kjR yXek9e8 RX8yN
OO AMbi`mK2MiTB�MQ,>�`KQMvA@o@Ao,oQB+2T�`j`/ @yXN8ee9 yX33993 @RXy3k
OO AMbi`mK2Mibi`BM;,>�`KQMvA@o@Ao,oQB+2T�`j`/ @yX9eR89 yX33jjN @yX8kk

Ry



OO AMbi`mK2MiTB�MQ,>�`KQMvA@o@oA,oQB+2T�`j`/ yXd88k3 yX33ee9 yX38k
OO AMbi`mK2Mibi`BM;,>�`KQMvA@o@oA,oQB+2T�`j`/ RX9ej9k yX33993 RXe88
OO AMbi`mK2MiTB�MQ,>�`KQMvAo@A@o,oQB+2T�`j`/ @yXjj3NN yX33993 @yXj3j
OO AMbi`mK2Mibi`BM;,>�`KQMvAo@A@o,oQB+2T�`j`/ yX93ydd yX33jjN yX899
OO AMbi`mK2MiTB�MQ,>�`KQMvA@o@Ao,oQB+2T�`8i? @yX3jedj yX33ee9 @yXN99
OO AMbi`mK2Mibi`BM;,>�`KQMvA@o@Ao,oQB+2T�`8i? @RX9yj38 yX33jjN @RX83N
OO AMbi`mK2MiTB�MQ,>�`KQMvA@o@oA,oQB+2T�`8i? @yXNkR8d yX33ee9 @RXyjN
OO AMbi`mK2Mibi`BM;,>�`KQMvA@o@oA,oQB+2T�`8i? @yXd8ddj yX33993 @yX38d
OO AMbi`mK2MiTB�MQ,>�`KQMvAo@A@o,oQB+2T�`8i? @RXyy9Ny yX33993 @RXRje
OO AMbi`mK2Mibi`BM;,>�`KQMvAo@A@o,oQB+2T�`8i? @RXyNeR8 yX33jjN @RXk9R
OO S`U=%i%V
OO AMbi`mK2Mi;mBi�` Ik2@Re    
OO AMbi`mK2MiTB�MQ Ik2@Re    
OO AMbi`mK2Mibi`BM; Ik2@Re    
OO >�`KQMvA@o@Ao yX98Nj
OO >�`KQMvA@o@oA yXyjyR  
OO >�`KQMvAo@A@o yXkNek
OO oQB+2T�`j`/ yXeejj
OO oQB+2T�`8i? yXkyeN
OO AMbi`mK2MiTB�MQ,>�`KQMvA@o@Ao yXRdNj
OO AMbi`mK2Mibi`BM;,>�`KQMvA@o@Ao yXReeR
OO AMbi`mK2MiTB�MQ,>�`KQMvA@o@oA yXjej8
OO AMbi`mK2Mibi`BM;,>�`KQMvA@o@oA yXeyj3
OO AMbi`mK2MiTB�MQ,>�`KQMvAo@A@o yXjyN3
OO AMbi`mK2Mibi`BM;,>�`KQMvAo@A@o yXe3Ny
OO AMbi`mK2MiTB�MQ,oQB+2T�`j`/ yXNd89
OO AMbi`mK2Mibi`BM;,oQB+2T�`j`/ yXd83k
OO AMbi`mK2MiTB�MQ,oQB+2T�`8i? yXj8kN
OO AMbi`mK2Mibi`BM;,oQB+2T�`8i? yX9eyR
OO >�`KQMvA@o@Ao,oQB+2T�`j`/ yXN8yN
OO >�`KQMvA@o@oA,oQB+2T�`j`/ yXyk9N  
OO >�`KQMvAo@A@o,oQB+2T�`j`/ yX99Re
OO >�`KQMvA@o@Ao,oQB+2T�`8i? yXjdkR
OO >�`KQMvA@o@oA,oQB+2T�`8i? yX38ek
OO >�`KQMvAo@A@o,oQB+2T�`8i? yXRjRe
OO AMbi`mK2MiTB�MQ,>�`KQMvA@o@Ao,oQB+2T�`j`/ yXkdNe
OO AMbi`mK2Mibi`BM;,>�`KQMvA@o@Ao,oQB+2T�`j`/ yXeyR9
OO AMbi`mK2MiTB�MQ,>�`KQMvA@o@oA,oQB+2T�`j`/ yXjN99
OO AMbi`mK2Mibi`BM;,>�`KQMvA@o@oA,oQB+2T�`j`/ yXyN3k X
OO AMbi`mK2MiTB�MQ,>�`KQMvAo@A@o,oQB+2T�`j`/ yXdyRe
OO AMbi`mK2Mibi`BM;,>�`KQMvAo@A@o,oQB+2T�`j`/ yX83ej
OO AMbi`mK2MiTB�MQ,>�`KQMvA@o@Ao,oQB+2T�`8i? yXj989
OO AMbi`mK2Mibi`BM;,>�`KQMvA@o@Ao,oQB+2T�`8i? yXRRkk
OO AMbi`mK2MiTB�MQ,>�`KQMvA@o@oA,oQB+2T�`8i? yXkN33
OO AMbi`mK2Mibi`BM;,>�`KQMvA@o@oA,oQB+2T�`8i? yXjNRd
OO AMbi`mK2MiTB�MQ,>�`KQMvAo@A@o,oQB+2T�`8i? yXk8ey
OO AMbi`mK2Mibi`BM;,>�`KQMvAo@A@o,oQB+2T�`8i? yXkR93
OO @@@
OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R
OO
OO _2bB/m�H bi�M/�`/ 2``Q`, kXk8k QM R3kN /2;`22b Q7 7`22/QK
OO JmHiBTH2 _@b[m�`2/, yX3dj- �/Dmbi2/ _@b[m�`2/, yX3dy8
OO 6@bi�iBbiB+, j9NXj QM je �M/ R3kN .6- T@p�Hm2, I kXk2@Re

RR



OO
OO *�HH,
OO HKU7Q`KmH� 4 *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv  oQB+2 @ R- /�i� 4 /�i�V
OO
OO _2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @eXN8yk @RXeekR @yXyke8 RXdRjN eXk98N
OO
OO *Q277B+B2Mib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2 S`U=%i%V
OO AMbi`mK2Mi;mBi�` jX333d yXRN9d RNXNeN I k2@Re    
OO AMbi`mK2MiTB�MQ 8X9kyd yXRN93 kdX3k3 I k2@Re    
OO AMbi`mK2Mibi`BM; dXj999 yXRN9d jdXdRd I k2@Re    
OO >�`KQMvA@o@Ao yXk9R9 yXk88j yXN9e yXj998
OO >�`KQMvA@o@oA RXkeRd yXk88d 9XNj9 3X32@yd    
OO >�`KQMvAo@A@o @yXReed yXk89N @yXe89 yX8Rjj
OO oQB+2T�`j`/ @yXk8yy yXk89N @yXN3R yXjkeN
OO oQB+2T�`8i? @yXkRyk yXk88j @yX3kj yX9Ry8
OO >�`KQMvA@o@Ao,oQB+2T�`j`/ @yX9jjd yXjey3 @RXkyk yXkkN8
OO >�`KQMvA@o@oA,oQB+2T�`j`/ @yXeedR yXjeR9 @RX39e yXye8R X
OO >�`KQMvAo@A@o,oQB+2T�`j`/ yX8kNR yXjey3 RX9ee yXR9kd
OO >�`KQMvA@o@Ao,oQB+2T�`8i? @yXR3N3 yXjeR9 @yX8k8 yX8NN8
OO >�`KQMvA@o@oA,oQB+2T�`8i? @yX9983 yXjeR9 @RXkj9 yXkRd8
OO >�`KQMvAo@A@o,oQB+2T�`8i? yXk9kk yXjey3 yXedR yX8ykR
OO @@@
OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R
OO
OO _2bB/m�H bi�M/�`/ 2``Q`, kXk8R QM R38R /2;`22b Q7 7`22/QK
OO JmHiBTH2 _@b[m�`2/, yX3dRe- �/Dmbi2/ _@b[m�`2/, yX3dye
OO 6@bi�iBbiB+, 3NdX8 QM R9 �M/ R38R .6- T@p�Hm2, I kXk2@Re

OO �M�HvbBb Q7 o�`B�M+2 h�#H2
OO
OO JQ/2H R, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv  oQB+2 @ R
OO JQ/2H k, *H�bbB+�H � AMbi`mK2Mi  >�`KQMv  oQB+2 @ R
OO _2bX.7 _aa .7 amK Q7 a[ 6 S`U=6V
OO R R38R Nj3kXj
OO k R3kN NkddXe kk Ry9Xd8 yXNj3e yX89kd

OO �M�HvbBb Q7 o�`B�M+2 h�#H2
OO
OO JQ/2H R, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 @ R
OO JQ/2H k, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv  oQB+2 @ R
OO _2bX.7 _aa .7 amK Q7 a[ 6 S`U=6V
OO R R38d N993Xy
OO k R38R Nj3kXj e e8Xeke kXR8d3 yXy99jN  
OO @@@
OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R

OO
OO *�HH,
OO HKU7Q`KmH� 4 *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y >�`KQMv,oQB+2 @
OO R- /�i� 4 /�i�V
OO
OO _2bB/m�Hb,

Rk



OO JBM RZ J2/B�M jZ J�t
OO @eXN8yk @RXeekR @yXyke8 RXdRjN eXk98N
OO
OO *Q277B+B2Mib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2 S`U=%i%V
OO AMbi`mK2Mi;mBi�` jX333d yXRN9d RNXNeN I k2@Re    
OO AMbi`mK2MiTB�MQ 8X9kyd yXRN93 kdX3k3 I k2@Re    
OO AMbi`mK2Mibi`BM; dXj999 yXRN9d jdXdRd I k2@Re    
OO >�`KQMvA@o@Ao yXk9R9 yXk88j yXN9e yXj998
OO >�`KQMvA@o@oA RXkeRd yXk88d 9XNj9 3X32@yd    
OO >�`KQMvAo@A@o @yXReed yXk89N @yXe89 yX8Rjj
OO oQB+2T�`j`/ @yXk8yy yXk89N @yXN3R yXjkeN
OO oQB+2T�`8i? @yXkRyk yXk88j @yX3kj yX9Ry8
OO >�`KQMvA@o@Ao,oQB+2T�`j`/ @yX9jjd yXjey3 @RXkyk yXkkN8
OO >�`KQMvA@o@oA,oQB+2T�`j`/ @yXeedR yXjeR9 @RX39e yXye8R X
OO >�`KQMvAo@A@o,oQB+2T�`j`/ yX8kNR yXjey3 RX9ee yXR9kd
OO >�`KQMvA@o@Ao,oQB+2T�`8i? @yXR3N3 yXjeR9 @yX8k8 yX8NN8
OO >�`KQMvA@o@oA,oQB+2T�`8i? @yX9983 yXjeR9 @RXkj9 yXkRd8
OO >�`KQMvAo@A@o,oQB+2T�`8i? yXk9kk yXjey3 yXedR yX8ykR
OO @@@
OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R
OO
OO _2bB/m�H bi�M/�`/ 2``Q`, kXk8R QM R38R /2;`22b Q7 7`22/QK
OO JmHiBTH2 _@b[m�`2/, yX3dRe- �/Dmbi2/ _@b[m�`2/, yX3dye
OO 6@bi�iBbiB+, 3NdX8 QM R9 �M/ R38R .6- T@p�Hm2, I kXk2@Re
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k U#V `�M/QK BMi2`+2Ti KQ/2H 7Q` 2t�KBMBM; AMbi`mK2Mi- >�`KQMv � oQB+2
UBV i2bi r?2i?2` `�M/QK BMi2`+2Ti Bb M22/2/ Q` MQi
q2 }`bi T`Q/m+2 i?2 `�M/QK BMi2`+2Ti KQ/2H HK2`R #�b2/ QM i?2 #2bi KQ/2H r2 }M/ BM T�`i kU�VX HK2`R I@
HK2`U*H�bbB+�H � AMbi`mK2MiY>�`KQMv oQB+2@R Y UR%am#D2+iV-/�i� 4 /�i�- _1JG 4 6- +QMi`QH 4 HK2`*QM@
i`QHUQTiBKBx2` 4 ǵ#Q#v[�ǶVVX
i?2 �A* 7Q` HK2`R Bb d33jXdX h?2 "A* 7Q` HK2`R Bb dNdkXkX
h?2 �A* 7Q` HKk Bb 3jj8XeddX h?2 "A* 7Q` HKk Bb 39R3Xe9kX
aQ #�b2/ QM �A* �M/ "A*- i?2 `�M/QK BMi2`+2Ti KQ/2H HK2`R Bb T`2T72`2/X
q2 +�M �HbQ /Q � `�M/QK 2z2+i i2bi mbBM; 2t�+i_G_hUHK2`R VX h?2 i2bi `2bmHib �`2 bB;MB}+�MiX aQ i?Bb
/Qm#H2 +QM}`Kb i?�i i?2 `�M/QK BMi2`+2Ti KQ/2H HK2`R Bb T`2T72`2/X
OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv  oQB+2 @ R Y UR % am#D2+iV
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d33jXd dNdkXk @jNk8X3 d38RXd R39N
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @kXNe3k @yXejk9 @yXyyjk yXejNj jX9Rk8
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX
OO am#D2+i UAMi2`+2TiV RXje3 RXRdy

R9



OO _2bB/m�H jXeeR RXNRj
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jX3Nke yXkjRd ReXdN3
OO AMbi`mK2MiTB�MQ 8X9Rek yXkjR3 kjXje3
OO AMbi`mK2Mibi`BM; dXj98y yXkjRd jRXeNd
OO >�`KQMvA@o@Ao yXkj3y yXkRdy RXyNd
OO >�`KQMvA@o@oA RXkdR8 yXkRd9 8X39N
OO >�`KQMvAo@A@o @yXReed yXkRed @yXdeN
OO oQB+2T�`j`/ @yXk8yy yXkRed @RXR89
OO oQB+2T�`8i? @yXkRje yXkRdy @yXN39
OO >�`KQMvA@o@Ao,oQB+2T�`j`/ @yX9jyj yXjyee @RX9yj
OO >�`KQMvA@o@oA,oQB+2T�`j`/ @yXe3yj yXjydR @kXkR8
OO >�`KQMvAo@A@o,oQB+2T�`j`/ yX8k8e yXjyee RXdR9
OO >�`KQMvA@o@Ao,oQB+2T�`8i? @yXR3e9 yXjydR @yXeyd
OO >�`KQMvA@o@oA,oQB+2T�`8i? @yX98kR yXjydk @RX9dk
OO >�`KQMvAo@A@o,oQB+2T�`8i? yXk98d yXjyee yX3yR

OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 R9 = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi

OO (R) 3jj8Xedd

OO (R) 39R3Xe9k

OO lbBM; `2bi`B+i2/ HBF2HB?QQ/ 2p�Hm�i2/ �i JG 2biBK�iQ`bX

OO _27Bi rBi? K2i?Q/4]_1JG] 7Q` 2t�+i `2bmHibX

OO
OO bBKmH�i2/ 7BMBi2 b�KTH2 /Bbi`B#miBQM Q7 _G_hX
OO
OO UT@p�Hm2 #�b2/ QM Ryyyy bBKmH�i2/ p�Hm2bV
OO
OO /�i�,
OO _G_h 4 98kXkR- T@p�Hm2 I kXk2@Re

UBBV o�HB/�i2 KQ/2H HK2`R
GQQFBM; �i i?2 bi�M/�`/HBx2/ +QM/BiBQM�H `2bB/m�Hb THQib Q7 KQ/2H HK2`R- �HH i?2 `2bB/m�Hb �`2 +2Mi2`2/ �i x2`Q
�M/ i?2`2 Bb MQ +H2�` T�ii2`M B/2MiB}2/X GQQFBM; �i i?2 "BMM2/ `2bB/m�H THQi- r2 }M/ �HKQbi �HH i?2 TQBMib HB2
BM i?2 N8W +QM}/2M+2 BMi2`p�H 7Q` i?2 `2bB/mH�b- 2t+2Ti i?2 TQBMib �i i?2 irQ 2M/bX �M/ i?2 TQBMib `�M/QKHv
b+�ii2` �`QmM/ i?2 HBM2 �i x2`QXq2 �HbQ MQiB+2 i?2 MQ`K�H Z@Z THQi �HKQbi 7QHHQrb � bi`�B;?i HBM2X
AM +QM+HmbBQM- KQ/2H HK2`R b22Kb p�HB/X
OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv  oQB+2 @ R Y UR % am#D2+iV
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d33jXd dNdkXk @jNk8X3 d38RXd R39N
OO

R8



OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @kXNe3k @yXejk9 @yXyyjk yXejNj jX9Rk8
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX
OO am#D2+i UAMi2`+2TiV RXje3 RXRdy
OO _2bB/m�H jXeeR RXNRj
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jX3Nke yXkjRd ReXdN3
OO AMbi`mK2MiTB�MQ 8X9Rek yXkjR3 kjXje3
OO AMbi`mK2Mibi`BM; dXj98y yXkjRd jRXeNd
OO >�`KQMvA@o@Ao yXkj3y yXkRdy RXyNd
OO >�`KQMvA@o@oA RXkdR8 yXkRd9 8X39N
OO >�`KQMvAo@A@o @yXReed yXkRed @yXdeN
OO oQB+2T�`j`/ @yXk8yy yXkRed @RXR89
OO oQB+2T�`8i? @yXkRje yXkRdy @yXN39
OO >�`KQMvA@o@Ao,oQB+2T�`j`/ @yX9jyj yXjyee @RX9yj
OO >�`KQMvA@o@oA,oQB+2T�`j`/ @yXe3yj yXjydR @kXkR8
OO >�`KQMvAo@A@o,oQB+2T�`j`/ yX8k8e yXjyee RXdR9
OO >�`KQMvA@o@Ao,oQB+2T�`8i? @yXR3e9 yXjydR @yXeyd
OO >�`KQMvA@o@oA,oQB+2T�`8i? @yX98kR yXjydk @RX9dk
OO >�`KQMvAo@A@o,oQB+2T�`8i? yXk98d yXjyee yX3yR

OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 R9 = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi

Re
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OO kX+ HK2` KQ/2H nn �//BM; `�M/QK 2z2+ib

UBV �//BM; `�M/QK bHQT2 i2`Kb
lbBM; �MQp� i2bi �M/ HQ; HBF2HB?QQ/ `�iBQ i2bi- i?2 }M�H KQ/2H b2H2+i2/ Bb, HK2`j I@ HK2`U*H�bbB+�H �
AMbi`mK2MiY>�`KQMv oQB+2@R Y URYAMbi`mK2MiY>�`KQMv%am#D2+iV-/�i� 4 /�i�- _1JG 4 6- +QMi`QH 4
HK2`*QMi`QHUQTiBKBx2` 4 ǵ#Q#v[�ǶVVX

UBBV o�HB/�i2 KQ/2H HK2`j
GQQFBM; �i i?2 bi�M/�`/HBx2/ +QM/BiBQM�H `2bB/m�Hb THQib Q7 KQ/2H HK2`j- �HH i?2 `2bB/m�Hb �`2 +2Mi2`2/ �i x2`Q
�M/ i?2`2 Bb MQ +H2�` T�ii2`M B/2MiB}2/X GQQFBM; �i i?2 "BMM2/ `2bB/m�H THQi- r2 }M/ �HKQbi �HH i?2 TQBMib HB2
BM i?2 N8W +QM}/2M+2 BMi2`p�H 7Q` i?2 `2bB/mH�b- 2t+2Ti i?2 TQBMib �i i?2 irQ 2M/bX �M/ i?2 TQBMib `�M/QKHv
b+�ii2` �`QmM/ i?2 HBM2 �i x2`QXq2 �HbQ MQiB+2 i?2 MQ`K�H Z@Z THQi �HKQbi 7QHHQrb � bi`�B;?i HBM2 2t+2Ti �
HQM; i�BH QM i?2 `B;?iX
AM +QM+HmbBQM- KQ/2H HK2`j b22Kb p�HB/X

Rd



OO .�i�, /�i�
OO JQ/2Hb,
OO HK2`R, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv  oQB+2 @ R Y UR % am#D2+iV
OO HK2`k, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv  oQB+2 @ R Y UR Y AMbi`mK2Mi %
OO HK2`k, am#D2+iV
OO .7 �A* "A* HQ;GBF /2pB�M+2 *?Bb[ *?B .7 S`U=*?Bb[V
OO HK2`R Re d33jXd dNdkXk @jNk8X3 d38RXd
OO HK2`k kR d8NNXR ddR8Xj @jdd3Xe d88dXR kN9X88 8 I kXk2@Re    
OO @@@
OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO .�i�, /�i�
OO JQ/2Hb,
OO HK2`k, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv  oQB+2 @ R Y UR Y AMbi`mK2Mi %
OO HK2`k, am#D2+iV
OO HK2`j, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv  oQB+2 @ R Y UR Y AMbi`mK2Mi Y
OO HK2`j, >�`KQMv % am#D2+iV
OO .7 �A* "A* HQ;GBF /2pB�M+2 *?Bb[ *?B .7 S`U=*?Bb[V
OO HK2`k kR d8NNXR ddR8Xj @jdd3Xe d88dXR
OO HK2`j je d98NXj de83X9 @jeNjXe dj3dXj ReNX33 R8 I kXk2@Re    
OO @@@
OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R

OO q�`MBM; BM +QKKQM�`;bUT�`- 7M- +QMi`QH- 2MpB`QMK2MiUVV, K�t7mM I Ry  
OO H2M;i?UT�`V�k Bb MQi `2+QKK2M/2/X

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO .�i�, /�i�
OO JQ/2Hb,
OO HK2`j, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv  oQB+2 @ R Y UR Y AMbi`mK2Mi Y
OO HK2`j, >�`KQMv % am#D2+iV
OO HK2`9, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv  oQB+2 @ R Y UR Y AMbi`mK2Mi Y
OO HK2`9, >�`KQMv Y oQB+2 % am#D2+iV
OO .7 �A* "A* HQ;GBF /2pB�M+2 *?Bb[ *?B .7 S`U=*?Bb[V
OO HK2`j je d98NXj de83X9 @jeNjXe dj3dXj
OO HK2`9 8R d9e3Xk dd8yXj @je3jXR djeeXk kRXye8 R8 yXRj93

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO 2p�Hm�iBM; �//BiBQM Q7 UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 RXky8kk32@ey
OO �//BM; UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 U>�`KQMv%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 kX9y8dNk2@kd
OO �//BM; U>�`KQMv%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 UoQB+2%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 yX8dkNNyN
OO MQi �//BM; UoQB+2%am#D2+iV iQ KQ/2H

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,

R3



OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y UR % am#D2+iV Y UAMbi`mK2Mi %
OO am#D2+iV Y U>�`KQMv % am#D2+iV Y >�`KQMv,oQB+2 @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9dyXk de9dXk @jdyjXR d9yeXk R3jj
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9XdNNN @yX8ddR yXyR3N yX88yN jXeRk8
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV kXjdd2@yN 9X3d82@y8
OO am#D2+iXR UAMi2`+2TiV NXkjk2@yR NXey32@yR
OO AMbi`mK2MiTB�MQ RXeeR2Yyy RXk3N2Yyy @yX8R
OO AMbi`mK2Mibi`BM; jX88R2Yyy RX3392Yyy @yXNN yX8N
OO am#D2+iXk UAMi2`+2TiV RXjyy2Yyy RXR9y2Yyy
OO >�`KQMvA@o@Ao RXNdN2@yk RX9yd2@yR RXyy
OO >�`KQMvA@o@oA RXdNj2Yyy RXjjN2Yyy @yXjd @yXjd
OO >�`KQMvAo@A@o NXNkR2@yk jXR8y2@yR yXy8 yXy8 yXyd
OO _2bB/m�H kX9jk2Yyy RX8ey2Yyy
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jX33Nk yXk9eN R8Xd8j
OO AMbi`mK2MiTB�MQ 8X9R39 yXkeky kyXe39
OO AMbi`mK2Mibi`BM; dXj9ek yXk99N jyXyyk
OO >�`KQMvA@o@Ao yXkjkR yXRd3y RXjy9
OO >�`KQMvA@o@oA RXke9d yXk8ed 9XNkd
OO >�`KQMvAo@A@o @yXReed yXR3RN @yXNRe
OO oQB+2T�`j`/ @yXk8yy yXRdee @RX9Re
OO oQB+2T�`8i? @yXkR38 yXRdeN @RXkj8
OO >�`KQMvA@o@Ao,oQB+2T�`j`/ @yX9k99 yXk9NN @RXeN3
OO >�`KQMvA@o@oA,oQB+2T�`j`/ @yXeeky yXk8y9 @kXe99
OO >�`KQMvAo@A@o,oQB+2T�`j`/ yX8kjd yXk8yy kXyN8
OO >�`KQMvA@o@Ao,oQB+2T�`8i? @yXR3R8 yXk8y9 @yXdk8
OO >�`KQMvA@o@oA,oQB+2T�`8i? @yX99y9 yXk8y8 @RXd83
OO >�`KQMvAo@A@o,oQB+2T�`8i? yXk8ye yXk9NN RXyyk

OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 R9 = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi

OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv  oQB+2 @ R Y UR Y AMbi`mK2Mi Y
OO >�`KQMv % am#D2+iV
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V

RN



OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d98NXj de83X9 @jeNjXe dj3dXj R3kN
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9Xeded @yX8dje yXykyR yX899R jX9djy
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV RXdRyRN RXjydd
OO AMbi`mK2MiTB�MQ RXeek9R RXk3Nj @yXk9
OO AMbi`mK2Mibi`BM; jX8889d RX338e @yX8k yX8N
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OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 yXNNNNN8N
OO MQi �//BM; UoQB+2%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 RXeNejNj2@ey
OO �//BM; UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 U>�`KQMv%am#D2+iV iQ KQ/2H
OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 RX8ke3y32@kd
OO �//BM; U>�`KQMv%am#D2+iV iQ KQ/2H
bmKK�`vUHK2`TV

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y EMQr�tBb Y UR % am#D2+iV Y
OO UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV Y >�`KQMv,oQB+2 @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9dyX8 de8jXy @jdykXk d9y9X8 R3jk
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9Xd98e @yX8dNj yXykkd yX89NN jX88R9
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV yXyy9jk9 yXye8de
OO am#D2+iXR UAMi2`+2TiV RXy3Nd98 RXy9jNR
OO AMbi`mK2MiTB�MQ RXeekde3 RXk3N93 @yX9d
OO AMbi`mK2Mibi`BM; jX88RdNy RX339ek @yX3N yX8N
OO am#D2+iXk UAMi2`+2TiV RXyRj98N RXyyedR
OO >�`KQMvA@o@Ao yXy8jkky yXkjyeN yXd8
OO >�`KQMvA@o@oA RX3djj9k RXje3dy @yX9R yXy9
OO >�`KQMvAo@A@o yXyd9NyN yXkdjeN yXRN @yXkR yXRe
OO _2bB/m�H kX9kdj99 RX88dNN
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k

ke



OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jXdN3j yXk88R R9X3Ny
OO AMbi`mK2MiTB�MQ 8Xjkdj yXkeNe RNXdek
OO AMbi`mK2Mibi`BM; dXk88j yXk8dR k3Xkk9
OO >�`KQMvA@o@Ao yXkjR3 yXRdNe RXkNR
OO >�`KQMvA@o@oA RXke99 yXk8Ne 9X3dR
OO >�`KQMvAo@A@o @yXReed yXR3y9 @yXNk9
OO oQB+2T�`j`/ @yXk8yy yXRde9 @RX9Rd
OO oQB+2T�`8i? @yXkR3j yXRded @RXkj8
OO EMQr�tBb yX9jyk yXjdd9 RXR9y
OO >�`KQMvA@o@Ao,oQB+2T�`j`/ @yX9k9R yXk9Nd @RXeN3
OO >�`KQMvA@o@oA,oQB+2T�`j`/ @yXeeR3 yXk8yR @kXe9e
OO >�`KQMvAo@A@o,oQB+2T�`j`/ yX8kj3 yXk9Nd kXyN3
OO >�`KQMvA@o@Ao,oQB+2T�`8i? @yXR3Rd yXk8yR @yXdke
OO >�`KQMvA@o@oA,oQB+2T�`8i? @yX99yj yXk8yk @RXdey
OO >�`KQMvAo@A@o,oQB+2T�`8i? yXk8y9 yXk9Nd RXyyj

OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 R8 = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi
O 7Q`KmH�
O *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y Y >�`KQMv,oQB+2YEMQr�tBb Y
O UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV @R

O r2 MQiB+2 i?�i i?2 i@p�Hm2 Q7 i?2 +Q@277B+2BMib Q7 EMQr�tBb Bb H2bb i?�M kc
O aQ r2 ?�p2 iQ /`QT i?2 p�`B�#H2 EMQr �tBbc

O aQ i?2 7BM�H KQ/2H r2 ;2i Bb *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y
O >�`KQMv,oQB+2Y
O UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV @R

OO r?B+? Bb i?2 b�K2 KQ/2H �b HK2`jX

JQ/2H 7Q` *H�bbbB+�H nn�//BM; Qi?2` +Qp�`B�i2b #2bB/2b i?2 i?`22 K�BM 2z2+ib
j U�V �//BM; BM/BpB/m�H +Qp�`B�i2b
6`QK S�`i k- r2 FMQr i?2 }t2/ 2z2+ib T�`i r2 ?�p2 b2H2+i2/ �`2 *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2
Y >�`KQMv,oQB+2 @ R
LQr- r2 +�M �// Qi?2` BM/BpB/m�H +Qp�`B�i2bX"�b2/ QM i?2 �M�HvbBb `2bmHi Q7 RXj-
r2 FMQr �Sh?2Q`v- *HbGBbi2M-*QHH2;2JmbB+- :mBi�`SH�v /Q2bMǶi b22K iQ K�ii2` 7Q` *H�bbB+�HXaQ r2 2t+Hm/2
i?2b2 i?`22 p�`B�#H2b �M/ �// �HH i?2 Qi?2` p�`B�#H2b �b TQbbB#H2 2tTH�M�iQ`v p�`B�#H2b iQ #mBH/ � 7mHH KQ/2H,
HKX7mHHX
lbBM; bi2T"A*- i?2 }M�H KQ/2H b2H2+i2/ �`2 HKU7Q`KmH� 4 *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y a2H7/2+H�`2
Y GQ;PJaA Y sReXKBMmbXRd Y *QKTQbBM; Y SB�MQSH�v @ R- /�i� 4 /�i�V
aBM+2 i?2 K�BM 2z2+ib b?QmH/ �Hr�vb #2 BM+Hm/2/- bQ r2 ?�p2 iQ �// i?2 oQB+2 #�+F iQ i?2 KQ/2HX
aQ i?2 }M�H KQ/2H 7Q` i?2 }t2/ 2z2+ib T�`i �`2, HKX}M�H I@ HKU7Q`KmH� 4 *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv
YoQB+2Y a2H7/2+H�`2 Y GQ;PJaAY sReXKBMmbXRd Y*QKTQbBM; Y SB�MQSH�v @ R- /�i� 4 /�i�V

kd



q2 i?2M 2t�KBM2 r?2i?2` KQ/2H HKX}M�H Bb p�HB/ Q` MQi mbBM; i?2 MQ`K�H Z@Z THQi 7`QK i?2 /B�;MQbiB+
THQib �M/ #BMM2/THQiX q2 MQiB+2 i?2 MQ`K�H Z@Z THQi �HKQbi 7QHHQrb � bi`�B;?i HBM2X GQQFBM; �i i?2 "BMM2/
`2bB/m�H THQi- r2 }M/ �HKQbi �HH i?2 TQBMib HB2 BM i?2 N8W +QM}/2M+2 BMi2`p�H 7Q` i?2 `2bB/mH�bX �M/ i?2 TQBMib
`�M/QKHv b+�ii2` �`QmM/ i?2 HBM2 �i x2`QX
AM +QM+HmbBQM- KQ/2H HKX}M�H b22Kb p�HB/X
OO
OO *�HH,
OO HKU7Q`KmH� 4 *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y a2H7/2+H�`2 Y
OO GQ;PJaA Y sReXKBMmbXRd Y *QKTQbBM; Y SB�MQSH�v @ R- /�i� 4 /�i�V
OO
OO _2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @eX33j3 @RXey9y @yXyeyd RX8Nkd eX8kyj
OO
OO *Q277B+B2Mib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2 S`U=%i%V
OO AMbi`mK2Mi;mBi�` jXje389 yXkdyjk RkX9eR I k2@Re    
OO AMbi`mK2MiTB�MQ 9X3Nee9 yXkeNeR R3XRek I k2@Re    
OO AMbi`mK2Mibi`BM; eX3k9ek yXkdykR k8Xk8d I k2@Re    
OO >�`KQMvA@o@Ao yXyjkyR yXR9kNy yXkk9 yX3kj
OO >�`KQMvA@o@oA yX33NRR yXR9kNd eXkRN eXR32@Ry    
OO >�`KQMvAo@A@o yXy3NN9 yXR9k3k yXejy yX8kN
OO a2H7/2+H�`2 @yXj3R38 yXyekNy @eXydR RX892@yN    
OO GQ;PJaA yXkj9y8 yXy883y 9XRN9 kX3d2@y8    
OO sReXKBMmbXRd @yXRk8Nj yXyRddd @dXy3e RXN82@Rk    
OO *QKTQbBM; yXk8Rek yXy9d98 8Xjyk RXk32@yd    
OO SB�MQSH�v yX38yek yXRj3yk eXRej 3Xdj2@Ry    
OO @@@
OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R
OO
OO _2bB/m�H bi�M/�`/ 2``Q`, kXR3k QM R389 /2;`22b Q7 7`22/QK
OO JmHiBTH2 _@b[m�`2/, yX3dNk- �/Dmbi2/ _@b[m�`2/, yX3d39
OO 6@bi�iBbiB+, Rkke QM RR �M/ R389 .6- T@p�Hm2, I kXk2@Re

OO
OO *�HH,
OO HKU7Q`KmH� 4 *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y a2H7/2+H�`2 Y
OO GQ;PJaA Y sReXKBMmbXRd Y *QKTQbBM; Y SB�MQSH�v @ R- /�i� 4 /�i�V
OO
OO _2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @eX3Ry @RX8e3 @yXyN9 RXey9 eXe3y
OO
OO *Q277B+B2Mib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2 S`U=%i%V
OO AMbi`mK2Mi;mBi�` jXeykN8 yXkd3NN RkXNR9 I k2@Re    
OO AMbi`mK2MiTB�MQ 8XRjyed yXkd3kd R3X9j3 I k2@Re    
OO AMbi`mK2Mibi`BM; dXy83e8 yXkd338 k8XjRj I k2@Re    
OO >�`KQMvA@o@Ao yXyjk8R yXR9k89 yXkk3 yX3RNey
OO >�`KQMvA@o@oA yX33NNj yXR9kek eXk9y 8X9R2@Ry    
OO >�`KQMvAo@A@o yXy3Nd8 yXR9k9d yXejy yX8k3dd
OO oQB+2T�`j`/ @yXjNk9k yXRkj8y @jXRd3 yXyyR8R   
OO oQB+2T�`8i? @yXjydNj yXRkj8y @kX9Nj yXyRkd9  

k3



OO a2H7/2+H�`2 @yXj3RN9 yXyekd9 @eXy3d RXjN2@yN    
OO GQ;PJaA yXkjjNy yXy88ee 9Xkyk kXdd2@y8    
OO sReXKBMmbXRd @yXRk8Ne yXyRddj @dXRy8 RXdR2@Rk    
OO *QKTQbBM; yXk8R3R yXy9dj9 8XjRN RXRd2@yd    
OO SB�MQSH�v yX38ye8 yXRjde3 eXRdN dXNj2@Ry    
OO @@@
OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R
OO
OO _2bB/m�H bi�M/�`/ 2``Q`, kXRdd QM R38k /2;`22b Q7 7`22/QK
OO JmHiBTH2 _@b[m�`2/, yX3dNN- �/Dmbi2/ _@b[m�`2/, yX3dN
OO 6@bi�iBbiB+, Ry99 QM Rj �M/ R38k .6- T@p�Hm2, I kXk2@Re
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j U#V +?2+F `�M/QK 2z2+ib,
"�b2/ QM i?2 �M�HvbBb Q7 jXU�V- r2 FMQr i?2 }t2/ 2z2+ib T�`i Bb,
U7Q`KmH� 4 *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv YoQB+2Y a2H7/2+H�`2 Y GQ;PJaAY sReXKBMmbXRd Y*QKTQbBM;
Y SB�MQSH�v @ R- /�i� 4 /�i�V
bQ r2 }`bi T`Q/m+2 � KQ/2H �b HK2`8 I@ HK2`U*H�bbB+�H � AMbi`mK2Mi Y >�`KQMv YoQB+2Y a2H7/2+H�`2 Y
GQ;PJaAY sReXKBMmbXRd Y*QKTQbBM; Y SB�MQSH�v @ R Y UR %am#D2+iV-/�i� 4 /�i�- _1JG 4 6- +QMi`QH 4
HK2`*QMi`QHUQTiBKBx2` 4 ǵ#Q#v[�ǶVVX
�M/ i?2M r2 mb2 z_�M27GJ1_X7M+ K2i?Q/ iQ 7Q`r�`/ b2H2+i �HH i?2 TQbbB#H2 `�M/QK bHQT2bX h?2 }M�H KQ/2H
b2H2+i2/ Bb HK2`e, 6Q`KmH�4 *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y a2H7/2+H�`2 Y GQ;PJaA Y
sReXKBMmbXRd Y *QKTQbBM; Y SB�MQSH�v Y UR % am#D2+iV Y UAMbi`mK2Mi %
am#D2+iV Y U>�`KQMv % am#D2+iV @ R
"v 2t�KBM; i?2 i@p�Hm2 Q7 i?2 +Q2{+B2Mib Q7 }t2/ 2z2+ib Q7 HK2`e- r2 }M/ i?�i GQ;PJaA �M/ *QKTQbBM;
?�b i?2 i@p�Hm2 Km+? H2bb i?�M kX aQ r2 +�M /2H2i2 i?Bb p�`B�#H2 GQ;PJaA �M/ *QKTQbBM;X h?mb- r2 ?�p2
i?2 HK2` KQ/2H,
HK2`eXk I@ HK2`U*H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y a2H7/2+H�`2 Y
sReXKBMmbXRd YSB�MQSH�v Y UR % am#D2+iV Y UAMbi`mK2Mi %
am#D2+iV Y U>�`KQMv % am#D2+iV @ R-/�i� 4 /�i�-_1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ǵ#Q#v[�ǶVVX
q2 i?2M MQiB+2 i?2 a2H7/2+H�`2 ?�b i?2 i@p�Hm2 Km+? H2bb i?�M kX aQ r2 /`QT a2H7/2+H�`2 iQQX
q2 ?�p2 i?2 }M�H KQ/2H HK2`eXk I@ HK2`U*H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y
sReXKBMmbXRd YSB�MQSH�v Y UR % am#D2+iV Y UAMbi`mK2Mi %
am#D2+iV Y U>�`KQMv % am#D2+iV @ R-/�i� 4 /�i�-_1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ǵ#Q#v[�ǶVV
q2 i?2M p�HB/�i2 HK2`eXk #v 2t�KBMBM; i?2 +QM/BiBQM�H `2bB/m�H THQibX GQQFBM; �i i?2 bi�M/�`/HBx2/ +QM/B@
iBQM�H `2bB/m�Hb THQib Q7 KQ/2H HK2`eXk- �HH i?2 `2bB/m�Hb �`2 +2Mi2`2/ �i x2`Q �M/ i?2`2 Bb MQ +H2�` T�ii2`M
B/2MiB}2/X GQQFBM; �i i?2 "BMM2/ `2bB/m�H THQi- r2 }M/ �HKQbi �HH i?2 TQBMib HB2 BM i?2 N8W +QM}/2M+2

jy



BMi2`p�H 7Q` i?2 `2bB/mH�b- 2t+2Ti i?2 TQBMib �i i?2 irQ 2M/bX �M/ i?2 TQBMib `�M/QKHv b+�ii2` �`QmM/ i?2
HBM2 �i x2`QXq2 �HbQ MQiB+2 i?2 MQ`K�H Z@Z THQi �HKQbi 7QHHQrb � bi`�B;?i HBM2 2t+2Ti � HQM; i�BH QM i?2 `B;?iX
AM +QM+HmbBQM- KQ/2H HK2`eXk b22Kb p�HB/X
OO 2p�Hm�iBM; �//BiBQM Q7 UoQB+2%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 yXNN383ek
OO MQi �//BM; UoQB+2%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 RX3yje9j2@8N
OO �//BM; UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 U>�`KQMv%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 jXj89j882@kd
OO �//BM; U>�`KQMv%am#D2+iV iQ KQ/2H

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y a2H7/2+H�`2 Y GQ;PJaA Y
OO sReXKBMmbXRd Y *QKTQbBM; Y SB�MQSH�v Y UR % am#D2+iV Y UAMbi`mK2Mi %
OO am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9ddX3 de9NXj @jdydXN d9R8X3 R3j9
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9Xdykk @yX8Nky yXyy38 yX89N8 jXdyjN
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV kXd3y2@Rj 8Xkdj2@yd
OO am#D2+iXR UAMi2`+2TiV 8Xdjd2@yR dX8d92@yR
OO AMbi`mK2MiTB�MQ RXeee2Yyy RXkNR2Yyy @yX8d
OO AMbi`mK2Mibi`BM; jX89N2Yyy RX3392Yyy @RXyy yXey
OO am#D2+iXk UAMi2`+2TiV 3Xdyy2@yR NXjkd2@yR
OO >�`KQMvA@o@Ao eXkRj2@yk kX9Nj2@yR yXNj
OO >�`KQMvA@o@oA RX3d92Yyy RXjeN2Yyy @yXjR yXyd
OO >�`KQMvAo@A@o 3X9ee2@yk kXNRy2@yR yXy9 yXRy yXRd
OO _2bB/m�H kX9ee2Yyy RX8dy2Yyy
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jX8j3RN yXeek3k 8Xjj3
OO AMbi`mK2MiTB�MQ 8Xyee9j yXedyNk dX88k
OO AMbi`mK2Mibi`BM; eXNN8e3 yXedk3R RyXjN3
OO >�`KQMvA@o@Ao yXyjyRd yXRy39N yXkd3
OO >�`KQMvA@o@oA yX3Nekj yXkR8N9 9XR8y
OO >�`KQMvAo@A@o yXyNyd9 yXRRy9R yX3kk
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OO oQB+2T�`j`/ @yXj3N38 yXy3NyN @9Xjde
OO oQB+2T�`8i? @yXjRyk9 yXy3NRy @jX93k
OO a2H7/2+H�`2 @yXjejje yXRee9y @kXR39
OO GQ;PJaA yXkjkN9 yXR9d9R RX83y
OO sReXKBMmbXRd @yXRkj39 yXy9dyR @kXej9
OO *QKTQbBM; yXk9ky8 yXRk88k RXNk3
OO SB�MQSH�v yXNd9Ne yXje9dy kXedj

OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 Rj = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi

OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y a2H7/2+H�`2 Y sReXKBMmbXRd Y
OO SB�MQSH�v Y UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv %
OO am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d93yX3 de9RXk @jdRRX9 d9kkX3 R3je
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9XeNRk @yX83je yXyRd9 yX89N8 jXedN3
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV RX8yj2@y3 yXyyyRkke
OO am#D2+iXR UAMi2`+2TiV dXjed2@yR yX383jRdj
OO AMbi`mK2MiTB�MQ RXeed2Yyy RXkNRyek9 @yX89
OO AMbi`mK2Mibi`BM; jX89N2Yyy RX33j3ReR @RXyy yXey
OO am#D2+iXk UAMi2`+2TiV RXyk82Yyy RXyRk899j
OO >�`KQMvA@o@Ao 8XNNN2@yk yXk99Nkj9 yX3d
OO >�`KQMvA@o@oA RX3dy2Yyy RXjedjdjj @yXj9 yXye
OO >�`KQMvAo@A@o dXR8k2@yk yXked9jd8 yXRe @yXyN yXRe
OO _2bB/m�H kX9ee2Yyy RX8dy9d99
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` 9XyNkyk yXj3893 RyXeR8
OO AMbi`mK2MiTB�MQ 8Xekykk yXjNdj9 R9XR98
OO AMbi`mK2Mibi`BM; dX89N89 yXjNj99 RNXR33
OO >�`KQMvA@o@Ao yXykNNR yXRy3jy yXkde
OO >�`KQMvA@o@oA yX3NeRR yXkR8d8 9XR8j
OO >�`KQMvAo@A@o yXyNydk yXRyNke yX3jy
OO oQB+2T�`j`/ @yXj3Ndk yXy3NRy @9Xjd9
OO oQB+2T�`8i? @yXjRyR8 yXy3NRy @jX93R
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OO a2H7/2+H�`2 @yXy9Nj9 yXRjR89 @yXjd8
OO sReXKBMmbXRd @yXRy3e8 yXy9NN3 @kXRd9
OO SB�MQSH�v yXN8dRe yXjdN83 kX8kk
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO AMbi`KMi; AMbi`KMiT AMbi`KMib >A@o@A >A@o@o >Ao@A@ o+T`j`
OO AMbi`mKMiTM yX3dy
OO AMbi`KMibi` yXd9N yX3jk
OO >`KMvA@o@Ao @yXyke @yXyk8 @yXyke
OO >`KMvA@o@oA @yXRdk @yXRed @yXReN yXk9R
OO >`KMvAo@A@o @yXRye @yXRyj @yXRy9 yX9jd yXkdk
OO oQB+2T�`j`/ @yXRRe @yXRRj @yXRR9 @yXyyR @yXyyR yXyyR
OO oQB+2T�`8i? @yXRRe @yXRRk @yXRRj @yXyyR @yXyyk @yXyyR yX8yy
OO a2H7/2+H�`2 @yXdN8 @yXddk @yXddN @yXyyR yXyyy yXyyy yXyyy
OO sReXKBMbXRd @yXyRj @yXyRj @yXyRj @yXyyR yXyyy yXyyy yXyyy
OO SB�MQSH�v yXyek yXyey yXyeR yXyyR yXyyy yXyyy yXyyy
OO o+T`8i aH7/+H sReXXR
OO AMbi`mKMiTM
OO AMbi`KMibi`
OO >`KMvA@o@Ao
OO >`KMvA@o@oA
OO >`KMvAo@A@o
OO oQB+2T�`j`/
OO oQB+2T�`8i?
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OO sReXKBMbXRd yXyyy @yXkR8
OO SB�MQSH�v yXyyy @yXke3 @yXy8d
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OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y sReXKBMmbXRd Y SB�MQSH�v Y
OO UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9d3XN dejjX3 @jdRRX8 d9kkXN R3jd
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9XeNke @yX839k yXyRee yX899N jXe3kk
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV 8XN3j2@y3 yXyyyk99e
OO am#D2+iXR UAMi2`+2TiV dXjN82@yR yX38NNjN8
OO AMbi`mK2MiTB�MQ RXeed2Yyy RXkNRye3N @yX89
OO AMbi`mK2Mibi`BM; jX89N2Yyy RX33j3Rke @RXyy yXey
OO am#D2+iXk UAMi2`+2TiV RXy8j2Yyy RXykejdRR
OO >�`KQMvA@o@Ao 8Xd8j2@yk yXkjN383N yX3d
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OO _2bB/m�H kX9ed2Yyy RX8dyeyjj
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jXNd9N9 yXkj9NN ReXNRe
OO AMbi`mK2MiTB�MQ 8X8yjR8 yXk8j3k kRXe3R
OO AMbi`mK2Mibi`BM; dX9jk9d yXk9deR jyXyRd
OO >�`KQMvA@o@Ao yXykNNk yXRy3yN yXkdd
OO >�`KQMvA@o@oA yX3Ney3 yXkR8dR 9XR89
OO >�`KQMvAo@A@o yXyNydy yXRyNR9 yX3jR
OO oQB+2T�`j`/ @yXj3Ndk yXy3NRy @9Xjd9
OO oQB+2T�`8i? @yXjRyR9 yXy3NRR @jX93y
OO sReXKBMmbXRd @yXRRRN8 yXy933e @kXkNR
OO SB�MQSH�v yXNkj9k yXjeeyR kX8kj
OO
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OO sReXKBMbXRd @yXjyN @yXk3e @yXkN9 @yXyyR yXyyy yXyyy yXyyy
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OO >`KMvA@o@Ao
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OO SB�MQSH�v yXyyy @yXRkk
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

j9



jXk@RX##

15 16 17 19 20 22 23 26

29 30 31 32 33 34 37 38

39 40 41 42 43 44.1 44.2 45

46 47 48 49 50 52 53 54

55 56 57 59 60 61 63 64

66 71 74 78 79 80 81 82

83 93 94 98

2.55.07.510.0 2.55.07.510.0 2.55.07.510.0 2.55.07.510.0 2.55.07.510.0 2.55.07.510.0 2.55.07.510.0 2.55.07.510.0

−5.0−2.50.0
2.5

−5.0−2.50.0
2.5

−5.0−2.50.0
2.5

−5.0−2.50.0
2.5

−5.0−2.50.0
2.5

−5.0−2.50.0
2.5

−5.0−2.50.0
2.5

fit1.1

re
s1
.1

jXk@kX##

2 4 6 8 10

−0
.1

5
0.

10

bin plot

Expected Values

Av
er

ag
e 

re
si

du
al

−3 −2 −1 0 1 2 3

−4
0

4

Normal Q−Q Plot

Theoretical Quantiles

Sa
m

pl
e 

Q
ua

nt
ile

s
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�M/ kk JmbB+�MbX
_2+�HH i?�i 7`QK T�`i j- r2 ?�p2 i?2 }M�H KQ/2H HK2`eXk �b
HK2`eXk I@ HK2`U*H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y
sReXKBMmbXRd Y SB�MQSH�v Y UR % am#D2+iV Y UAMbi`mK2Mi %
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am#D2+iV Y U>�`KQMv % am#D2+iV @ R-/�i� 4 /�i�-_1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ǵ#Q#v[�ǶVV
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lbBM; bi2T �A*- i?2 KQ/2H b2H2+i2/ Bb,
HKU7Q`KmH� 4 *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y JmbB+�Mb Y sReXKBMmbXRd Y *QKTQbBM; Y
SB�MQSH�v Y AMbi`mK2Mi,JmbB+�Mb Y >�`KQMv,JmbB+�Mb Y JmbB+�Mb,sReXKBMmbXRd Y JmbB+�Mb,*QKTQbBM;
@ R- /�i� 4 /�i�V
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q2 +�M �// i?2 `�M/QK BMi2`+2Ti �M/ T`Q/m+2 � KQ/2H �b
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h?2 KQ/2H b2H2+i2/ Bb HK2`3, 6Q`KmH�, *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y JmbB+�Mb Y
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U>�`KQMv % am#D2+iV Y AMbi`mK2Mi,JmbB+�Mb Y >�`KQMv,JmbB+�Mb Y
JmbB+�Mb,sReXKBMmbXRd Y JmbB+�Mb,*QKTQbBM; @ R
1t�KBMBM; i?2 i@p�Hm2 Q7 i?2 }t 2z2+ib Q7 HK2`3- r2 MQiB+2 i?�i i?2 +Q@2{+B2Mib Q7 JmbB+�Mb- *QKTQbBM;-
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�M/ #BMM2/ THQibX
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OO R k j 9 8 e
OO d kj N Ry k R

OO
OO *�HH,
OO HKU7Q`KmH� 4 *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y JmbB+�Mb Y
OO sReXKBMmbXRd Y SB�MQSH�v Y AMbi`mK2Mi,JmbB+�Mb Y >�`KQMv,JmbB+�Mb Y
OO JmbB+�Mb,sReXKBMmbXRd @ R- /�i� 4 /�i�V
OO
OO _2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @eXjjjy @RX9N9y @yXyd3R RX88ek eXedyk
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OO
OO *Q277B+B2Mib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2 S`U=%i%V
OO AMbi`mK2Mi;mBi�` 9X8yN3N yXkkRkj kyXj3e I k2@Re
OO AMbi`mK2MiTB�MQ 8Xd8ej8 yXkkR3R k8XN8R I k2@Re
OO AMbi`mK2Mibi`BM; dX9e3kk yXkkRkj jjXd83 I k2@Re
OO >�`KQMvA@o@Ao yXyey9d yXkkyj9 yXkd9 yXd3jdNy
OO >�`KQMvA@o@oA RX8kN9j yXkkyj8 eXN9R 8Xjd2@Rk
OO >�`KQMvAo@A@o yXRdkRd yXkkyye yXd3k yX9j9RRk
OO oQB+2T�`j`/ @yXjNyN9 yXRkjNy @jXR88 yXyyRekN
OO oQB+2T�`8i? @yXjyd8d yXRkjNy @kX93k yXyRjRjd
OO JmbB+�MbLQM@JmbB+�Mb @yXe89eN yXke9jR @kX9dd yXyRjj9R
OO sReXKBMmbXRd @yXkkeR3 yXyk39e @dXN9d jXjy2@R8
OO SB�MQSH�v yXdRyy8 yXRjyN9 8X9kj eXe82@y3
OO AMbi`mK2MiTB�MQ,JmbB+�MbLQM@JmbB+�Mb yX9333N yXk8RRN RXN9e yXy8Rdd9
OO AMbi`mK2Mibi`BM;,JmbB+�MbLQM@JmbB+�Mb yX3e98R yXk8yj8 jX98j yXyyy8ee
OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb @yXy9Nje yXk3Nej @yXRdy yX3e9dy8
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb @RXRy3y9 yXk3Nd9 @jX3k9 yXyyyRje
OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb @yXR9k89 yXk3N9k @yX9Nk yXekk9kN
OO JmbB+�MbLQM@JmbB+�Mb,sReXKBMmbXRd yXR8k3R yXyjeN9 9XRje jXeN2@y8
OO
OO AMbi`mK2Mi;mBi�`    
OO AMbi`mK2MiTB�MQ    
OO AMbi`mK2Mibi`BM;    
OO >�`KQMvA@o@Ao
OO >�`KQMvA@o@oA    
OO >�`KQMvAo@A@o
OO oQB+2T�`j`/   
OO oQB+2T�`8i?  
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OO sReXKBMmbXRd    
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OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb    
OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb
OO JmbB+�MbLQM@JmbB+�Mb,sReXKBMmbXRd    
OO @@@
OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R
OO
OO _2bB/m�H bi�M/�`/ 2``Q`, kXR39 QM R393 /2;`22b Q7 7`22/QK
OO JmHiBTH2 _@b[m�`2/, yX3dN9- �/Dmbi2/ _@b[m�`2/, yX3d3k
OO 6@bi�iBbiB+, dNkX9 QM Rd �M/ R393 .6- T@p�Hm2, I kXk2@Re

OO 2p�Hm�iBM; �//BiBQM Q7 UoQB+2%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 yXNNN3eR3
OO MQi �//BM; UoQB+2%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 UAMbi`mK2Mi%am#D2+iV iQ KQ/2H

OO q�`MBM; BM +?2+F*QMpU�ii`UQTi- ]/2`Bpb]V- QTi0T�`- +i`H 4 +QMi`QH0+?2+F*QMp- , JQ/2H Bb M2�`Hv mMB/2MiB7B�#H2, H�`;2 2B;2Mp�Hm2 `�iBQ
OO @ _2b+�H2 p�`B�#H2b\

jd



OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 kXR8eyje2@83
OO �//BM; UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 U>�`KQMv%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 RXk9R38j2@kR
OO �//BM; U>�`KQMv%am#D2+iV iQ KQ/2H

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y JmbB+�Mb Y sReXKBMmbXRd Y
OO SB�MQSH�v Y UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv %
OO am#D2+iV Y AMbi`mK2Mi,JmbB+�Mb Y >�`KQMv,JmbB+�Mb Y JmbB+�Mb,sReXKBMmbXRd @
OO R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d93RXN ded8X8 @jdy8XN d9RRXN R3jy
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9Xe93R @yX8dNN yXyRe8 yX898j jXe3yR
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV 9Xyjd2@yN eXj892@y8
OO am#D2+iXR UAMi2`+2TiV eXe9j2@yR 3XR8R2@yR
OO AMbi`mK2MiTB�MQ RXeRy2Yyy RXkeN2Yyy @yX8k
OO AMbi`mK2Mibi`BM; jXjed2Yyy RX3j82Yyy @RXyy yX83
OO am#D2+iXk UAMi2`+2TiV RXyke2Yyy RXyRj2Yyy
OO >�`KQMvA@o@Ao 8Xkk82@yk kXk3e2@yR yX3e
OO >�`KQMvA@o@oA RX88N2Yyy RXk9N2Yyy @yXje yXyR
OO >�`KQMvAo@A@o eXkd32@yk kX8ye2@yR yXR9 @yXkk yXy8
OO _2bB/m�H kX9ed2Yyy RX8dR2Yyy
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` 9Xkejdj yXjNd98 RyXdk3
OO AMbi`mK2MiTB�MQ 8X8y3R9 yX9kdek RkX33R
OO AMbi`mK2Mibi`BM; dXkkkyd yX9R339 RdXk9j
OO >�`KQMvA@o@Ao yXy88j8 yXRe83j yXjj9
OO >�`KQMvA@o@oA RX899Nj yXjyN33 9XN3e
OO >�`KQMvAo@A@o yXRd9y9 yXRedy8 RXy9k
OO oQB+2T�`j`/ @yXj3N89 yXy3NRR @9XjdR
OO oQB+2T�`8i? @yXjRyy9 yXy3NRk @jX9dN
OO JmbB+�MbLQM@JmbB+�Mb @yX9ykyd yX9dy8j @yX388
OO sReXKBMmbXRd @yXR8jd8 yXydNdN @RXNkd
OO SB�MQSH�v yX3eejN yXjedy8 kXjey
OO AMbi`mK2MiTB�MQ,JmbB+�MbLQM@JmbB+�Mb yX9NRN8 yXjNN8k RXkjR
OO AMbi`mK2Mibi`BM;,JmbB+�MbLQM@JmbB+�Mb yX3e88k yX898ey RX83e
OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb @yXy99k9 yXkRdN3 @yXkyj
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb @RXRk93N yX9yd3R @kXd83

j3



OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb @yXR999R yXkRNdR @yXe8d
OO JmbB+�MbLQM@JmbB+�Mb,sReXKBMmbXRd yXy9d3N yXRyjey yX9ek

OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 Rd = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi

OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y SB�MQSH�v Y UR % am#D2+iV Y
OO UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV Y >�`KQMv,JmbB+�Mb @
OO R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d93RXN de8jXj @jdyNXN d9RNXN R3j9
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9Xe8dk @yX8djy yXyRNd yX898e jXe999
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV 9Xe3e2@y3 yXyyykRe8
OO am#D2+iXR UAMi2`+2TiV 3X9Ry2@yR yXNRdye9N
OO AMbi`mK2MiTB�MQ RXee32Yyy RXkNRe8y3 @yX8y
OO AMbi`mK2Mibi`BM; jX88y2Yyy RX339y8yR @yXNN yXey
OO am#D2+iXk UAMi2`+2TiV RXR382Yyy RXy33dyN3
OO >�`KQMvA@o@Ao 8XdyR2@yk yXkj3deRy yXdN
OO >�`KQMvA@o@oA RX8eR2Yyy RXk9NjNNR @yX9R yXyR
OO >�`KQMvAo@A@o eXe9d2@yk yXk8d3k8e yXjy @yXR8 yXye
OO _2bB/m�H kX9ee2Yyy RX8dy8y39
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jXeyyd yXjRej RRXj3j
OO AMbi`mK2MiTB�MQ 8XRkNR yXjjRy R8X9Ne
OO AMbi`mK2Mibi`BM; dXy839 yXjRNN kkXye9
OO >�`KQMvA@o@Ao yXy89N yXRee9 yXjjy
OO >�`KQMvA@o@oA RX898y yXjRyy 9XN39
OO >�`KQMvAo@A@o yXRd9y yXRed8 RXyjN
OO oQB+2T�`j`/ @yXj3N8 yXy3NR @9XjdR
OO oQB+2T�`8i? @yXjRyy yXy3NR @jX9dN
OO SB�MQSH�v yX3933 yXj399 kXky3
OO >�`KQMvA@Ao@o,JmbB+�MbLQM@JmbB+�Mb yXj8y9 yXj93d RXyy8
OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb yXjyee yXjN3R yXddy
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb @yXdd98 yXjN8d @RXN8d
OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb yXkyey yXjd9R yX88R
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OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 Rj = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi

OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
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9Xk /B+?QiQKBx2 ǳa2H7/2+H�`2Ǵ �i j
`2+�HH i?2 7`2[m2M+v i�#H2 Bb b?QrM �b #2HQr,
a2H7/2+H�`2, R k j 9 8 e MmK#2` Q7 bm#D2+ib, d kj N Ry k R
q2 +�M /B+?QiQKBx2 ǳa2H7/2+H�`2Ǵ �i jX >�p2 � ǳa2H7/2+H�`2Ǵ b+Q`2 H2bb �M/ 2[m�H i?�M j �`2 +�i2;Q`Bx2/ �b
ǳLQM@JmbB+�MbǴX >�p2 � ǳa2H7/2+H�`2Ǵ b+Q`2 #B;;2` i?�M j �`2 +�i2;Q`Bx2/ �b ǳJmbB+�MbǴXq2 +`2�i2/ � M2r
+QHmKM +�HH2/ JmbB+�Mb- rBi? p�Hm2 Q7 ǳLQM@JmbB+�MbǴ �M/ ǳJmbB+�MbǴX aQ r2 ?�p2 jN LQM@JmbB+�Mb �M/
Rj JmbB+�MbX
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lbBM; i?Bb M2r /2}M�iBQM- i?2 }M�H KQ/2H r2 ;2i Bb HK2`RyXk,
HK2`RyXk I@ HK2`U*H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y SB�MQSH�v Y sReXKBMmbXRdY UR % am#D2+iV
Y UAMbi`mK2Mi % am#D2+iV Y
U>�`KQMv % am#D2+iV Y >�`KQMv,JmbB+�Mb @ R-/�i� 4 /�i�- _1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4
ǵ#Q#v[�ǶVV
h?2 p�HB/�iBQM Q7 KQ/2H HK2`RyXk ?�b #22M +QM}`K2/ #v 2t�KBMBM; bi�M/�`/Bx2/ +QM/BiBQM�H `2bBbm�Hb THQib
�M/ #BMM2/ THQibX
JQ/2H HK2`RyXk Bb i?2 b�K2 �b i?2 KQ/2H r2 ;2i B7 r2 /B+?QiQKBx2 ǳa2H7/2+H�`2Ǵ �i kX"�b2/ QM i?2 bmKKK�`v
Q7 i?2 HK2`RyXk- i?2 BMi2`�+iBQM #2ir22M >�`KQMvA@o@oA �M/ JmbB+�MbLQM@JmbB+�Mb Bb bB;MB}+�Mi- rBi? i?2
+Q@2{+B2Mi 2[m�Hb @RXy9ReN- r?B+? Bb �HKQbi MQ /Bz2`2M+2 7`QK i?2 p�Hm2 Q7 @RXyjekd Q7 KQ/2H HK2`3Xkc
h?Bb K2�Mb i?�i B7 i?2 bm#D2+i UHBbi2M2`V Bb MQM@JmbB+�Mb �M/ i?2 ?�`KQMv Bb A@o@oA- �M �p2`�;2 i?2 *H�bbB+�H
`�iBM; rBHH �//BiBQM�HHv /2+`2�b2 RXy9ReNX
aQ 7�`- Bi b22Kb i?�i i?2 `2bmHib �`2 MQi b2MbBiBp2 iQ r?2`2 r2 /B+?QiQKBx2X q2 ;2i i?2 b�K2 KQ/2H BM i?2
�#Qp2 irQ +�b2bX �M/ i?2 BMi2`�+iBQM #2ir22M >�`KQMvA@o@oA �M/ JmbB+�MbLQM@JmbB+�Mb bi�vb bB;MB}+�Mi
�M/ Bib +Q@2{+B2Mi �HKQbi bi�vb i?2 b�K2X :2M2`�HHv- B7 i?2 bm#D2+i UHBbi2M2`V Bb MQM@JmbB+�Mb �M/ i?2
?�`KQMv Bb A@o@oA- �M �p2`�;2 i?2 *H�bbB+�H `�iBM; rBHH �//BiBQM�HHv /2+`2�b2X
OO
OO R k j 9 8 e
OO d kj N Ry k R

OO
OO *�HH,
OO HKU7Q`KmH� 4 *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y JmbB+�Mb Y
OO sReXKBMmbXRd Y SB�MQSH�v Y AMbi`mK2Mi,JmbB+�Mb Y >�`KQMv,JmbB+�Mb Y
OO JmbB+�Mb,sReXKBMmbXRd @ R- /�i� 4 /�i�V
OO
OO _2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @eXjyke @RX8k99 @yXyejd RX8e3N eXe9d8
OO
OO *Q277B+B2Mib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2 S`U=%i%V
OO AMbi`mK2Mi;mBi�` 9XeNkjR yXjyky9 R8X8j8 I k2@Re
OO AMbi`mK2MiTB�MQ 8X33ejd yXjyRN9 RNX9N8 I k2@Re
OO AMbi`mK2Mibi`BM; dXk339e yXjyky9 k9XRjR I k2@Re
OO >�`KQMvA@o@Ao yXRy3N3 yXk3d93 yXjdN yXdy9eeR
OO >�`KQMvA@o@oA RXNk8ee yXk3d9N eXeN3 kXdN2@RR
OO >�`KQMvAo@A@o yX9y99e yXk3e3e RX9Ry yXR83dRe
OO oQB+2T�`j`/ @yXjNRyk yXRkjNj @jXR88 yXyyRejy
OO oQB+2T�`8i? @yXjy383 yXRkjNj @kX9Ny yXyRk3ek
OO JmbB+�MbLQM@JmbB+�Mb @yXdkeNy yXjk93R @kXkj3 yXyk8j99
OO sReXKBMmbXRd @yXjj3jR yXyejky @8Xj8j NXdR2@y3
OO SB�MQSH�v yXeee98 yXRjeky 9X3Nj RXy32@ye
OO AMbi`mK2MiTB�MQ,JmbB+�MbLQM@JmbB+�Mb yX99jdj yXk3d39 RX89k yXRkjj9j
OO AMbi`mK2Mibi`BM;,JmbB+�MbLQM@JmbB+�Mb RXR9d9R yXk38ed 9XyRd eXR92@y8
OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb @yXRyjkN yXjjR9k @yXjRk yXd88j9d
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb @RXjd3eR yXjjR93 @9XR8N jXj92@y8
OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb @yX9R3dR yXjjy33 @RXke8 yXky83d8
OO JmbB+�MbLQM@JmbB+�Mb,sReXKBMmbXRd yXkjy38 yXyeey8 jX9N8 yXyyy938
OO
OO AMbi`mK2Mi;mBi�`    
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OO AMbi`mK2MiTB�MQ    
OO AMbi`mK2Mibi`BM;    
OO >�`KQMvA@o@Ao
OO >�`KQMvA@o@oA    
OO >�`KQMvAo@A@o
OO oQB+2T�`j`/   
OO oQB+2T�`8i?  
OO JmbB+�MbLQM@JmbB+�Mb  
OO sReXKBMmbXRd    
OO SB�MQSH�v    
OO AMbi`mK2MiTB�MQ,JmbB+�MbLQM@JmbB+�Mb
OO AMbi`mK2Mibi`BM;,JmbB+�MbLQM@JmbB+�Mb    
OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb    
OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb
OO JmbB+�MbLQM@JmbB+�Mb,sReXKBMmbXRd    
OO @@@
OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R
OO
OO _2bB/m�H bi�M/�`/ 2``Q`, kXR38 QM R393 /2;`22b Q7 7`22/QK
OO JmHiBTH2 _@b[m�`2/, yX3dNj- �/Dmbi2/ _@b[m�`2/, yX3d3k
OO 6@bi�iBbiB+, dNRXN QM Rd �M/ R393 .6- T@p�Hm2, I kXk2@Re

OO 2p�Hm�iBM; �//BiBQM Q7 UoQB+2%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 yXNNN8kje
OO MQi �//BM; UoQB+2%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 kX8k3Ne2@8d
OO �//BM; UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 U>�`KQMv%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 RXyRdk832@kR
OO �//BM; U>�`KQMv%am#D2+iV iQ KQ/2H

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y JmbB+�Mb Y sReXKBMmbXRd Y
OO SB�MQSH�v Y UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv %
OO am#D2+iV Y AMbi`mK2Mi,JmbB+�Mb Y >�`KQMv,JmbB+�Mb Y JmbB+�Mb,sReXKBMmbXRd @
OO R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9d3Xd dedkXj @jdy9X9 d9y3Xd R3jy
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9Xdyd9 @yX8dkd yXyye9 yX88j9 jXe99R
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
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OO am#D2+i UAMi2`+2TiV 9XN9e2@yN dXyjk2@y8
OO am#D2+iXR UAMi2`+2TiV eXe9R2@yR 3XR9N2@yR
OO AMbi`mK2MiTB�MQ RXejR2Yyy RXkdd2Yyy @yX89
OO AMbi`mK2Mibi`BM; jXjyk2Yyy RX3Rd2Yyy @RXyy yX83
OO am#D2+iXk UAMi2`+2TiV RXyy32Yyy RXyy92Yyy
OO >�`KQMvA@o@Ao 8XNj92@yk kX9je2@yR yX38
OO >�`KQMvA@o@oA RX8y92Yyy RXkke2Yyy @yXjk @yXyk
OO >�`KQMvAo@A@o 9Xk3e2@yk kXydy2@yR yXkN @yXkR @yXRN
OO _2bB/m�H kX9ee2Yyy RX8dy2Yyy
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` 9XjkRN9 yX8NdR8 dXkj3
OO AMbi`mK2MiTB�MQ 8X8R39j yXejyk8 3Xd8e
OO AMbi`mK2Mibi`BM; eXNR3yN yXeRNyR RRXRde
OO >�`KQMvA@o@Ao yXRykd8 yXkRd9d yX9dk
OO >�`KQMvA@o@oA RXN9383 yXjN3Rk 9X3N9
OO >�`KQMvAo@A@o yX9yekk yXkR9y9 RX3N3
OO oQB+2T�`j`/ @yXj3N8e yXy3NyN @9Xjdj
OO oQB+2T�`8i? @yXjRyR3 yXy3NyN @jX93k
OO JmbB+�MbLQM@JmbB+�Mb @yXj3RRd yXejR8y @yXey9
OO sReXKBMmbXRd @yXkyjjj yXRddRR @RXR93
OO SB�MQSH�v yX3j9e9 yXj3jNy kXRd9
OO AMbi`mK2MiTB�MQ,JmbB+�MbLQM@JmbB+�Mb yX99k8R yX9833j yXNe9
OO AMbi`mK2Mibi`BM;,JmbB+�MbLQM@JmbB+�Mb RXR93ek yXeRdRk RX3eR
OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb @yXyNdy8 yXk8ydj @yXj3d
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb @RX9yjR8 yX98N9N @jXy89
OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb @yX9ky9e yXk9eNR @RXdyj
OO JmbB+�MbLQM@JmbB+�Mb,sReXKBMmbXRd yXyNd99 yXR38kj yX8ke

OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 Rd = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi

OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y SB�MQSH�v Y UR % am#D2+iV Y
OO UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV Y >�`KQMv,JmbB+�Mb @
OO R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9dNXe de8RXy @jdy3X3 d9RdXe R3j9
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9Xd99N @yX8dky yXyyd3 yX88ed jXe9y9
OO
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OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV dX88y2@R9 kXd932@yd
OO am#D2+iXR UAMi2`+2TiV 3Xk382@yR NXRyk2@yR
OO AMbi`mK2MiTB�MQ RXeed2Yyy RXkNR2Yyy @yX8R
OO AMbi`mK2Mibi`BM; jX89N2Yyy RX3392Yyy @yXNN yXey
OO am#D2+iXk UAMi2`+2TiV RXRdd2Yyy RXy382Yyy
OO >�`KQMvA@o@Ao jXe3R2@yk RXNRN2@yR RXyy
OO >�`KQMvA@o@oA RX9kj2Yyy RXRNj2Yyy @yXj3 @yXj3
OO >�`KQMvAo@A@o dX93y2@yk kXdj82@yR yXk3 yXk3 @yXkk
OO _2bB/m�H kX9eN2Yyy RX8dR2Yyy
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jX9edej yXjN3e9 3XeNN
OO AMbi`mK2MiTB�MQ 9XNNeye yX9yNNk RkXR33
OO AMbi`mK2Mibi`BM; eXNk8kj yX9yRNd RdXkk3
OO >�`KQMvA@o@Ao yXRyk3j yXkRj8d yX93k
OO >�`KQMvA@o@oA RXN93Nd yXjNyk8 9XNN9
OO >�`KQMvAo@A@o yX9yeR3 yXkRN39 RX393
OO oQB+2T�`j`/ @yXj3N8N yXy3NR9 @9Xjdy
OO oQB+2T�`8i? @yXjRyk9 yXy3NR8 @jX93y
OO SB�MQSH�v yXdN8Nj yXjNdRk kXyy9
OO >�`KQMvA@Ao@o,JmbB+�MbLQM@JmbB+�Mb yX9ey8j yX9y933 RXRjd
OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb yXjej9y yX983dj yXdNk
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb @yXN9kNd yX983jy @kXy83
OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb yXy9yRR yX9j9j9 yXyNk

OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 Rj = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi

OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
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9Xj /B+?QiQKBx2 ǳa2H7/2+H�`2Ǵ �i 9
`2+�HH i?2 7`2[m2M+v i�#H2 Bb b?QrM �b #2HQr,
a2H7/2+H�`2, R k j 9 8 e MmK#2` Q7 bm#D2+ib, d kj N Ry k R
A7 r2 /B+?QiQKBx2 ǳa2H7/2+H�`2Ǵ �i 9- r2 rBHH ?�p2 9N LQM@JmbB+�Mb �M/ j JmbB+�MbX h?Bb rBHH #2+QK2
T`Q#H2K�iB+- #2+�mb2 r2 rBHH ?�p2 iQQ 72r /�i� 7Q` JmbB+�Mb iQ /`�r �Mv `2HB�#H2 +QM+HmbBQMbX aQ r2 b?QmH/
MQi i`v /B+?QiQKBxBM; ǳa2H7/2+H�`2Ǵ �i 9X
AM +QM+HmbBQM- Bi b22Kb i?�i i?2 `2bmHib �`2 MQi b2MbBiBp2 iQ r?2`2 r2 /B+?QiQKBx2X q2 ;2i i?2 b�K2 KQ/2H
BM i?2 �#Qp2 irQ +�b2bX �M/ i?2 BMi2`�+iBQM #2ir22M >�`KQMvA@o@oA �M/ JmbB+�MbLQM@JmbB+�Mb bi�vb
bB;MB}+�Mi �M/ Bib +Q@2{+B2Mi bi�vb i?2 b�K2X :2M2`�HHv- B7 i?2 bm#D2+i UHBbi2M2`V Bb MQM@JmbB+�Mb �M/ i?2
?�`KQMv Bb A@o@oA- �M �p2`�;2 i?2 *H�bbB+�H `�iBM; rBHH �//BiBQM�HHv /2+`2�b2X
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8X JQ/2H 7Q` ǳSQTmH�`Ǵ `�iBM;
U�V J�BM 2z2+ib, i?2 BM~m2M+2 Q7 AMbi`mK2Mi- >�`KQMv � oQB+2 QM
SQTmH�` `�iBM;b
lbBM; bi2T�A*- r2 ;2i i?2 }t2/ 2z2+ib �b, HKU7Q`KmH� 4 SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 @ R-
/�i� 4 /�i�VX
lbBM; z_�M27GJ1_X7M+ iQ b2H2+i i?2 `�M/QK 2z2+ib- r2 ;2i i?2 }M�H KQ/2H HK2`Xk- USQTmH�` � AMbi`mK2Mi
Y >�`KQMv Y oQB+2 Y UR % am#D2+iV Y UAMbi`mK2Mi %
am#D2+iV Y U>�`KQMv % am#D2+iV @ RVX
h?2 p�HB/�iBQM Q7 HK2`Xk Bb #2BM; +QM}`K2/ #v 2t�KBM; bi�M/�`/Bx2/ +QM/BiBQM�H `2bBbm�Hb THQib �M/ #BMM2/
THQibX
"�b2/ QM i?2 bmKK�`v Q7 HK2`Xk- r2 }M/ i?�i, AMbi`mK2Mi ?�b i?2 H�`;2bi BM~m2M+2 QM SQTmH�` `�iBM;X�M/
i?2 BMbi`mK2Mi ;mBi�` ?�b i?2 H�`;2bi TQbBiBp2 BM~m2M+2 QM SQTmH�` `�iBM; Qmi Q7 i?2 i?`22 BMbi`mK2MibX
A7 i?2 AMbi`mK2Mi Bb ;mBi�`- i?2 SQTmH�` `�iBM; QM �p2`�;2 BM+`2�b2b eXd9NR8X A7 i?2 AMbi`mK2Mi Bb TB�MQ-
i?2 SQTmH�` `�iBM; QM �p2`�;2 BM+`2�b2b 8XeRe3jXA7 i?2 AMbi`mK2Mi Bb bi`BM;- i?2 SQTmH�` `�iBM; QM �p2`�;2
BM+`2�b2b jXd83edX
�HbQ- >�`KQMvA@o@oA b22Kb iQ ?�p2 M2;�iBp2 BM~m2M+2 QM SQTmH�` `�iBM; iQQX A7 i?2 >�`KQMv Bb A@o@oA-
i?2 SQTmH�` `�iBM; QM �p2`�;2 /2+`2�b2b yXj9N3RX A7 i?2 >�`KQMv Bb Ao@A@o- i?2 SQTmH�` `�iBM; QM �p2`�;2
/2+`2�b2b yXk893yX
oQB+2T�`j`/ �M/ oQB+2T�`8i? b22Kb iQ ?�p2 TQbBiBp2 BM~m2M+2 QM SQTmH�` `�iBM;X A7 i?2 oQB+2 Bb T�`j`/- i?2
SQTmH�` `�iBM; QM �p2`�;2 BM+`2�b2b yXkkNjkX A7 i?2 oQB+2 Bb T�`8i?- i?2 SQTmH�` `�iBM; QM �p2`�;2 BM+`2�b2b
yXk83e3X
"2bB/2b i?2 }t2/ 2z2+ib-i?2`2 �`2 `�M/QK p�`B�#BHBiv �+`Qbb /Bz2`2Mi HBbi2M2`b BM i?2 /2;`22 iQ r?B+? i?2v �`2
BM+HBM2/ iQ +�HH KmbB+ TH�v2/ #v +2`i�BM BMbi`mK2Mi ǳSQTmH�`ǴX h?2 p�`B�M+2 Q7 i?2 AMbi`mK2Mi;mBi�`%am#D2+i
Bb yXjRNyci?2 p�`B�M+2 Q7 i?2 AMbi`mK2MiTB�MQ%am#D2+i Bb RX9e3Rc i?2 p�`B�M+2 Q7 i?2 AMbi`mK2Mibi`BM;%am#D2+i
Bb jXRNekX
h?2`2 �`2 �HbQ `�M/QK p�`B�#BHBiv �+`Qbb /Bz2`2Mi HBbi2M2`b BM i?2 /2;`22 iQ r?B+? i?2v �`2 BM+HBM2/ iQ
+�HH KmbB+ rBi? � +2`i�BM ?�`KQMv bi`m+im`2X h?2 p�`B�M+2 Q7 >�`KQMvA@Ao@o%am#D2+i Bb RX99yec h?2 p�`B@
�M+2 Q7 >�`KQMvA@o@Ao%am#D2+i Bb yXRkR8 ci?2 p�`B�M+2 Q7 >�`KQMvA@o@oA%am#D2+i Bb RXy838ci?2 p�`B�M+2 Q7
>�`KQMvAo@A@o %am#D2+i Bb yXjy89X
OO
OO *�HH,
OO HKU7Q`KmH� 4 SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 @ R- /�i� 4 /�i�V
OO
OO _2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @eXNed9 @RXee8d yXReeN RX9jRy eX8ddd
OO
OO *Q277B+B2Mib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2 S`U=%i%V
OO AMbi`mK2Mi;mBi�` eXd93jd yXR9eR9 9eXRdN Ik2@Re    
OO AMbi`mK2MiTB�MQ 8XeR9y3 yXR9ekd j3Xj3k Ik2@Re    
OO AMbi`mK2Mibi`BM; jXd83Rj yXR9eye k8Xdjy Ik2@Re    
OO >�`KQMvA@o@Ao @yXyk99j yXR9eky @yXRed yX3edj
OO >�`KQMvA@o@oA @yXjj838 yXR9ek3 @kXkNe yXykR3  
OO >�`KQMvAo@A@o @yXk8dyj yXR9eRj @RXd8N yXyd33 X
OO oQB+2T�`j`/ yXkRRNN yXRkeed RXed9 yXyN99 X
OO oQB+2T�`8i? yXk9j98 yXRkeed RXNkk yXy893 X
OO @@@
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OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R
OO
OO _2bB/m�H bi�M/�`/ 2``Q`, kXkjj QM R38d /2;`22b Q7 7`22/QK
OO JmHiBTH2 _@b[m�`2/, yX38Ne- �/Dmbi2/ _@b[m�`2/, yX38N
OO 6@bi�iBbiB+, R9kR QM 3 �M/ R38d .6- T@p�Hm2, I kXk2@Re
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OO 2p�Hm�iBM; �//BiBQM Q7 UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 RXj9kd9R2@9k
OO �//BM; UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 U>�`KQMv%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 RX9yNeee2@ky
OO �//BM; U>�`KQMv%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 UoQB+2%am#D2+iV iQ KQ/2H

OO q�`MBM; BM QTir`�TUQTiBKBx2`- /2p7mM- ;2iai�`iUbi�`i- `?Q0HQr2`- `?Q0TTV- ,
OO +QMp2`;2M+2 +Q/2 R 7`QK #Q#v[�, #Q#v[� @@ K�tBKmK MmK#2` Q7 7mM+iBQM
OO 2p�Hm�iBQMb 2t+22/2/

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 yX9j8jyed
OO MQi �//BM; UoQB+2%am#D2+iV iQ KQ/2H
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fit1.1
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OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y UR % am#D2+iV Y UAMbi`mK2Mi %
OO am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9N8X9 dejNXk @jdkRXd d99jX9 R3jN
OO
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OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @jXN3dj @yX8dj9 yXyjRd yX8eRy jXkN9R
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV yXyyyy yXyyyy
OO am#D2+iXR UAMi2`+2TiV yXkNe8 yX8998
OO AMbi`mK2MiTB�MQ RX9jRe RXRNe8 @yXe8
OO AMbi`mK2Mibi`BM; kXdj9k RXe8je @RXyy yXee
OO am#D2+iXk UAMi2`+2TiV RX8RRR RXkkNj
OO >�`KQMvA@o@Ao yXRRje yXjjdy yX9j
OO >�`KQMvA@o@oA RXyNj3 RXy98N @yXjy @yXj3
OO >�`KQMvAo@A@o yXjjR9 yX8d8d @yX8k @yX3R @yXRd
OO _2bB/m�H kX8yRk RX83R8
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` eXd9NR8 yXkRjk8 jRXe9N
OO AMbi`mK2MiTB�MQ 8XeRe3j yXkj3y8 kjX8N8
OO AMbi`mK2Mibi`BM; jXd83ed yXk8R3j R9XNk8
OO >�`KQMvA@o@Ao @yXyRN3R yXRRjek @yXRd9
OO >�`KQMvA@o@oA @yXj9RNR yXRd3ke @RXNR3
OO >�`KQMvAo@A@o @yXk83ke yXRjydR @RXNde
OO oQB+2T�`j`/ yXkyNe9 yXy3Ndj kXjje
OO oQB+2T�`8i? yXk9eRe yXy3Ndj kXd9j
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO AMbi`KMi; AMbi`KMiT AMbi`KMib >A@o@A >A@o@o >Ao@A@ o+T`j`
OO AMbi`mKMiTM yXe88
OO AMbi`KMibi` yX98y yXe3d
OO >`KMvA@o@Ao @yXy3y @yXydR @yXyed
OO >`KMvA@o@oA @yXjje @yXjyR @yXk38 yXRje
OO >`KMvAo@A@o @yX998 @yXjNN @yXjdd yXR83 yXR98
OO oQB+2T�`j`/ @yXkRR @yXR33 @yXRd3 @yXyyR @yXyyR yXyyR
OO oQB+2T�`8i? @yXkRy @yXR33 @yXRd3 @yXyyR @yXyyk @yXyyR yX8yy
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
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U#V 6BM�H JQ/2H 7Q` ǳSQTmH�`Ǵnn �//BM; Qi?2` +Qp�`B�i2b
}t2/ 2z2+ib T�`i
6`QK HK2`Xk- r2 FMQr i?2 }t2/ 2z2+ib T�`i r2 ?�p2 b2H2+i2/ �`2 USQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2
@ RVX
LQr- r2 +�M �// Qi?2` BM/BpB/m�H +Qp�`B�i2b �b TQbbB#H2 2tTH�M�iQ`v p�`B�#H2b iQ #mBH/ � 7mHH KQ/2H, HKX7mHHX
lbBM; bi2T�A*- i?2 }M�H KQ/2H b2H2+i2/ �`2 HKX}M�H I@ HKU7Q`KmH� 4 SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y
oQB+2 Y sReXKBMmbXRd Y*QMbAMbi`Y S�+?GBbi2M Y *HbGBbi2M Y EMQr_Q# Y EMQr�tBb Y sRNNybkyyyb Y
sRNNybkyyybXKBMmbXRNeybRNdyb Y *QKTQbBM; Y SB�MQSH�v @ R- /�i� 4 /�i�V

`�M/QK 2z2+ib T�`i
q2 mb2 z_�M27GJ1_X7M+ iQ b2H2+i `�M/QK 2z2+ibX h?2 }M�H KQ/2H b2H2+i2/ Bb HK2`X9- USQTmH�` � AMbi`mK2Mi
Y >�`KQMv Y oQB+2 Y sReXKBMmbXRd Y *QMbAMbi` Y
S�+?GBbi2M Y *HbGBbi2M Y EMQr_Q# Y EMQr�tBb Y sRNNybkyyyb Y
sRNNybkyyybXKBMmbXRNeybRNdyb Y *QKTQbBM; Y SB�MQSH�v Y UR %
am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV @ R .�i�, /�i� *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4
ǳ#Q#v[�ǴV

`2@2t�KBM2 i?2 }t2/ 2z2+ib T�`i
q2 MQiB+2 i?�i i?2 +Q@2{+B2Mib Q7 7QHHQrBM; p�`B�#H2b Q7 HK2`X9 ?�p2 i@p�Hm2 H2bb i?�M k, *QMbAM@
bi`-S�+?GBbi2M-*HbGBbi2M- EMQr_Q#- EMQr�tBb- sRNNybkyyyb-sRNNybkyyybXKBMmbXRNeybRNdyb- *QKTQbBM;-
SB�MQSH�vX
aQ r2 /2H2i2 i?2K- �M/ i?2M T`Q/m+2 � KQ/2H HK2`X9Xk
HK2`X9Xk I@ HK2`USQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y sReXKBMmbXRd Y UR % am#D2+iV Y UAMbi`mK2Mi
% am#D2+iV Y
U>�`KQMv % am#D2+iV @ R- /�i� 4 /�i�- _1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ǵ#Q#v[�ǶVV
q2 MQiB+2 i?�i i?2 +Q@2{+B2Mib Q7 sReXKBMmbXRd ?�b � i@p�Hm2 H2bb i?�M kc aQ r2 /`QT i?2 p�`B�#H2
sReXKBMmbXRd iQQX h?2 }M�H KQ/2H Bb HK2`X9Xj I@
HK2`USQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y
U>�`KQMv % am#D2+iV @ R- /�i� 4 /�i�- _1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ǵ#Q#v[�ǶVV

p�HB/�i2 KQ/2H HK2`X9Xj
h?2 p�HB/�iBQM Q7 KQ/2H HK2`X9Xj ?�b #22M +QM}`K2/ #v 2t�KBMBM; bi�M/�`/Bx2/ +QM/BiBQM�H `2bBbm�Hb THQib
�M/ #BMM2/ THQibX

}M�H KQ/2H BMi2`T`2i�iBQM
"�b2/ QM i?2 bmKK�`v QmiTmi 7Q` HK2`X9Xj- r2 }M/ i?�i,
AMbi`mK2Mi ?�b i?2 H�`;2bi BM~m2M+2 QM SQTmH�` `�iBM;X�M/ i?2 BMbi`mK2Mi ;mBi�` ?�b i?2 H�`;2bi TQbBiBp2
BM~m2M+2 QM SQTmH�` `�iBM; Qmi Q7 i?2 i?`22 BMbi`mK2MibX A7 i?2 AMbi`mK2Mi Bb ;mBi�`- i?2 SQTmH�` `�iBM; QM
�p2`�;2 BM+`2�b2b 8XkNd8NX A7 i?2 AMbi`mK2Mi Bb TB�MQ- i?2 SQTmH�` `�iBM; QM �p2`�;2 BM+`2�b2b 9Xkk39RXA7 i?2
AMbi`mK2Mi Bb bi`BM;- i?2 SQTmH�` `�iBM; QM �p2`�;2 BM+`2�b2b kX989NkX
�HbQ- >�`KQMvA@o@oA b22Kb iQ ?�p2 M2;�iBp2 BM~m2M+2 QM SQTmH�` `�iBM; iQQX A7 i?2 >�`KQMv Bb A@o@oA- i?2
SQTmH�` `�iBM; QM �p2`�;2 /2+`2�b2b yXj8yy8X
oQB+2T�`j`/ �M/ oQB+2T�`8i? b22Kb iQ ?�p2 TQbBiBp2 BM~m2M+2 QM SQTmH�` `�iBM;X A7 i?2 oQB+2 Bb T�`j`/- i?2
SQTmH�` `�iBM; QM �p2`�;2 BM+`2�b2b yXkk339X A7 i?2 oQB+2 Bb T�`8i?- i?2 SQTmH�` `�iBM; QM �p2`�;2 BM+`2�b2b
yXk83dNX
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Pp2`�HH- a2H7/2+H�`2 b22Kb iQ ?�p2 TQbBiBp2 BM~m2M+2 QM SQTmH�` `�iBM;X A7 i?2 a2H7/2+H�`2 b+Q`2 Bb k- i?2
SQTmH�` `�iBM; QM �p2`�;2 BM+`2�b2b RXjdee3XA7 i?2 a2H7/2+H�`2 b+Q`2 Bb 8- i?2 SQTmH�` `�iBM; QM �p2`�;2
BM+`2�b2b kX9jNyX
*HbGBbi2MR b22Kb iQ ?�p2 TQbBiBp2 BM~m2M+2 QM SQTmH�` `�iBM;X A7 i?2 *HbGBbi2M b+Q`2 Bb R- i?2 SQTmH�` `�iBM;
QM �p2`�;2 BM+`2�b2b yX3dR3NX
sRNNybkyyyb b+Q`2 b22Kb iQ ?�p2 M2;�iBp2 BM~m2M+2 QM SQTmH�` `�iBM;X A7 i?2 sRNNybkyyyb b+Q`2 Bb k- i?2
SQTmH�` `�iBM; QM �p2`�;2 /2+`2�b2b kX9NekRXA7 i?2 sRNNybkyyyb b+Q`2 Bb j- i?2 SQTmH�` `�iBM; QM �p2`�;2
/2+`2�b2b jXky8kRXA7 i?2 sRNNybkyyyb b+Q`2 Bb 9- i?2 SQTmH�` `�iBM; QM �p2`�;2 /2+`2�b2b kX8kN8jXA7 i?2
sRNNybkyyyb b+Q`2 Bb 8- i?2 SQTmH�` `�iBM; QM �p2`�;2 /2+`2�b2b kX3yejkX
sRNNybkyyybXKBMmbXRNeybRNdyb b+Q`2 b22Kb iQ ?�p2 TQbBiBp2 BM~m2M+2 QM SQTmH�` `�iBM;X A7 sRNNybkyyybXKBMmbXRNeybRNdyb
Bb @k- i?2 SQTmH�` `�iBM; QM �p2`�;2 BM+`2�b2b jX399jj mMBiXA7 sRNNybkyyybXKBMmbXRNeybRNdyb Bb y- i?2 SQTmH�`
`�iBM; QM �p2`�;2 BM+`2�b2b kX93e3N mMBiX A7 sRNNybkyyybXKBMmbXRNeybRNdyb Bb k- i?2 SQTmH�` `�iBM; QM
�p2`�;2 BM+`2�b2b kX9edj3 mMBiX A7 sRNNybkyyybXKBMmbXRNeybRNdyb Bb j- i?2 SQTmH�` `�iBM; QM �p2`�;2
BM+`2�b2b kXdjRdd mMBiX A7 sRNNybkyyybXKBMmbXRNeybRNdyb Bb 8- i?2 SQTmH�` `�iBM; QM �p2`�;2 BM+`2�b2b
jX9y8ek mMBiX
:mBi�`SH�v9 b+Q`2 b22Kb iQ ?�p2 i?2 TQbiBp2 BM~m2M+2 QM SQTmH�` `�iBM;X A7 :mBi�`SH�v Bb `�i2/ �b 9- i?2
SQTmH�` `�iBM; QM �p2`�;2 BM+`2�b2b kX93jeeX
"2bB/2b i?2 }t2/ 2z2+ib-i?2`2 �`2 `�M/QK p�`B�#BHBiv �+`Qbb /Bz2`2Mi HBbi2M2`b BM i?2 /2;`22 iQ r?B+? i?2v �`2
BM+HBM2/ iQ +�HH KmbB+ TH�v2/ #v +2`i�BM BMbi`mK2Mi ǳSQTmH�`ǴX h?2 p�`B�M+2 Q7 i?2 AMbi`mK2Mi;mBi�`%am#D2+i
Bb yXj8yeci?2 p�`B�M+2 Q7 i?2 AMbi`mK2MiTB�MQ%am#D2+i Bb RX9eNeci?2 p�`B�M+2 Q7 i?2 AMbi`mK2Mibi`BM;%am#D2+i
Bb jXRNdkX
h?2`2 �`2 �HbQ `�M/QK p�`B�#BHBiv �+`Qbb /Bz2`2Mi HBbi2M2`b BM i?2 /2;`22 iQ r?B+? i?2v �`2 BM+HBM2/ iQ
+�HH KmbB+ rBi? � +2`i�BM ?�`KQMv bi`m+im`2X h?2 p�`B�M+2 Q7 >�`KQMvA@Ao@o%am#D2+i Bb yXe3dRc h?2 p�`B@
�M+2 Q7 >�`KQMvA@o@Ao%am#D2+i Bb yXR9d9 ci?2 p�`B�M+2 Q7 >�`KQMvA@o@oA%am#D2+i Bb RXye38ci?2 p�`B�M+2 Q7
>�`KQMvAo@A@o %am#D2+i Bb yXjkk8X
OO
OO *�HH,
OO HKU7Q`KmH� 4 SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y sReXKBMmbXRd Y
OO *QMbAMbi` Y S�+?GBbi2M Y *HbGBbi2M Y EMQr_Q# Y EMQr�tBb Y
OO sRNNybkyyyb Y sRNNybkyyybXKBMmbXRNeybRNdyb Y *QKTQbBM; Y
OO SB�MQSH�v @ R- /�i� 4 /�i�V
OO
OO _2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @dXyN39 @RXeyey yXykR8 RX8d88 eXjdkN
OO
OO *Q277B+B2Mib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2 S`U=%i%V
OO AMbi`mK2Mi;mBi�` eX83ey9 yXjjejR RNX83j I k2@Re    
OO AMbi`mK2MiTB�MQ 8X98NRy yXjjek3 ReXkj9 I k2@Re    
OO AMbi`mK2Mibi`BM; jX8Ne9j yXjjejR RyXeN9 I k2@Re    
OO >�`KQMvA@o@Ao @yXykkN9 yXR9j99 @yXRey yX3dkNe8
OO >�`KQMvA@o@oA @yXjj8ky yXR9j8k @kXjje yXyRNeky  
OO >�`KQMvAo@A@o @yXk8dyj yXR9jje @RXdNj yXydjRe9 X
OO oQB+2T�`j`/ yXkRkek yXRk9kd RXdRR yXy3dkdy X
OO oQB+2T�`8i? yXk99y3 yXRk9kd RXNe9 yXy9Ned9  
OO sReXKBMmbXRd yXy3k8k yXykyjy 9Xyee 9XNN2@y8    
OO *QMbAMbi` yXy88ey yXyjed3 RX8Rk yXRjyd9j
OO S�+?GBbi2M @yXdN93R yXRekd8 @9X339 RXRj2@ye    
OO *HbGBbi2M @yXRRkNy yXy9y8y @kXd33 yXyy8je9   
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OO EMQr_Q# yX8kNRk yXRdR3e jXydN yXyykRyN   
OO EMQr�tBb yXj9NNj yXRjNey kX8yd yXyRkkd9  
OO sRNNybkyyyb yXR8RNN yXy9NdR jXy83 yXyykke9   
OO sRNNybkyyybXKBMmbXRNeybRNdyb @yXRRRed yXy9RNN @kXeey yXyyd3Ny   
OO *QKTQbBM; yXR88Re yXy9yj8 jX398 yXyyyRk8    
OO SB�MQSH�v yXjeeRd yXRjN3k kXeRN yXyy33N8   
OO @@@
OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R
OO
OO _2bB/m�H bi�M/�`/ 2``Q`, kXRNR QM R39d /2;`22b Q7 7`22/QK
OO JmHiBTH2 _@b[m�`2/, yX3e8e- �/Dmbi2/ _@b[m�`2/, yX3e9j
OO 6@bi�iBbiB+, eeyXd QM R3 �M/ R39d .6- T@p�Hm2, I kXk2@Re

OO 2p�Hm�iBM; �//BiBQM Q7 UoQB+2%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 yX3ekj33k
OO MQi �//BM; UoQB+2%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 UAMbi`mK2Mi%am#D2+iV iQ KQ/2H

OO q�`MBM; BM +?2+F*QMpU�ii`UQTi- ]/2`Bpb]V- QTi0T�`- +i`H 4
OO +QMi`QH0+?2+F*QMp- , mM�#H2 iQ 2p�Hm�i2 b+�H2/ ;`�/B2Mi

OO q�`MBM; BM +?2+F*QMpU�ii`UQTi- ]/2`Bpb]V- QTi0T�`- +i`H 4
OO +QMi`QH0+?2+F*QMp- , JQ/2H 7�BH2/ iQ +QMp2`;2, /2;2M2`�i2 >2bbB�M rBi? R
OO M2;�iBp2 2B;2Mp�Hm2b

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 NXRNRj882@9j
OO �//BM; UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 U>�`KQMv%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 kXR3ddke2@kR
OO �//BM; U>�`KQMv%am#D2+iV iQ KQ/2H

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y sReXKBMmbXRd Y *QMbAMbi` Y
OO S�+?GBbi2M Y *HbGBbi2M Y EMQr_Q# Y EMQr�tBb Y sRNNybkyyyb Y
OO sRNNybkyyybXKBMmbXRNeybRNdyb Y *QKTQbBM; Y SB�MQSH�v Y UR %
OO am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d8yjXR ddykXk @jdR8Xe d9jRXR R3kN
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @jXNdNe @yX83Ry yXykdj yX8eRR jXjye3
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV 9XR9R2@Ry kXyj82@y8
OO am#D2+iXR UAMi2`+2TiV jXyde2@yR 8X89e2@yR
OO AMbi`mK2MiTB�MQ RX9jy2Yyy RXRNe2Yyy @yXeR
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OO AMbi`mK2Mibi`BM; kXdj92Yyy RXe8j2Yyy @RXyy yXee
OO am#D2+iXk UAMi2`+2TiV RXjNd2Yyy RXR3k2Yyy
OO >�`KQMvA@o@Ao RXRRk2@yR jXjj82@yR yX8d
OO >�`KQMvA@o@oA RXyNj2Yyy RXy982Yyy @yXj3 @yXj3
OO >�`KQMvAo@A@o jXjjy2@yR 8XddR2@yR @yXeR @yX3y @yXRd
OO _2bB/m�H kX8yk2Yyy RX83k2Yyy
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` eX9j3eNe yX3kN3kd dXd8N
OO AMbi`mK2MiTB�MQ 8Xjyejjy yX3jdyy9 eXj9y
OO AMbi`mK2Mibi`BM; jX993jRy yX39yk9d 9XRy9
OO >�`KQMvA@o@Ao @yXykykN8 yXRRj9jy @yXRdN
OO >�`KQMvA@o@oA @yXj9ReeR yXRd3kRj @RXNRd
OO >�`KQMvAo@A@o @yXk8d3ej yXRjy3jd @RXNdR
OO oQB+2T�`j`/ yXkRyRd8 yXy3Ndjk kXj9k
OO oQB+2T�`8i? yXk9eyeN yXy3Ndjk kXd9k
OO sReXKBMmbXRd yXRR9jyR yXy8j9d8 kXRjd
OO *QMbAMbi` yXR9yke8 yXyNeNyN RX99d
OO S�+?GBbi2M @yXdN88R8 yX9kN8e8 @RX38k
OO *HbGBbi2M @yXRkdj8R yXRye3e8 @RXRNk
OO EMQr_Q# @yXy3jdR9 yX99NyNR @yXR3e
OO EMQr�tBb yX8jNy9R yXje3k8R RX9e9
OO sRNNybkyyyb yXReRddN yXRjyee3 RXkj3
OO sRNNybkyyybXKBMmbXRNeybRNdyb @yXRjyey8 yXRRy9Nd @RXR3k
OO *QKTQbBM; yXRj93N9 yXRye8kk RXkee
OO SB�MQSH�v @yXyy98N8 yXjeNyNe @yXyRk

OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 R3 = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi

OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�, SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y sReXKBMmbXRd Y UR %
OO am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9N9Xe de9jXN @jdkyXj d99yXe R3j3
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @jXNNjd @yX8dNR yXyjkR yX88d9 jXjR8j
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV jXeyR2@yN eXyyR2@y8
OO am#D2+iXR UAMi2`+2TiV jXe382@yR eXydR2@yR

8j



OO AMbi`mK2MiTB�MQ RX9jR2Yyy RXRNe2Yyy @yXek
OO AMbi`mK2Mibi`BM; kXdj92Yyy RXe892Yyy @RXyy yXee
OO am#D2+iXk UAMi2`+2TiV RX8jR2Yyy RXkjd2Yyy
OO >�`KQMvA@o@Ao RXR9e2@yR jXj3e2@yR yX9R
OO >�`KQMvA@o@oA RXyNe2Yyy RXy9d2Yyy @yXjy @yXjd
OO >�`KQMvAo@A@o jXjeN2@yR 8X3y92@yR @yXey @yXdd @yXRe
OO _2bB/m�H kX8yR2Yyy RX83R2Yyy
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` eXeyyky yXkjk8k k3Xj38
OO AMbi`mK2MiTB�MQ 8X9ed3R yXk8j9k kRX8de
OO AMbi`mK2Mibi`BM; jXeyNd8 yXkeyNk RjX3j8
OO >�`KQMvA@o@Ao @yXyRNNy yXRRjdy @yXRd8
OO >�`KQMvA@o@oA @yXj9R3d yXRd3je @RXNRd
OO >�`KQMvAo@A@o @yXk83y8 yXRjRRy @RXNe3
OO oQB+2T�`j`/ yXkyN3j yXy3Ndk kXjjN
OO oQB+2T�`8i? yXk9eRj yXy3Ndk kXd9j
OO sReXKBMmbXRd yXy3N9d yXy9NeR RX3yj
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO AMbi`KMi; AMbi`KMiT AMbi`KMib >A@o@A >A@o@o >Ao@A@ o+T`j`
OO AMbi`mKMiTM yXdyk
OO AMbi`KMibi` yX8yd yXdRe
OO >`KMvA@o@Ao @yXyd3 @yXydR @yXydy
OO >`KMvA@o@oA @yXjyd @yXk3k @yXkd9 yXRj3
OO >`KMvAo@A@o @yX99d @yX9Ry @yXjN3 yXRej yXR9d
OO oQB+2T�`j`/ @yXRNj @yXRdd @yXRdk @yXyyR @yXyyR yXyyR
OO oQB+2T�`8i? @yXRNj @yXRdd @yXRdR @yXyyR @yXyyk @yXyyR yX8yy
OO sReXKBMbXRd @yXj88 @yXjke @yXjRe yXyyy yXyyy yXyyy yXyyR
OO o+T`8i
OO AMbi`mKMiTM
OO AMbi`KMibi`
OO >`KMvA@o@Ao
OO >`KMvA@o@oA
OO >`KMvAo@A@o
OO oQB+2T�`j`/
OO oQB+2T�`8i?
OO sReXKBMbXRd yXyyy
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y UR % am#D2+iV Y UAMbi`mK2Mi %
OO am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9N8X9 dejNXk @jdkRXd d99jX9 R3jN
OO
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OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @jXN3dj @yX8dj9 yXyjRd yX8eRy jXkN9R
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV yXyyyy yXyyyy
OO am#D2+iXR UAMi2`+2TiV yXkNe8 yX8998
OO AMbi`mK2MiTB�MQ RX9jRe RXRNe8 @yXe8
OO AMbi`mK2Mibi`BM; kXdj9k RXe8je @RXyy yXee
OO am#D2+iXk UAMi2`+2TiV RX8RRR RXkkNj
OO >�`KQMvA@o@Ao yXRRje yXjjdy yX9j
OO >�`KQMvA@o@oA RXyNj3 RXy98N @yXjy @yXj3
OO >�`KQMvAo@A@o yXjjR9 yX8d8d @yX8k @yX3R @yXRd
OO _2bB/m�H kX8yRk RX83R8
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` eXd9NR8 yXkRjk8 jRXe9N
OO AMbi`mK2MiTB�MQ 8XeRe3j yXkj3y8 kjX8N8
OO AMbi`mK2Mibi`BM; jXd83ed yXk8R3j R9XNk8
OO >�`KQMvA@o@Ao @yXyRN3R yXRRjek @yXRd9
OO >�`KQMvA@o@oA @yXj9RNR yXRd3ke @RXNR3
OO >�`KQMvAo@A@o @yXk83ke yXRjydR @RXNde
OO oQB+2T�`j`/ yXkyNe9 yXy3Ndj kXjje
OO oQB+2T�`8i? yXk9eRe yXy3Ndj kXd9j
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO AMbi`KMi; AMbi`KMiT AMbi`KMib >A@o@A >A@o@o >Ao@A@ o+T`j`
OO AMbi`mKMiTM yXe88
OO AMbi`KMibi` yX98y yXe3d
OO >`KMvA@o@Ao @yXy3y @yXydR @yXyed
OO >`KMvA@o@oA @yXjje @yXjyR @yXk38 yXRje
OO >`KMvAo@A@o @yX998 @yXjNN @yXjdd yXR83 yXR98
OO oQB+2T�`j`/ @yXkRR @yXR33 @yXRd3 @yXyyR @yXyyR yXyyR
OO oQB+2T�`8i? @yXkRy @yXR33 @yXRd3 @yXyyR @yXyyk @yXyyR yX8yy
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
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U+V JmbB+�Mb pb LQM@KmbB+�Mb
/B+?QiQKBx2 ǳa2H7/2+H�`2Ǵ �i k
q2 +�M }`bi /B+?QiQKBx2 ǳa2H7/2+H�`2Ǵ �i kX >�p2 � ǳa2H7/2+H�`2Ǵ b+Q`2 H2bb �M/ 2[m�H i?�M k �`2 +�i2;Q`Bx2/
�b ǳLQM@JmbB+�MbǴX >�p2 � ǳa2H7/2+H�`2Ǵ b+Q`2 #B;;2` i?�M k �`2 +�i2;Q`Bx2/ �b ǳJmbB+�MbǴX q2 +`2�i2/ �
M2r +QHmKM +�HH2/ JmbB+�Mb- rBi? p�Hm2 Q7 ǳLQM@JmbB+�MbǴ �M/ ǳJmbB+�MbǴX
_2+�HH i?�i 7`QK T�`i U#V- r2 ?�p2 i?2 }M�H KQ/2H �b HK2`X9Xj I@ HK2`USQTmH�` � AMbi`mK2Mi Y >�`KQMv Y
oQB+2 Y UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y
U>�`KQMv % am#D2+iV @ R- /�i� 4 /�i�- _1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ǵ#Q#v[�ǶVV
q2 +�M }`bi 2t�KBM2 i?2 }t2/ 2z2+i T�`iX �// i?2 p�`B�#H2 JmbB+�Mb �M/ �// BMi2`�+iBQM #2ir22M JmbB+�Mb
�M/ i?2 i?`22 K�BM 2z2+ibX aQ r2 ?�p2 � 7mHH KQ/2H, HKX7mHH I@ HKUSQTmH�` � AMbi`mK2Mi Y >�`KQMv Y
oQB+2 Y JmbB+�Mb Y AMbi`mK2Mi, JmbB+�MbY>�`KQMv, JmbB+�Mb Y oQB+2 , JmbB+�Mb@ R- /�i� 4 /�i�V
lbBM; bi2T �A*- i?2 KQ/2H b2H2+i2/ Bb, HKU7Q`KmH� 4 SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y JmbB+�Mb
Y AMbi`mK2Mi,JmbB+�Mb Y >�`KQMv,JmbB+�Mb @ R- /�i� 4 /�i�V
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r2 �// `�M/QK BMi2`+2Ti �M/ mb2 z_�M27GJ1_X7M+ iQ b2H2+i `�M/QK bHQT2X h?2 KQ/2H b2H2+i2/ Bb HK2`Xe,
6Q`KmH�, SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y JmbB+�Mb Y UR % am#D2+iV Y
UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV Y AMbi`mK2Mi,JmbB+�Mb Y
>�`KQMv,JmbB+�Mb @ R
"v 2t�KBMBM; i?2 i@p�Hm2 Q7 i?2 }t 2z2+ib Q7 HK2`Xe- r2 MQiB+2 i?�i i?2 +Q@2{+B2Mib Q7 JmbB+�Mb ?�b i@p�Hm2
Km+? H2bb i?�M kX aQ r2 +�M /2H2i2 i?2 p�`B�#H2b JmbB+�Mbc h?mb- r2 ;2i KQ/2H HK2`Xd,
HK2`Xd I@ HK2`U*H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y
U>�`KQMv % am#D2+iV Y AMbi`mK2Mi,JmbB+�MbY >�`KQMv,JmbB+�Mb @ R-/�i� 4 /�i�- _1JG 4 6- +QMi`QH 4
HK2`*QMi`QHUQTiBKBx2` 4 ǵ#Q#v[�ǶVV
"�b2/ QM i?2 bmKKK�`v Q7 i?2 HK2`Xd- i?2 BMi2`�+iBQM #2ir22M >�`KQMvA@o@oA �M/ JmbB+�MbLQM@JmbB+�Mb
Bb bB;MB}+�Mi- rBi? i?2 +Q@2{+B2Mi 2[m�Hb yXd8dyjX h?Bb K2�Mb i?�i B7 i?2 bm#D2+i UHBbi2M2`V Bb MQM@JmbB+�Mb
�M/ i?2 ?�`KQMv Bb A@o@oA- �M �p2`�;2 i?2 SQTmH�` `�iBM; rBHH �//BiBQM�HHv BM+`2�b2 yXd8dyjX h?2 BMi2`�+iBQM
#2ir22M AMbi`mK2Mibi`BM; �M/ JmbB+�MbLQM@JmbB+�Mb Bb bB;MB+�Mi- rBi? i?2 +Q@2{+B2Mi 2[m�Hb @RXyy9NyX h?Bb
K2�Mb i?�i B7 i?2 bm#D2+i UHBbi2M2`V Bb MQM@JmbB+�Mb �M/ i?2 AMbi`mK2Mi Bb bi`BM;- �M �p2`�;2 i?2 SQTmH�`
`�iBM; rBHH �//BiBQM�HHv /2+`2�b2 RXyy9NyX
h?2 p�HB/�iBQM Q7 KQ/2H HK2`Xd ?�b #22M +QM}`K2/ #v 2t�KBMBM; bi�M/�`/Bx2/ +QM/BiBQM�H `2bBbm�Hb THQib
�M/ #BMM2/ THQibX
OO
OO *�HH,
OO HKU7Q`KmH� 4 SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y JmbB+�Mb Y
OO AMbi`mK2Mi,JmbB+�Mb Y >�`KQMv,JmbB+�Mb @ R- /�i� 4 /�i�V
OO
OO _2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @eXNddR @RX83ej yXydkN RX9d9y eX9893
OO
OO *Q277B+B2Mib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2 S`U=%i%V
OO AMbi`mK2Mi;mBi�` eXde8kR yXkye93 jkXde8 I k2@Re
OO AMbi`mK2MiTB�MQ 8XNR9ek yXkydkN k3X8jj I k2@Re
OO AMbi`mK2Mibi`BM; 9XjjdR3 yXkye93 kRXyye I k2@Re
OO >�`KQMvA@o@Ao @yXy8R9e yXkkjdd @yXkjy yX3R3R8e
OO >�`KQMvA@o@oA @yXde8NR yXkkjdd @jX9kj yXyyyejj
OO >�`KQMvAo@A@o @yXjRNNe yXkkj9N @RX9jk yXR8k9y9
OO oQB+2T�`j`/ yXkRR99 yXRk83k RXe3y yXyNjyjN
OO oQB+2T�`8i? yXk9je8 yXRk83k RXNje yXy8kNee
OO JmbB+�MbLQM@JmbB+�Mb @yXyk3y3 yXk899k @yXRRy yXNRkRk8
OO AMbi`mK2MiTB�MQ,JmbB+�MbLQM@JmbB+�Mb @yX9Nyk3 yXk88yN @RXNkk yXy89dej
OO AMbi`mK2Mibi`BM;,JmbB+�MbLQM@JmbB+�Mb @yXNd8j8 yXk89k9 @jX3je yXyyyRkN
OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb yXy9dd8 yXkN9Rj yXRek yX3dRy9N
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb yXd9993 yXkN9k8 kX8jy yXyRR938
OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb yXRy338 yXkNjNk yXjdy yXdRRRdk
OO
OO AMbi`mK2Mi;mBi�`    
OO AMbi`mK2MiTB�MQ    
OO AMbi`mK2Mibi`BM;    
OO >�`KQMvA@o@Ao
OO >�`KQMvA@o@oA    
OO >�`KQMvAo@A@o
OO oQB+2T�`j`/ X
OO oQB+2T�`8i? X
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OO JmbB+�MbLQM@JmbB+�Mb
OO AMbi`mK2MiTB�MQ,JmbB+�MbLQM@JmbB+�Mb X
OO AMbi`mK2Mibi`BM;,JmbB+�MbLQM@JmbB+�Mb    
OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb  
OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb
OO @@@
OO aB;MB7X +Q/2b, y ^   ^ yXyyR ^  ^ yXyR ^ ^ yXy8 ^X^ yXR ^ ^ R
OO
OO _2bB/m�H bi�M/�`/ 2``Q`, kXkR3 QM R38R /2;`22b Q7 7`22/QK
OO JmHiBTH2 _@b[m�`2/, yX3eRN- �/Dmbi2/ _@b[m�`2/, yX3eyN
OO 6@bi�iBbiB+, 3k8XR QM R9 �M/ R38R .6- T@p�Hm2, I kXk2@Re

OO 2p�Hm�iBM; �//BiBQM Q7 UoQB+2%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 yXNe3j9R9
OO MQi �//BM; UoQB+2%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 RXeye3dN2@jN
OO �//BM; UAMbi`mK2Mi%am#D2+iV iQ KQ/2H
OO 2p�Hm�iBM; �//BiBQM Q7 U>�`KQMv%am#D2+iV iQ KQ/2H

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO HQ;@HBF2HB?QQ/ `�iBQ i2bi T@p�Hm2 4 RX9jkeR2@R3
OO �//BM; U>�`KQMv%am#D2+iV iQ KQ/2H

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y JmbB+�Mb Y UR % am#D2+iV Y
OO UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV Y AMbi`mK2Mi,JmbB+�Mb Y
OO >�`KQMv,JmbB+�Mb @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9N3X3 ded8X3 @jdRdX9 d9j9X3 R3jj
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9Xy9y9 @yX8d9j yXyRN8 yX8ddj jXkN8e
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV RX9ke2@y3 yXyyyRRN9
OO am#D2+iXR UAMi2`+2TiV kXdj82@yR yX8kkN3yj
OO AMbi`mK2MiTB�MQ RXjd92Yyy RXRdky8d9 @yXej
OO AMbi`mK2Mibi`BM; kX8yj2Yyy RX83kRy9d @RXyy yXe8
OO am#D2+iXk UAMi2`+2TiV RX93k2Yyy RXkRd99ey
OO >�`KQMvA@o@Ao RXRdd2@yR yXj9jy98k yX9k
OO >�`KQMvA@o@oA NXeRk2@yR yXN3yjN8y @yXkd @yX9R
OO >�`KQMvAo@A@o jXjjk2@yR yX8ddke3N @yX8R @yXdd @yXkR
OO _2bB/m�H kX8yy2Yyy RX83RRdNN
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
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OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` eXdee8e yXjR388 kRXk9k
OO AMbi`mK2MiTB�MQ 8XNRd3N yXj83Nj ReX93d
OO AMbi`mK2Mibi`BM; 9Xjj38j yXjd9kR RRX8N9
OO >�`KQMvA@o@Ao @yXy9RNd yXRd88j @yXkjN
OO >�`KQMvA@o@oA @yXdd3de yXkejyy @kXNeR
OO >�`KQMvAo@A@o @yXjkkdN yXkyRjj @RXeyj
OO oQB+2T�`j`/ yXkyN8k yXy3NdR kXjje
OO oQB+2T�`8i? yXk9eRd yXy3NdR kXd99
OO JmbB+�MbLQM@JmbB+�Mb @yXykNdN yX9RjdN @yXydk
OO AMbi`mK2MiTB�MQ,JmbB+�MbLQM@JmbB+�Mb @yX9NRNd yXjdeRR @RXjy3
OO AMbi`mK2Mibi`BM;,JmbB+�MbLQM@JmbB+�Mb @yXNd8RR yX9dNe8 @kXyjj
OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb yXyj3ke yXkjydd yXRee
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb yXd8dyj yXj9eyd kXR3d
OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb yXRRRe3 yXke933 yX9kk

OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 R9 = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi

OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y UR % am#D2+iV Y UAMbi`mK2Mi %
OO am#D2+iV Y U>�`KQMv % am#D2+iV Y AMbi`mK2Mi,JmbB+�Mb Y >�`KQMv,JmbB+�Mb @
OO R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9N3X3 ded8X3 @jdRdX9 d9j9X3 R3jj
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9Xy9y9 @yX8d9j yXyRN8 yX8ddj jXkN8e
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV yXyyyy yXyyyy
OO am#D2+iXR UAMi2`+2TiV yXkdj8 yX8kjy
OO AMbi`mK2MiTB�MQ RXjdjd RXRdkR @yXej
OO AMbi`mK2Mibi`BM; kX8yjR RX83kR @RXyy yXe8
OO am#D2+iXk UAMi2`+2TiV RX93kk RXkRd9
OO >�`KQMvA@o@Ao yXRRdd yXj9jy yX9k
OO >�`KQMvA@o@oA yXNeRk yXN3y9 @yXkd @yX9R
OO >�`KQMvAo@A@o yXjjjk yX8ddj @yX8R @yXdd @yXkR
OO _2bB/m�H kX8yyR RX83Rk
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,

8N



OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` eXdee8e yXjR388 kRXk9k
OO AMbi`mK2MiTB�MQ 8XNRd3N yXj83Nj ReX93d
OO AMbi`mK2Mibi`BM; 9Xjj38j yXjd9kR RRX8N9
OO >�`KQMvA@o@Ao @yXy9RNd yXRd88j @yXkjN
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OO oQB+2T�`j`/ @yXRRd @yXRRk @yXRRy @yXyyk yXyyy yXyyk
OO oQB+2T�`8i? @yXRRe @yXRRR @yXRyN @yXyyk @yXyyj @yXyyR
OO >A@Ao@o,JL@ @yX3j8 @yX3y8 @yXd3N yXy33 yXjRk yX9j9
OO >A@o@Ao,JL@ @yXdyy @yXed8 @yXeeR @yXjNd yXRNN yXjyN
OO >A@o@oA,JL@ @yX8kj @yX8y9 @yX9Nj @yXy9y @yX9j8 yXjRy
OO >Ao@A@o,JL@ @yXey3 @yX83e @yX8d9 @yXyRe yXke9 @yXRN3
OO o+T`j` o+T`8i >A@Ao@ >A@o@Ao, >A@o@oA,
OO AMbi`mKMiTM
OO AMbi`KMibi`
OO >`KMvA@o@Ao
OO >`KMvA@o@oA
OO >`KMvAo@A@o
OO oQB+2T�`j`/
OO oQB+2T�`8i? yX8yy
OO >A@Ao@o,JL@ yXyyy @yXyyR

e8



OO >A@o@Ao,JL@ yXyyR yXyyy yX3j3
OO >A@o@oA,JL@ yXyyy yXyyR yXeke yX838
OO >Ao@A@o,JL@ @yXyyR yXyyy yXdk3 yXeey yX9ky
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
O r2 MQiB+2 i?�i i?2 >�`KQMv,JmbB+�Mb ?�b i@p�Hm2 Km+? H2bb i?�M kX aQ r2
O +�M /`QT i?2 BMi2`�+iBQM Q7 >�`KQMv,JmbB+�Mb

O h?2 7BM�H KQ/2H r2 ;2i Bb HK2`XRk

HK2`XRk I@ HK2`USQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y UR % am#D2+iV Y
UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV @ R-/�i� 4 /�i�-
_1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
bmKK�`vUHK2`XRkV

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y UR % am#D2+iV Y UAMbi`mK2Mi %
OO am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9N8X9 dejNXk @jdkRXd d99jX9 R3jN
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @jXN3dj @yX8dj9 yXyjRd yX8eRy jXkN9R
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV yXyyyy yXyyyy
OO am#D2+iXR UAMi2`+2TiV yXkNe8 yX8998
OO AMbi`mK2MiTB�MQ RX9jRe RXRNe8 @yXe8
OO AMbi`mK2Mibi`BM; kXdj9k RXe8je @RXyy yXee
OO am#D2+iXk UAMi2`+2TiV RX8RRR RXkkNj
OO >�`KQMvA@o@Ao yXRRje yXjjdy yX9j
OO >�`KQMvA@o@oA RXyNj3 RXy98N @yXjy @yXj3
OO >�`KQMvAo@A@o yXjjR9 yX8d8d @yX8k @yX3R @yXRd
OO _2bB/m�H kX8yRk RX83R8
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` eXd9NR8 yXkRjk8 jRXe9N
OO AMbi`mK2MiTB�MQ 8XeRe3j yXkj3y8 kjX8N8
OO AMbi`mK2Mibi`BM; jXd83ed yXk8R3j R9XNk8
OO >�`KQMvA@o@Ao @yXyRN3R yXRRjek @yXRd9
OO >�`KQMvA@o@oA @yXj9RNR yXRd3ke @RXNR3
OO >�`KQMvAo@A@o @yXk83ke yXRjydR @RXNde

ee



OO oQB+2T�`j`/ yXkyNe9 yXy3Ndj kXjje
OO oQB+2T�`8i? yXk9eRe yXy3Ndj kXd9j
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO AMbi`KMi; AMbi`KMiT AMbi`KMib >A@o@A >A@o@o >Ao@A@ o+T`j`
OO AMbi`mKMiTM yXe88
OO AMbi`KMibi` yX98y yXe3d
OO >`KMvA@o@Ao @yXy3y @yXydR @yXyed
OO >`KMvA@o@oA @yXjje @yXjyR @yXk38 yXRje
OO >`KMvAo@A@o @yX998 @yXjNN @yXjdd yXR83 yXR98
OO oQB+2T�`j`/ @yXkRR @yXR33 @yXRd3 @yXyyR @yXyyR yXyyR
OO oQB+2T�`8i? @yXkRy @yXR33 @yXRd3 @yXyyR @yXyyk @yXyyR yX8yy
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
O AM i?2 7BM�H KQ/2H Q7 HK2`XRk- p�`B�#H2 JmbB+�Mb �M/ �Mv BMi2`�+iBQMb Q7
O JmbB+�Mb rBi? Qi?2` p�`B�#H2b �`2 MQi F2TiX aQ i?Bb K2�Mb B7 r2 /B+?QiQKBx2
O ǫa2H7/2+H�`2Ǭ �i j- KmbB+�Mb �M/ MQMKmbB+�Mb b22Kb /Q MQi �772+i SQTmH�`
O `�iBM;b �i �HHX

O h?Bb `2bmHi Bb p2`v /B772`2`2Mi 7`QK B7 r2 /B+?QiQKBx2
O ǫa2H7/2+H�`2Ǭ �i kc B7 r2 /B+?QiQKBx2 �i k- r2 ?�p2
O AMbi`mK2Mibi`BM;,JmbB+�MbLQM@JmbB+�Mb �M/ >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb
O �`2 bB;MB7B+�Mic

OO p�HB/�i2 HK2`XRk mbBM; bi�M/�`/Bx2/ +QM/BiBQM�H `2bBbm�Hb THQib

`2b I@ `X+QM/UHK2`XRkV OO bi�M/�`/Bx2/ +QM/BiBQM�H `2bB/m�Hb
`Q#mbiXb/ I@ /B77U[m�MiBH2U`2b-+UXyk8-XNd8VVVfUk RXNeV
`2b I@ `2bf`Q#mbiXb/
7Bi I@ v?�iX+QM/UHK2`XRkV

M2r/�i� I@ /�i�X7`�K2Uam#D2+i4/�i�0am#D2+i-`2bRXR4`2b-7BiRXR47BiV

`2bT�`�Kb I@ /�i�X7`�K2Uam#D2+i4mMB[m2U/�i�0am#D2+iV-
BMiR4y-bHQR4y-
BMik4k-bHQk4y-
BMij4@k-bHQj4yV

KHKn7�+2ibUM2r/�i�-]am#D2+i]-t4]7BiRXR]-v4]`2bRXR]-T�`�Kb4`2bT�`�Kb-
Hiv4+UR-k-kV-bBx24+UR-R-RVV

ed
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e amKK�`v

eXR 1t�KBM2 i?2 2z2+ib,

*H�bbB+�H _�iBM;b,
_2+�HH i?�i 7`QK T�`i j- r2 ?�p2 i?2 }M�H KQ/2H HK2`eXk �b
HK2`eXk I@ HK2`U*H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y
sReXKBMmbXRd YSB�MQSH�v Y UR % am#D2+iV Y UAMbi`mK2Mi %
am#D2+iV Y U>�`KQMv % am#D2+iV @ R-/�i� 4 /�i�-_1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ǵ#Q#v[�ǶVV

RV 1t�KBM2 AMbi`mK2Mi
_�M/QK 2z2+ib, :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
am#D2+i AMbi`mK2Mi;mBi�` yXdjN8y yX38NN
AMbi`mK2MiTB�MQ RXkRekd RXRyk3 yXR8
AMbi`mK2Mibi`BM; RXy8dR8 RXyk3k @yXNN @yXyk
am#D2+iXR UAMi2`+2TiV RXy8j99 RXyke9
>�`KQMvA@o@Ao yXy8d8j yXkjNN yX3d
>�`KQMvA@o@oA RX3e3eN RXjedy @yXje yXy8
>�`KQMvAo@A@o yXyeNN3 yXke98 yXRR @yXRk yXRe _2bB/m�H kX9eedN RX8dye
LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
6Bt2/ 2z2+ib, 1biBK�i2 ai/X 1``Q` i p�Hm2 AMbi`mK2Mi;mBi�` jXNd9N9 yXkj9NN ReXNRe AMbi`mK2MiTB�MQ 8X8yjR8
yXk8j3k kRXe3R AMbi`mK2Mibi`BM; dX9jk9d yXk9deR jyXyRd >�`KQMvA@o@Ao yXykNNk yXRy3yN yXkdd >�`KQMvA@
o@oA yX3Ney3 yXkR8dR 9XR89 >�`KQMvAo@A@o yXyNydy yXRyNR9 yX3jR oQB+2T�`j`/ @yXj3Ndk yXy3NRy @9Xjd9
oQB+2T�`8i? @yXjRyR9 yXy3NRR @jX93y sReXKBMmbXRd @yXRRRN8 yXy933e @kXkNR SB�MQSH�v yXNkj9k yXjeeyR kX8kj

kV 1t�KBM2 >�`KQMv,
_�M/QK 2z2+ib, :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
am#D2+iXR >�`KQMvA@Ao@o RXy8j9 RXyke9
>�`KQMvA@o@Ao RX8jeN RXkjNd RXyy
>�`KQMvA@o@oA RXNRy3 RXj3kj yXjN yX98
>�`KQMvAo@A@o RXR388 RXy333 yXNd yXNe yX9k _2bB/m�H kX9ee3 RX8dye
LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
6Bt2/ 2z2+ib, 1biBK�i2 ai/X 1``Q` i p�Hm2 >�`KQMvA@Ao@o jXNd9N9 yXkj9NN ReXNRe >�`KQMvA@o@Ao 9Xyy93e
yXk89y8 R8Xde9 >�`KQMvA@o@oA 9X3dRyR yXkedNR R3XR3k >�`KQMvAo@A@o 9Xye8e9 yXk9yjj ReXNRd

jV 1t�KBM2 oQB+2,
6Bt2/ 2z2+ib, 1biBK�i2 ai/X 1``Q` i p�Hm2 oQB+2+QMi`�`v jXNd9N9 yXkj9NN ReXNRe oQB+2T�`j`/ jX838kk yXkj9N8
R8Xkey oQB+2T�`8i? jXee93y yXkj9NN R8X8Ne
O _2+�HH i?�i 7`QK T�`i j- r2 ?�p2 i?2 7BM�H KQ/2H HK2`eXk �b

O HK2`eXk I@ HK2`U*H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y
O sReXKBMmbXRd YSB�MQSH�v Y UR % am#D2+iV Y UAMbi`mK2Mi %
O am#D2+iV Y U>�`KQMv % am#D2+iV @ R-/�i� 4 /�i�-_1JG 4 6- +QMi`QH 4
O HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

bmKK�`vUHK2`eXkV

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,

eN



OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y sReXKBMmbXRd Y SB�MQSH�v Y
OO UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9d3XN dejjX3 @jdRRX8 d9kkXN R3jd
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9XeNke @yX839k yXyRee yX899N jXe3kk
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV 8XN3j2@y3 yXyyyk99e
OO am#D2+iXR UAMi2`+2TiV dXjN82@yR yX38NNjN8
OO AMbi`mK2MiTB�MQ RXeed2Yyy RXkNRye3N @yX89
OO AMbi`mK2Mibi`BM; jX89N2Yyy RX33j3Rke @RXyy yXey
OO am#D2+iXk UAMi2`+2TiV RXy8j2Yyy RXykejdRR
OO >�`KQMvA@o@Ao 8Xd8j2@yk yXkjN383N yX3d
OO >�`KQMvA@o@oA RX3eN2Yyy RXjedyyRy @yXje yXy8
OO >�`KQMvAo@A@o eXNN32@yk yXke989yj yXRR @yXRk yXRe
OO _2bB/m�H kX9ed2Yyy RX8dyeyjj
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jXNd9N9 yXkj9NN ReXNRe
OO AMbi`mK2MiTB�MQ 8X8yjR8 yXk8j3k kRXe3R
OO AMbi`mK2Mibi`BM; dX9jk9d yXk9deR jyXyRd
OO >�`KQMvA@o@Ao yXykNNk yXRy3yN yXkdd
OO >�`KQMvA@o@oA yX3Ney3 yXkR8dR 9XR89
OO >�`KQMvAo@A@o yXyNydy yXRyNR9 yX3jR
OO oQB+2T�`j`/ @yXj3Ndk yXy3NRy @9Xjd9
OO oQB+2T�`8i? @yXjRyR9 yXy3NRR @jX93y
OO sReXKBMmbXRd @yXRRRN8 yXy933e @kXkNR
OO SB�MQSH�v yXNkj9k yXjeeyR kX8kj
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO AMbi`KMi; AMbi`KMiT AMbi`KMib >A@o@A >A@o@o >Ao@A@ o+T`j`
OO AMbi`mKMiTM yXeed
OO AMbi`KMibi` yXj9d yX83j
OO >`KMvA@o@Ao @yXy9d @yXy9j @yXy99
OO >`KMvA@o@oA @yXkNe @yXkd9 @yXk3R yXk9R
OO >`KMvAo@A@o @yXR3j @yXReN @yXRdj yX9j8 yXkdR
OO oQB+2T�`j`/ @yXRNy @yXRde @yXR3y @yXyyR @yXyyR yXyyR
OO oQB+2T�`8i? @yXRNy @yXRd8 @yXR3y @yXyyR @yXyyk @yXyyR yX8yy
OO sReXKBMbXRd @yXjyN @yXk3e @yXkN9 @yXyyR yXyyy yXyyy yXyyy
OO SB�MQSH�v @yXk83 @yXkj3 @yXk99 yXyyR yXyyy yXyyy yXyyy
OO o+T`8i sReXXR
OO AMbi`mKMiTM
OO AMbi`KMibi`
OO >`KMvA@o@Ao
OO >`KMvA@o@oA

dy



OO >`KMvAo@A@o
OO oQB+2T�`j`/
OO oQB+2T�`8i?
OO sReXKBMbXRd yXyyy
OO SB�MQSH�v yXyyy @yXRkk
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
O 2t�KBM2 i?2 BKT�+i Q7 AMbi`mK2Mic Tmi AMbi`mK2Mi 7B`bi-
O mbBM; @R iQ ;2i `B/ Q7 i?2 #�b2HBM2c

HK2`XA I@ HK2`U*H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y
sReXKBMmbXRd YSB�MQSH�v Y UAMbi`mK2Mi@R %
am#D2+iV Y U>�`KQMv % am#D2+iV @ R-/�i� 4 /�i�-_1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
bmKK�`vUHK2`XAV

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y sReXKBMmbXRd Y SB�MQSH�v Y
OO UAMbi`mK2Mi @ R % am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9deXN dekeXj @jdRRX8 d9kkXN R3j3
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9XeNke @yX839k yXyRee yX899N jXe3kk
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i AMbi`mK2Mi;mBi�` yXdjN8y yX38NN
OO AMbi`mK2MiTB�MQ RXkRekd RXRyk3 yXR8
OO AMbi`mK2Mibi`BM; RXy8dR8 RXyk3k @yXNN @yXyk
OO am#D2+iXR UAMi2`+2TiV RXy8j99 RXyke9
OO >�`KQMvA@o@Ao yXy8d8j yXkjNN yX3d
OO >�`KQMvA@o@oA RX3e3eN RXjedy @yXje yXy8
OO >�`KQMvAo@A@o yXyeNN3 yXke98 yXRR @yXRk yXRe
OO _2bB/m�H kX9eedN RX8dye
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jXNd9N9 yXkj9NN ReXNRe
OO AMbi`mK2MiTB�MQ 8X8yjR8 yXk8j3k kRXe3R
OO AMbi`mK2Mibi`BM; dX9jk9d yXk9deR jyXyRd
OO >�`KQMvA@o@Ao yXykNNk yXRy3yN yXkdd
OO >�`KQMvA@o@oA yX3Ney3 yXkR8dR 9XR89
OO >�`KQMvAo@A@o yXyNydy yXRyNR9 yX3jR
OO oQB+2T�`j`/ @yXj3Ndk yXy3NRy @9Xjd9
OO oQB+2T�`8i? @yXjRyR9 yXy3NRR @jX93y

dR



OO sReXKBMmbXRd @yXRRRN8 yXy933e @kXkNR
OO SB�MQSH�v yXNkj9k yXjeeyR kX8kj
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO AMbi`KMi; AMbi`KMiT AMbi`KMib >A@o@A >A@o@o >Ao@A@ o+T`j`
OO AMbi`mKMiTM yXeed
OO AMbi`KMibi` yXj9d yX83j
OO >`KMvA@o@Ao @yXy9d @yXy9j @yXy99
OO >`KMvA@o@oA @yXkNe @yXkd9 @yXk3R yXk9R
OO >`KMvAo@A@o @yXR3j @yXReN @yXRdj yX9j8 yXkdR
OO oQB+2T�`j`/ @yXRNy @yXRde @yXR3y @yXyyR @yXyyR yXyyR
OO oQB+2T�`8i? @yXRNy @yXRd8 @yXR3y @yXyyR @yXyyk @yXyyR yX8yy
OO sReXKBMbXRd @yXjyN @yXk3e @yXkN9 @yXyyR yXyyy yXyyy yXyyy
OO SB�MQSH�v @yXk83 @yXkj3 @yXk99 yXyyR yXyyy yXyyy yXyyy
OO o+T`8i sReXXR
OO AMbi`mKMiTM
OO AMbi`KMibi`
OO >`KMvA@o@Ao
OO >`KMvA@o@oA
OO >`KMvAo@A@o
OO oQB+2T�`j`/
OO oQB+2T�`8i?
OO sReXKBMbXRd yXyyy
OO SB�MQSH�v yXyyy @yXRkk
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
O 2t�KBM2 i?2 BKT�+i Q7 >�`KQMvc Tmi >�`KQMv 7B`bi-
O mbBM; @R iQ ;2i `B/ Q7 i?2 #�b2HBM2c

HK2`X> I@ HK2`U*H�bbB+�H � >�`KQMv YAMbi`mK2Mi Y oQB+2 Y
sReXKBMmbXRd YSB�MQSH�v Y UAMbi`mK2Mi%

am#D2+iV Y U>�`KQMv@R % am#D2+iV @ R-
/�i� 4 /�i�-_1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
bmKK�`vUHK2`X>V

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � >�`KQMv Y AMbi`mK2Mi Y oQB+2 Y sReXKBMmbXRd Y SB�MQSH�v Y
OO UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv @ R % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9deXN dekeXj @jdRRX8 d9kkXN R3j3
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9XeNke @yX839k yXyRee yX899N jXe3kk
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``

dk



OO am#D2+i UAMi2`+2TiV yXdjN8 yX38NN
OO AMbi`mK2MiTB�MQ RXeeeN RXkNRR @yX89
OO AMbi`mK2Mibi`BM; jX8933 RX33j3 @RXyy yXey
OO am#D2+iXR >�`KQMvA@Ao@o RXy8j9 RXyke9
OO >�`KQMvA@o@Ao RX8jeN RXkjNd RXyy
OO >�`KQMvA@o@oA RXNRy3 RXj3kj yXjN yX98
OO >�`KQMvAo@A@o RXR388 RXy333 yXNd yXNe yX9k
OO _2bB/m�H kX9ee3 RX8dye
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO >�`KQMvA@Ao@o jXNd9N9 yXkj9NN ReXNRe
OO >�`KQMvA@o@Ao 9Xyy93e yXk89y8 R8Xde9
OO >�`KQMvA@o@oA 9X3dRyR yXkedNR R3XR3k
OO >�`KQMvAo@A@o 9Xye8e9 yXk9yjj ReXNRd
OO AMbi`mK2MiTB�MQ RX8k3kR yXkyyyN dXej3
OO AMbi`mK2Mibi`BM; jX98d8j yXkd8Nd RkX8kN
OO oQB+2T�`j`/ @yXj3Ndk yXy3NRy @9Xjd9
OO oQB+2T�`8i? @yXjRyR9 yXy3NRR @jX93y
OO sReXKBMmbXRd @yXRRRN8 yXy933e @kXkNR
OO SB�MQSH�v yXNkj9k yXjeeyR kX8kj
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO >A@Ao@ >A@o@A >A@o@o >Ao@A@ AMbi`KMiT AMbi`KMib o+T`j` o+T`8i
OO >`KMvA@o@Ao yXNy8
OO >`KMvA@o@oA yXejN yXe8e
OO >`KMvAo@A@o yX3N8 yX3Nk yXe8R
OO AMbi`mKMiTM @yXjk3 @yXjyj @yXk3d @yXjkR
OO AMbi`KMibi` @yX89y @yX8yy @yX9d9 @yX8k3 yX8dd
OO oQB+2T�`j`/ @yXRNy @yXRde @yXRed @yXR38 yXyyy yXyyy
OO oQB+2T�`8i? @yXRNy @yXRde @yXRe3 @yXR3e yXyyy yXyyy yX8yy
OO sReXKBMbXRd @yXjyN @yXk3d @yXkdR @yXjyj yXyyy yXyyy yXyyy yXyyy
OO SB�MQSH�v @yXk83 @yXkj3 @yXkke @yXk8k yXyyy yXyyy yXyyy yXyyy
OO sReXXR
OO >`KMvA@o@Ao
OO >`KMvA@o@oA
OO >`KMvAo@A@o
OO AMbi`mKMiTM
OO AMbi`KMibi`
OO oQB+2T�`j`/
OO oQB+2T�`8i?
OO sReXKBMbXRd
OO SB�MQSH�v @yXRkk
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
O 2t�KBM2 i?2 BKT�+i Q7 oQB+2c Tmi oQB+2 7B`bi-
O mbBM; @R iQ ;2i `B/ Q7 i?2 #�b2HBM2c

HK2`Xo I@ HK2`U*H�bbB+�H � oQB+2Y>�`KQMv YAMbi`mK2Mi Y
sReXKBMmbXRd YSB�MQSH�v YUR%am#D2+iV Y UAMbi`mK2Mi%

am#D2+iV Y U>�`KQMv % am#D2+iV @ R-
/�i� 4 /�i�-_1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

dj



OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
bmKK�`vUHK2`XoV

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � oQB+2 Y >�`KQMv Y AMbi`mK2Mi Y sReXKBMmbXRd Y SB�MQSH�v Y
OO UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9d3XN dejjX3 @jdRRX8 d9kkXN R3jd
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9XeNke @yX839k yXyRee yX899N jXe3kk
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV 9XyRN2@yN eXjjN2@y8
OO am#D2+iXR UAMi2`+2TiV dXjN82@yR 3X8NN2@yR
OO AMbi`mK2MiTB�MQ RXeed2Yyy RXkNR2Yyy @yX89
OO AMbi`mK2Mibi`BM; jX89N2Yyy RX3392Yyy @RXyy yXey
OO am#D2+iXk UAMi2`+2TiV RXy8j2Yyy RXyke2Yyy
OO >�`KQMvA@o@Ao 8Xd8j2@yk kXjNN2@yR yX3d
OO >�`KQMvA@o@oA RX3eN2Yyy RXjed2Yyy @yXje yXy8
OO >�`KQMvAo@A@o eXNN32@yk kXe982@yR yXRR @yXRk yXRe
OO _2bB/m�H kX9ed2Yyy RX8dR2Yyy
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO oQB+2+QMi`�`v jXNd9N9 yXkj9NN ReXNRe
OO oQB+2T�`j`/ jX838kk yXkj9N8 R8Xkey
OO oQB+2T�`8i? jXee93y yXkj9NN R8X8Ne
OO >�`KQMvA@o@Ao yXykNNk yXRy3yN yXkdd
OO >�`KQMvA@o@oA yX3Ney3 yXkR8dR 9XR89
OO >�`KQMvAo@A@o yXyNydy yXRyNR9 yX3jR
OO AMbi`mK2MiTB�MQ RX8k3kR yXkyyyN dXej3
OO AMbi`mK2Mibi`BM; jX98d8j yXkd8Nd RkX8kN
OO sReXKBMmbXRd @yXRRRN8 yXy933e @kXkNR
OO SB�MQSH�v yXNkj9k yXjeeyR kX8kj
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO o++Mi` o+T`j` o+T`8i >A@o@A >A@o@o >Ao@A@ AMbi`KMiT AMbi`KMib
OO oQB+2T�`j`/ yXNk3
OO oQB+2T�`8i? yXNk3 yXNk3
OO >`KMvA@o@Ao @yXy9d @yXy9d @yXy9d
OO >`KMvA@o@oA @yXkNe @yXkNe @yXkNe yXk9R
OO >`KMvAo@A@o @yXR3j @yXR3k @yXR3j yX9j8 yXkdR
OO AMbi`mKMiTM @yXjk3 @yXjk3 @yXjk3 yXyyR yXyyy yXyyy
OO AMbi`KMibi` @yX89y @yX89y @yX89y yXyyy yXyyy yXyyy yX8dd
OO sReXKBMbXRd @yXjyN @yXjyN @yXjyN @yXyyR yXyyy yXyyy yXyyy yXyyy
OO SB�MQSH�v @yXk83 @yXk83 @yXk83 yXyyR yXyyy yXyyy yXyyy yXyyy

d9



OO sReXXR
OO oQB+2T�`j`/
OO oQB+2T�`8i?
OO >`KMvA@o@Ao
OO >`KMvA@o@oA
OO >`KMvAo@A@o
OO AMbi`mKMiTM
OO AMbi`KMibi`
OO sReXKBMbXRd
OO SB�MQSH�v @yXRkk
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

SQTmH�` _�iBM;b,
_2+�HH i?�i 7`QK T�`i 9- r2 ?�p2 i?2 }M�H KQ/2H HK2`X9Xj I@ HK2`USQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2
Y UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y
U>�`KQMv % am#D2+iV @ R- /�i� 4 /�i�- _1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ǵ#Q#v[�ǶVV

RV 1t�KBM2 AMbi`mK2Mi
_�M/QK 2z2+ib, :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
am#D2+i AMbi`mK2Mi;mBi�` yXkNe8 yX8998
AMbi`mK2MiTB�MQ yX3de8 yXNjek @yXk8
AMbi`mK2Mibi`BM; RXkjyk RXRyNR @RXyy yXkd
am#D2+iXR UAMi2`+2TiV RX8RRR RXkkNj
>�`KQMvA@o@Ao yXRRje yXjjdy yX9j
>�`KQMvA@o@oA RXyNj3 RXy98N @yXjy @yXj3
>�`KQMvAo@A@o yXjjR9 yX8d8d @yX8k @yX3R @yXRd _2bB/m�H kX8yRk RX83R8
LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
6Bt2/ 2z2+ib, 1biBK�i2 ai/X 1``Q` i p�Hm2 AMbi`mK2Mi;mBi�` eXd9NR8 yXkRjk8 jRXe9N AMbi`mK2MiTB�MQ 8XeRe3j
yXkj3y8 kjX8N8 AMbi`mK2Mibi`BM; jXd83ed yXk8R3j R9XNk8 >�`KQMvA@o@Ao @yXyRN3R yXRRjek @yXRd9 >�`KQMvA@
o@oA @yXj9RNR yXRd3ke @RXNR3 >�`KQMvAo@A@o @yXk83ke yXRjydR @RXNde oQB+2T�`j`/ yXkyNe9 yXy3Ndj kXjje
oQB+2T�`8i? yXk9eRe yXy3Ndj kXd9j

kV 1t�KBM2 >�`KQMv
_�M/QK 2z2+ib, :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
am#D2+iXR >�`KQMvA@Ao@o RX8RRR RXkkNj
>�`KQMvA@o@Ao RXN3ye RX9ydj yXN3
>�`KQMvA@o@oA RX3jkd RXj8j3 yXe3 yXeR
>�`KQMvAo@A@o RXRRyy RXy8je yX33 yXdN yX9e _2bB/m�H kX8yRk RX83R8
LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
6Bt2/ 2z2+ib, 1biBK�i2 ai/X 1``Q` i p�Hm2 >�`KQMvA@Ao@o eXd9NR8 yXkRjk8 jRXe9N >�`KQMvA@o@Ao eXdkNj9
yXkjj8y k3X3RN >�`KQMvA@o@oA eX9ydk9 yXkkd9k k3XRdj >�`KQMvAo@A@o eX9Ny3N yXRN9jj jjX9yk

jV 1t�KBM2 oQB+2,
6Bt2/ 2z2+ib, 1biBK�i2 ai/X 1``Q` i p�Hm2 oQB+2+QMi`�`v eXd9NR8 yXkRjk8 jRXe9N oQB+2T�`j`/ eXN83dN yXkRjkk
jkXeje oQB+2T�`8i? eXNN8jR yXkRjke jkX3yR
O _2+�HH i?�i 7`QK T�`i 8- r2 ?�p2 i?2 7BM�H KQ/2H
O HK2`X9Xj I@ HK2`USQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2
O Y UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y
O U>�`KQMv % am#D2+iV @ R- /�i� 4 /�i�-
O _1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

d8



bmKK�`vUHK2`X9XjV

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y UR % am#D2+iV Y UAMbi`mK2Mi %
OO am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9N8X9 dejNXk @jdkRXd d99jX9 R3jN
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @jXN3dj @yX8dj9 yXyjRd yX8eRy jXkN9R
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV yXyyyy yXyyyy
OO am#D2+iXR UAMi2`+2TiV yXkNe8 yX8998
OO AMbi`mK2MiTB�MQ RX9jRe RXRNe8 @yXe8
OO AMbi`mK2Mibi`BM; kXdj9k RXe8je @RXyy yXee
OO am#D2+iXk UAMi2`+2TiV RX8RRR RXkkNj
OO >�`KQMvA@o@Ao yXRRje yXjjdy yX9j
OO >�`KQMvA@o@oA RXyNj3 RXy98N @yXjy @yXj3
OO >�`KQMvAo@A@o yXjjR9 yX8d8d @yX8k @yX3R @yXRd
OO _2bB/m�H kX8yRk RX83R8
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` eXd9NR8 yXkRjk8 jRXe9N
OO AMbi`mK2MiTB�MQ 8XeRe3j yXkj3y8 kjX8N8
OO AMbi`mK2Mibi`BM; jXd83ed yXk8R3j R9XNk8
OO >�`KQMvA@o@Ao @yXyRN3R yXRRjek @yXRd9
OO >�`KQMvA@o@oA @yXj9RNR yXRd3ke @RXNR3
OO >�`KQMvAo@A@o @yXk83ke yXRjydR @RXNde
OO oQB+2T�`j`/ yXkyNe9 yXy3Ndj kXjje
OO oQB+2T�`8i? yXk9eRe yXy3Ndj kXd9j
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO AMbi`KMi; AMbi`KMiT AMbi`KMib >A@o@A >A@o@o >Ao@A@ o+T`j`
OO AMbi`mKMiTM yXe88
OO AMbi`KMibi` yX98y yXe3d
OO >`KMvA@o@Ao @yXy3y @yXydR @yXyed
OO >`KMvA@o@oA @yXjje @yXjyR @yXk38 yXRje
OO >`KMvAo@A@o @yX998 @yXjNN @yXjdd yXR83 yXR98
OO oQB+2T�`j`/ @yXkRR @yXR33 @yXRd3 @yXyyR @yXyyR yXyyR
OO oQB+2T�`8i? @yXkRy @yXR33 @yXRd3 @yXyyR @yXyyk @yXyyR yX8yy
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

de



O 2t�KBM2 i?2 BKT�+i Q7 AMbi`mK2Mic Tmi AMbi`mK2Mi 7B`bi-
O mbBM; @R iQ ;2i `B/ Q7 i?2 #�b2HBM2c

HK2`XA I@ HK2`USQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y UAMbi`mK2Mi@R %
am#D2+iV Y U>�`KQMv % am#D2+iV @ R-/�i� 4 /�i�-_1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
bmKK�`vUHK2`XAV

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y UAMbi`mK2Mi @ R % am#D2+iV Y
OO U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9NjX9 dejRXd @jdkRXd d99jX9 R39y
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @jXN3dj @yX8dj9 yXyjRd yX8eRy jXkN9R
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i AMbi`mK2Mi;mBi�` yXkNe8 yX8998
OO AMbi`mK2MiTB�MQ yX3de8 yXNjek @yXk8
OO AMbi`mK2Mibi`BM; RXkjyk RXRyNR @RXyy yXkd
OO am#D2+iXR UAMi2`+2TiV RX8RRR RXkkNj
OO >�`KQMvA@o@Ao yXRRje yXjjdy yX9j
OO >�`KQMvA@o@oA RXyNj3 RXy98N @yXjy @yXj3
OO >�`KQMvAo@A@o yXjjR9 yX8d8d @yX8k @yX3R @yXRd
OO _2bB/m�H kX8yRk RX83R8
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` eXd9NR8 yXkRjk8 jRXe9N
OO AMbi`mK2MiTB�MQ 8XeRe3j yXkj3y8 kjX8N8
OO AMbi`mK2Mibi`BM; jXd83ed yXk8R3j R9XNk8
OO >�`KQMvA@o@Ao @yXyRN3R yXRRjek @yXRd9
OO >�`KQMvA@o@oA @yXj9RNR yXRd3ke @RXNR3
OO >�`KQMvAo@A@o @yXk83ke yXRjydR @RXNde
OO oQB+2T�`j`/ yXkyNe9 yXy3Ndj kXjje
OO oQB+2T�`8i? yXk9eRe yXy3Ndj kXd9j
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO AMbi`KMi; AMbi`KMiT AMbi`KMib >A@o@A >A@o@o >Ao@A@ o+T`j`
OO AMbi`mKMiTM yXe88
OO AMbi`KMibi` yX98y yXe3d
OO >`KMvA@o@Ao @yXy3y @yXydR @yXyed
OO >`KMvA@o@oA @yXjje @yXjyR @yXk38 yXRje
OO >`KMvAo@A@o @yX998 @yXjNN @yXjdd yXR83 yXR98

dd



OO oQB+2T�`j`/ @yXkRR @yXR33 @yXRd3 @yXyyR @yXyyR yXyyR
OO oQB+2T�`8i? @yXkRy @yXR33 @yXRd3 @yXyyR @yXyyk @yXyyR yX8yy
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
O 2t�KBM2 i?2 BKT�+i Q7 >�`KQMvc Tmi >�`KQMv 7B`bi-
O mbBM; @R iQ ;2i `B/ Q7 i?2 #�b2HBM2c

HK2`X> I@ HK2`USQTmH�` � >�`KQMv YAMbi`mK2Mi Y oQB+2 Y UAMbi`mK2Mi %
am#D2+iV Y U>�`KQMv@R % am#D2+iV @ R-/�i� 4 /�i�-_1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
bmKK�`vUHK2`X>V

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO SQTmH�` � >�`KQMv Y AMbi`mK2Mi Y oQB+2 Y UAMbi`mK2Mi % am#D2+iV Y
OO U>�`KQMv @ R % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9NjX9 dejRXd @jdkRXd d99jX9 R39y
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @jXN3dj @yX8dj9 yXyjRd yX8eRy jXkN9R
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV yXkNe8 yX8998
OO AMbi`mK2MiTB�MQ RX9jRe RXRNe8 @yXe8
OO AMbi`mK2Mibi`BM; kXdj9k RXe8je @RXyy yXee
OO am#D2+iXR >�`KQMvA@Ao@o RX8RRR RXkkNj
OO >�`KQMvA@o@Ao RXN3ye RX9ydj yXN3
OO >�`KQMvA@o@oA RX3jkd RXj8j3 yXe3 yXeR
OO >�`KQMvAo@A@o RXRRyy RXy8je yX33 yXdN yX9e
OO _2bB/m�H kX8yRk RX83R8
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO >�`KQMvA@Ao@o eXd9NR8 yXkRjk8 jRXe9N
OO >�`KQMvA@o@Ao eXdkNj9 yXkjj8y k3X3RN
OO >�`KQMvA@o@oA eX9ydk9 yXkkd9k k3XRdj
OO >�`KQMvAo@A@o eX9Ny3N yXRN9jj jjX9yk
OO AMbi`mK2MiTB�MQ @RXRjkjk yXR33d9 @8XNNN
OO AMbi`mK2Mibi`BM; @kXNNy93 yXk9eR3 @RkXR9d
OO oQB+2T�`j`/ yXkyNe9 yXy3Ndj kXjje
OO oQB+2T�`8i? yXk9eRe yXy3Ndj kXd9j
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO >A@Ao@ >A@o@A >A@o@o >Ao@A@ AMbi`KMiT AMbi`KMib o+T`j`
OO >`KMvA@o@Ao yX3d9
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OO >`KMvA@o@oA yXed9 yXejk
OO >`KMvAo@A@o yXdN3 yXdj3 yX8je
OO AMbi`mKMiTM @yXjyj @yXkdd @yXk39 @yXjjj
OO AMbi`KMibi` @yX9ye @yXjdR @yXj3R @yX99e yXejy
OO oQB+2T�`j`/ @yXkRR @yXRNj @yXRN3 @yXkjR yXyyy yXyyy
OO oQB+2T�`8i? @yXkRy @yXRNk @yXRNN @yXkjR yXyyy yXyyy yX8yy
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
O 2t�KBM2 i?2 BKT�+i Q7 oQB+2c Tmi oQB+2 7B`bi-
O mbBM; @R iQ ;2i `B/ Q7 i?2 #�b2HBM2c

HK2`Xo I@ HK2`USQTmH�` � oQB+2Y>�`KQMv YAMbi`mK2Mi YUR%am#D2+iV Y UAMbi`mK2Mi%
am#D2+iV Y U>�`KQMv % am#D2+iV @ R-

/�i� 4 /�i�-_1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
bmKK�`vUHK2`XoV

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO SQTmH�` � oQB+2 Y >�`KQMv Y AMbi`mK2Mi Y UR % am#D2+iV Y UAMbi`mK2Mi %
OO am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9N8X9 dejNXk @jdkRXd d99jX9 R3jN
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @jXN3dj @yX8dj9 yXyjRd yX8eRy jXkN9R
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV RXkej2@Rk RXRk92@ye
OO am#D2+iXR UAMi2`+2TiV kXNe82@yR 8X9982@yR
OO AMbi`mK2MiTB�MQ RX9jk2Yyy RXRNe2Yyy @yXe8
OO AMbi`mK2Mibi`BM; kXdj92Yyy RXe892Yyy @RXyy yXee
OO am#D2+iXk UAMi2`+2TiV RX8RR2Yyy RXkkN2Yyy
OO >�`KQMvA@o@Ao RXRje2@yR jXjdy2@yR yX9j
OO >�`KQMvA@o@oA RXyN92Yyy RXy9e2Yyy @yXjy @yXj3
OO >�`KQMvAo@A@o jXjR92@yR 8Xd8d2@yR @yX8k @yX3R @yXRd
OO _2bB/m�H kX8yR2Yyy RX83k2Yyy
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO oQB+2+QMi`�`v eXd9NR8 yXkRjk8 jRXe9N
OO oQB+2T�`j`/ eXN83dN yXkRjkk jkXeje
OO oQB+2T�`8i? eXNN8jR yXkRjke jkX3yR
OO >�`KQMvA@o@Ao @yXyRN3R yXRRjek @yXRd9
OO >�`KQMvA@o@oA @yXj9RNR yXRd3ke @RXNR3
OO >�`KQMvAo@A@o @yXk83ke yXRjydR @RXNde

dN



OO AMbi`mK2MiTB�MQ @RXRjkjk yXR33d9 @8XNNN
OO AMbi`mK2Mibi`BM; @kXNNy93 yXk9eR3 @RkXR9d
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO o++Mi` o+T`j` o+T`8i >A@o@A >A@o@o >Ao@A@ AMbi`KMiT
OO oQB+2T�`j`/ yXNRR
OO oQB+2T�`8i? yXNRR yXNRk
OO >`KMvA@o@Ao @yXy3y @yXy3y @yXy3y
OO >`KMvA@o@oA @yXjje @yXjje @yXjjd yXRje
OO >`KMvAo@A@o @yX998 @yX998 @yX998 yXR83 yXR98
OO AMbi`mKMiTM @yXjyj @yXjyj @yXjyj yXyyR yXyyy yXyyy
OO AMbi`KMibi` @yX9ye @yX9ye @yX9ye yXyyy yXyyy yXyyy yXejy
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`

eXk 1t�KBM2 KmbB+�Mb pb MQM@KmbB+�Mb 7Q` +H�bbB+�H `�iBM;b
AM +QM+HmbBQM- Bi b22Kb i?�i i?2 `2bmHib �`2 MQi b2MbBiBp2 iQ r?2`2 r2 /B+?QiQKBx2 Ur2 /B+?QiQKBx2 ǳa2H7/2+H�`2Ǵ
�i k Q` jVX q2 ;2i i?2 b�K2 KQ/2H BM i?2 �#Qp2 irQ +�b2bX �M/ i?2 BMi2`�+iBQM #2ir22M >�`KQMvA@o@oA �M/
JmbB+�MbLQM@JmbB+�Mb bi�vb bB;MB}+�Mi �M/ Bib +Q@2{+B2Mi bi�vb i?2 b�K2X :2M2`�HHv- B7 i?2 bm#D2+i UHBbi2M2`V
Bb MQM@JmbB+�Mb �M/ i?2 ?�`KQMv Bb A@o@oA- �M �p2`�;2 i?2 *H�bbB+�H `�iBM; rBHH �//BiBQM�HHv /2+`2�b2 yXN9kNdX
O_2/�HH 7`QK T�`i 9- r?2M r2 ;2i B7 r2 /B+?QiQKBx2 ǫa2H7/2+H�`2Ǭ
O �i k-i?2 7BM�H KQ/2H r2 ;2i Bb HK2`3Xk,

O h?mb- i?2 7BM�H KQ/2H r2 ;2i Bb HK2`3Xk,

O HK2`3Xk I@ HK2`U*H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y
O SB�MQSH�v Y UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv %
O am#D2+iV Y >�`KQMv,JmbB+�Mb @ R-/�i� 4 /�i�- _1JG 4 6-
O +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

bmKK�`vUHK2`3XkV

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y SB�MQSH�v Y UR % am#D2+iV Y
OO UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV Y >�`KQMv,JmbB+�Mb @
OO R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d93RXN de8jXj @jdyNXN d9RNXN R3j9
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9Xe8dk @yX8djy yXyRNd yX898e jXe999
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV 9Xe3e2@y3 yXyyykRe8

3y



OO am#D2+iXR UAMi2`+2TiV 3X9Ry2@yR yXNRdye9N
OO AMbi`mK2MiTB�MQ RXee32Yyy RXkNRe8y3 @yX8y
OO AMbi`mK2Mibi`BM; jX88y2Yyy RX339y8yR @yXNN yXey
OO am#D2+iXk UAMi2`+2TiV RXR382Yyy RXy33dyN3
OO >�`KQMvA@o@Ao 8XdyR2@yk yXkj3deRy yXdN
OO >�`KQMvA@o@oA RX8eR2Yyy RXk9NjNNR @yX9R yXyR
OO >�`KQMvAo@A@o eXe9d2@yk yXk8d3k8e yXjy @yXR8 yXye
OO _2bB/m�H kX9ee2Yyy RX8dy8y39
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jXeyyd yXjRej RRXj3j
OO AMbi`mK2MiTB�MQ 8XRkNR yXjjRy R8X9Ne
OO AMbi`mK2Mibi`BM; dXy839 yXjRNN kkXye9
OO >�`KQMvA@o@Ao yXy89N yXRee9 yXjjy
OO >�`KQMvA@o@oA RX898y yXjRyy 9XN39
OO >�`KQMvAo@A@o yXRd9y yXRed8 RXyjN
OO oQB+2T�`j`/ @yXj3N8 yXy3NR @9XjdR
OO oQB+2T�`8i? @yXjRyy yXy3NR @jX9dN
OO SB�MQSH�v yX3933 yXj399 kXky3
OO >�`KQMvA@Ao@o,JmbB+�MbLQM@JmbB+�Mb yXj8y9 yXj93d RXyy8
OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb yXjyee yXjN3R yXddy
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb @yXdd98 yXjN8d @RXN8d
OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb yXkyey yXjd9R yX88R

OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 Rj = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi

OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
O >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb @yXN9kNd yX983jy @kXy83

O A7 r2 ;2i B7 r2 /B+?QiQKBx2 ǫa2H7/2+H�`2Ǭ
O �i j- i?2 7BM�H KQ/2H r2 ;2i Bb HK2`RyXk,

O HK2`RyXk I@ HK2`U*H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y SB�MQSH�v Y
O UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y
O U>�`KQMv % am#D2+iV Y >�`KQMv,JmbB+�Mb @ R-/�i� 4 /�i�-
O _1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

bmKK�`vUHK2`RyXkV

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y SB�MQSH�v Y UR % am#D2+iV Y
OO UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV Y >�`KQMv,JmbB+�Mb @
OO R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
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OO d9dNXe de8RXy @jdy3X3 d9RdXe R3j9
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9Xd99N @yX8dky yXyyd3 yX88ed jXe9y9
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV dX88y2@R9 kXd932@yd
OO am#D2+iXR UAMi2`+2TiV 3Xk382@yR NXRyk2@yR
OO AMbi`mK2MiTB�MQ RXeed2Yyy RXkNR2Yyy @yX8R
OO AMbi`mK2Mibi`BM; jX89N2Yyy RX3392Yyy @yXNN yXey
OO am#D2+iXk UAMi2`+2TiV RXRdd2Yyy RXy382Yyy
OO >�`KQMvA@o@Ao jXe3R2@yk RXNRN2@yR RXyy
OO >�`KQMvA@o@oA RX9kj2Yyy RXRNj2Yyy @yXj3 @yXj3
OO >�`KQMvAo@A@o dX93y2@yk kXdj82@yR yXk3 yXk3 @yXkk
OO _2bB/m�H kX9eN2Yyy RX8dR2Yyy
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jX9edej yXjN3e9 3XeNN
OO AMbi`mK2MiTB�MQ 9XNNeye yX9yNNk RkXR33
OO AMbi`mK2Mibi`BM; eXNk8kj yX9yRNd RdXkk3
OO >�`KQMvA@o@Ao yXRyk3j yXkRj8d yX93k
OO >�`KQMvA@o@oA RXN93Nd yXjNyk8 9XNN9
OO >�`KQMvAo@A@o yX9yeR3 yXkRN39 RX393
OO oQB+2T�`j`/ @yXj3N8N yXy3NR9 @9Xjdy
OO oQB+2T�`8i? @yXjRyk9 yXy3NR8 @jX93y
OO SB�MQSH�v yXdN8Nj yXjNdRk kXyy9
OO >�`KQMvA@Ao@o,JmbB+�MbLQM@JmbB+�Mb yX9ey8j yX9y933 RXRjd
OO >�`KQMvA@o@Ao,JmbB+�MbLQM@JmbB+�Mb yXjej9y yX983dj yXdNk
OO >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb @yXN9kNd yX983jy @kXy83
OO >�`KQMvAo@A@o,JmbB+�MbLQM@JmbB+�Mb yXy9yRR yX9j9j9 yXyNk

OO
OO *Q``2H�iBQM K�i`Bt MQi b?QrM #v /27�mHi- �b T 4 Rj = RkX
OO lb2 T`BMiUt- +Q``2H�iBQM4h_l1V Q`
OO p+QpUtV B7 vQm M22/ Bi

OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
O
O >�`KQMvA@o@oA,JmbB+�MbLQM@JmbB+�Mb @yXN9kNd yX983jy @kXy83

eXj /Bz2`2M+2b BM i?2 i?BM;b i?�i /`Bp2 +H�bbB+�H- pbX TQTmH�`- `�iBM;b
sReXKBMmbXRd �M/ SB�MQSH�v �`2 bB;MB}+�Mi p�`B�#H2 BM i?2 KQ/2H 7Q` *H�bbB+�H `�iBM;c
6Q` +H�bbB+�H `�iBM;,
AMbi`mK2Mibi`BM; dX9jk9d yXk9deR jyXyRd sReXKBMmbXRd @yXRRRN8 yXy933e @kXkNR SB�MQSH�v yXNkj9k yXjeeyR
kX8kj
6Bt2/ 2z2+ib, >�`KQMvA@o@oA 9X3dRyR yXkedNR R3XR3k YY #B;;2bi
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oQB+2+QMi`�`v jXNd9N9 yXkj9NN ReXNRe YY #B;;2bi
6Q` TQTmH�` `�iBM;,

1biBK�i2 ai/X 1``Q` i p�Hm2

AMbi`mK2Mi;mBi�` eXd9NR8 yXkRjk8 jRXe9N
6Bt2/ 2z2+ib, >�`KQMvA@o@oA eX9ydk9 yXkkd9k k3XRdj ĜbK�HH2bi
6Bt2/ 2z2+ib, 1biBK�i2 ai/X 1``Q` i p�Hm2 oQB+2+QMi`�`v eXd9NR8 yXkRjk8 jRXe9N Ĝ bK�HH2bi
O _2+�HH i?�i 7`QK T�`i j- r2 ?�p2 i?2 7BM�H KQ/2H HK2`eXk �b

O HK2`eXk I@ HK2`U*H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y
O sReXKBMmbXRd YSB�MQSH�v Y UR % am#D2+iV Y UAMbi`mK2Mi %
O am#D2+iV Y U>�`KQMv % am#D2+iV @ R-/�i� 4 /�i�-_1JG 4 6- +QMi`QH 4
O HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

bmKK�`vUHK2`eXkV

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO *H�bbB+�H � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y sReXKBMmbXRd Y SB�MQSH�v Y
OO UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9d3XN dejjX3 @jdRRX8 d9kkXN R3jd
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @9XeNke @yX839k yXyRee yX899N jXe3kk
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV 8XN3j2@y3 yXyyyk99e
OO am#D2+iXR UAMi2`+2TiV dXjN82@yR yX38NNjN8
OO AMbi`mK2MiTB�MQ RXeed2Yyy RXkNRye3N @yX89
OO AMbi`mK2Mibi`BM; jX89N2Yyy RX33j3Rke @RXyy yXey
OO am#D2+iXk UAMi2`+2TiV RXy8j2Yyy RXykejdRR
OO >�`KQMvA@o@Ao 8Xd8j2@yk yXkjN383N yX3d
OO >�`KQMvA@o@oA RX3eN2Yyy RXjedyyRy @yXje yXy8
OO >�`KQMvAo@A@o eXNN32@yk yXke989yj yXRR @yXRk yXRe
OO _2bB/m�H kX9ed2Yyy RX8dyeyjj
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` jXNd9N9 yXkj9NN ReXNRe
OO AMbi`mK2MiTB�MQ 8X8yjR8 yXk8j3k kRXe3R
OO AMbi`mK2Mibi`BM; dX9jk9d yXk9deR jyXyRd
OO >�`KQMvA@o@Ao yXykNNk yXRy3yN yXkdd
OO >�`KQMvA@o@oA yX3Ney3 yXkR8dR 9XR89
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OO >�`KQMvAo@A@o yXyNydy yXRyNR9 yX3jR
OO oQB+2T�`j`/ @yXj3Ndk yXy3NRy @9Xjd9
OO oQB+2T�`8i? @yXjRyR9 yXy3NRR @jX93y
OO sReXKBMmbXRd @yXRRRN8 yXy933e @kXkNR
OO SB�MQSH�v yXNkj9k yXjeeyR kX8kj
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO AMbi`KMi; AMbi`KMiT AMbi`KMib >A@o@A >A@o@o >Ao@A@ o+T`j`
OO AMbi`mKMiTM yXeed
OO AMbi`KMibi` yXj9d yX83j
OO >`KMvA@o@Ao @yXy9d @yXy9j @yXy99
OO >`KMvA@o@oA @yXkNe @yXkd9 @yXk3R yXk9R
OO >`KMvAo@A@o @yXR3j @yXReN @yXRdj yX9j8 yXkdR
OO oQB+2T�`j`/ @yXRNy @yXRde @yXR3y @yXyyR @yXyyR yXyyR
OO oQB+2T�`8i? @yXRNy @yXRd8 @yXR3y @yXyyR @yXyyk @yXyyR yX8yy
OO sReXKBMbXRd @yXjyN @yXk3e @yXkN9 @yXyyR yXyyy yXyyy yXyyy
OO SB�MQSH�v @yXk83 @yXkj3 @yXk99 yXyyR yXyyy yXyyy yXyyy
OO o+T`8i sReXXR
OO AMbi`mKMiTM
OO AMbi`KMibi`
OO >`KMvA@o@Ao
OO >`KMvA@o@oA
OO >`KMvAo@A@o
OO oQB+2T�`j`/
OO oQB+2T�`8i?
OO sReXKBMbXRd yXyyy
OO SB�MQSH�v yXyyy @yXRkk
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
O _2+�HH i?�i 7`QK T�`i 8- r2 ?�p2 i?2 7BM�H KQ/2H
O HK2`X9Xj I@ HK2`USQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2
O Y UR % am#D2+iV Y UAMbi`mK2Mi % am#D2+iV Y
O U>�`KQMv % am#D2+iV @ R- /�i� 4 /�i�-
O _1JG 4 6- +QMi`QH 4 HK2`*QMi`QHUQTiBKBx2` 4 ^#Q#v[�^VV

bmKK�`vUHK2`X9XjV

OO GBM2�` KBt2/ KQ/2H 7Bi #v K�tBKmK HBF2HB?QQ/ (^HK2`JQ/^)
OO 6Q`KmH�,
OO SQTmH�` � AMbi`mK2Mi Y >�`KQMv Y oQB+2 Y UR % am#D2+iV Y UAMbi`mK2Mi %
OO am#D2+iV Y U>�`KQMv % am#D2+iV @ R
OO .�i�, /�i�
OO *QMi`QH, HK2`*QMi`QHUQTiBKBx2` 4 ]#Q#v[�]V
OO
OO �A* "A* HQ;GBF /2pB�M+2 /7X`2bB/
OO d9N8X9 dejNXk @jdkRXd d99jX9 R3jN
OO
OO a+�H2/ `2bB/m�Hb,
OO JBM RZ J2/B�M jZ J�t
OO @jXN3dj @yX8dj9 yXyjRd yX8eRy jXkN9R
OO
OO _�M/QK 2772+ib,
OO :`QmTb L�K2 o�`B�M+2 ai/X.2pX *Q``
OO am#D2+i UAMi2`+2TiV yXyyyy yXyyyy
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OO am#D2+iXR UAMi2`+2TiV yXkNe8 yX8998
OO AMbi`mK2MiTB�MQ RX9jRe RXRNe8 @yXe8
OO AMbi`mK2Mibi`BM; kXdj9k RXe8je @RXyy yXee
OO am#D2+iXk UAMi2`+2TiV RX8RRR RXkkNj
OO >�`KQMvA@o@Ao yXRRje yXjjdy yX9j
OO >�`KQMvA@o@oA RXyNj3 RXy98N @yXjy @yXj3
OO >�`KQMvAo@A@o yXjjR9 yX8d8d @yX8k @yX3R @yXRd
OO _2bB/m�H kX8yRk RX83R8
OO LmK#2` Q7 Q#b, R3e8- ;`QmTb, am#D2+i- 8k
OO
OO 6Bt2/ 2772+ib,
OO 1biBK�i2 ai/X 1``Q` i p�Hm2
OO AMbi`mK2Mi;mBi�` eXd9NR8 yXkRjk8 jRXe9N
OO AMbi`mK2MiTB�MQ 8XeRe3j yXkj3y8 kjX8N8
OO AMbi`mK2Mibi`BM; jXd83ed yXk8R3j R9XNk8
OO >�`KQMvA@o@Ao @yXyRN3R yXRRjek @yXRd9
OO >�`KQMvA@o@oA @yXj9RNR yXRd3ke @RXNR3
OO >�`KQMvAo@A@o @yXk83ke yXRjydR @RXNde
OO oQB+2T�`j`/ yXkyNe9 yXy3Ndj kXjje
OO oQB+2T�`8i? yXk9eRe yXy3Ndj kXd9j
OO
OO *Q``2H�iBQM Q7 6Bt2/ 1772+ib,
OO AMbi`KMi; AMbi`KMiT AMbi`KMib >A@o@A >A@o@o >Ao@A@ o+T`j`
OO AMbi`mKMiTM yXe88
OO AMbi`KMibi` yX98y yXe3d
OO >`KMvA@o@Ao @yXy3y @yXydR @yXyed
OO >`KMvA@o@oA @yXjje @yXjyR @yXk38 yXRje
OO >`KMvAo@A@o @yX998 @yXjNN @yXjdd yXR83 yXR98
OO oQB+2T�`j`/ @yXkRR @yXR33 @yXRd3 @yXyyR @yXyyR yXyyR
OO oQB+2T�`8i? @yXkRy @yXR33 @yXRd3 @yXyyR @yXyyk @yXyyR yX8yy
OO +QMp2`;2M+2 +Q/2, y
OO #QmM/�`v UbBM;mH�`V 7Bi, b22 \BbaBM;mH�`
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