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Kiwifruit Vine Decline Syndrome (KVDS) is a major emerging threat to kiwifruit orchards, 

particularly in Italy. First reported in Veneto in 2012, KVDS has since spread to other major 

kiwifruit-producing regions, causing substantial economic losses due to its severe impact on 

plant health, yield reduction, and vine death. Despite extensive research, the exact aetiology 

remains unclear, with a complex interplay of abiotic and biotic factors likely driving disease 

progression. 

This PhD project aimed to investigate the microbial community composition associated with 

KVDS, assess potential pathogenic agents, and explore sustainable disease management 

strategies, including biofumigation. To achieve these objectives, a combination of 

metabarcoding, microbiological isolation, pathogenicity assays, and soil health assessments was 

employed across multiple symptomatic and asymptomatic kiwifruit orchards in the Lazio region 

over three years (2020-2023). 

Survey and Microbial Community Assessment: 

A systematic survey of 20 orchards in the Lazio region was conducted, collecting root and 

rhizosphere soil samples in spring and autumn. Using culture-dependent and culture-

independent approaches, bacterial and fungal/oomycete communities were analysed through 

Illumina amplicon sequencing of the 16S rRNA gene and ITS2 region, respectively. Results 

showed that KVDS-affected orchards exhibited significant shifts in microbiota community 

composition. 

Pathogen Identification and Pathogenicity Test: 

Direct isolations from symptomatic roots identified a recurrent presence of Phytopythium vexans, 

which was consistently associated with diseased plants across multiple years and locations. To 

confirm pathogenicity, greenhouse trials were conducted under controlled conditions, where Pp. 

vexans and other putative pathogens were inoculated onto kiwifruit plants under both standard 

and waterlogging conditions. Inoculated plants displayed increased symptom severity, 
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particularly under excessive irrigation, reinforcing the hypothesis that KVDS is linked to root 

stress. 

Soil Health and Enzymatic Activity in KVDS-Affected Orchards: 

This study demonstrated how KVDS and seasonality influence soil properties, enzymatic 

activities, and microbial diversity in KVDS-affected orchards. Symptomatic areas exhibited 

notable shifts in microbial communities, with decreased diversity and increased abundance of 

opportunistic pathogens. Enzymatic activity patterns, particularly ɓ-glucosidase, suggest 

potential disruptions in plant-soil interactions. To control the effects of KVDS, maintaining 

appropriate irrigation levels and employing soil conservation practices are essential to preserving 

soil structure and microbial stability. The intricate relationship between KVDS, soil health, and 

microbial communities highlighted the necessity of a comprehensive management approach. 

Future research should incorporate long-term monitoring and environmental variables to refine 

disease mitigation strategies and support sustainable kiwifruit production. Rebalancing microbial 

communities remains a priority in mitigating the impact of KVDS on orchard ecosystems. 

Biofumigation as a Potential Management Strategy: 

A preliminary open-field trial was conducted using Biofence FL, a biofumigant derived from 

Brassica carinata. Soil microbial composition was monitored before and after treatment to assess 

its impact on soil health and pathogen suppression. Although no significant changes were 

observed in overall microbial diversity, targeted reductions or increases in oomycetes were 

noted, suggesting that biofumigation may be a promising avenue for KVDS management when 

integrated into broader soil health restoration strategies. 

Fusarium Identification and its Role in KVDS: 

Although Fusarium species were only sporadically isolated from symptomatic kiwifruit roots, this 

study provided an opportunity to further refine and test the FusaHelp platform, an online 

dichotomous key designed for the accurate morphological identification of Fusarium species. 

Available at ƽƽƽЮŉƨƚċőĲũƓЮĦŸů, this tool complements molecular approaches, making fungal 

http://www.fusahelp.com/
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diagnostics more accessible to researchers and practitioners. With over 20,000 accesses, 

FusaHelp has demonstrated a significant impact on the scientific community, supporting the 

identification and management of Fusarium-related diseases across multiple economically 

important crops.  

Conclusions and Implications: 

This research shed light on the multifactorial nature of KVDS, highlighting the role of soil 

microbiota in plant health. The combination of metabarcoding and traditional microbiological 

techniques provided novel insights into the microbial ecology of KVDS-affected orchards. 

Findings underscored the need for integrated disease management approaches that combine 

improved soil health practices and sustainable agronomic strategies. Future research should 

focus on refining biofumigation protocols, exploring treatments for disease suppression, and 

further elucidating the interactions between environmental stressors and microbial community 

shifts in KVDS development. 

By advancing our understanding of KVDS and its microbiota dynamic, this study will contribute 

to the development of more resilient kiwifruit production systems and provide a framework for 

managing emerging plant diseases linked to microbial dysbiosis. 
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1.1. Origin, taxonomy and morphology of Actinidia: 

The kiwifruit has a rich history from continents and cultures, beginning as a native species in 

China before its cultivation spread worldwide. Known for its appreciated flavour and high 

nutritional value, kiwifruit gained global attention in the 20th century. It became a staple in the 

international fruit market and a major crop in countries with suitable growing climates. Its 

adaptability and high vitamin C content have made it a favourite in diets worldwide, with particular 

significance in regions prioritising fresh, nutritious produce. 

Kiwifruit, originally known as the Chinese gooseberry, is native to the Yangtze River region of 

China. As its commercial potential became evident, the fruit was rebranded as ñkiwifruitò in 

honour of New Zealandôs national bird, the kiwi, a name that resonated in international markets 

and helped establish its global identity (Ferguson 1984). Its cultivation began in the early 20th 

century when seeds were introduced to New Zealand by Isabel Fraser (Huang 2016), leading to 

the development of the 'Hayward' cultivar around 1924. This cultivar's superior size, taste, and 

storage qualities contributed to its global commercialisation. By the mid-20th century, kiwifruit 

cultivation had expanded to Italy, Chile, and the United States, establishing it as a significant 

crop in the global fruit industry. 

The Actinidia genus contains more than 50 species. The taxonomy of this genus walked through 

several nomenclature changes (Ferguson 2013). The most important species in commercial 

production are Actinidia deliciosa and A. chinensis. In many references, these species were 

considered varieties of the same species (Ferguson 2013, Nazir et al. 2024). There are a lot of 

species of secondary importance, potentially useful for breeding and rootstock selection such as 

A. arguta and A. kolomikta. 

Actinidia deliciosa is the most widely cultivated species, originating from southeastern China. 

Known for its large, oval fruit with a fuzzy exterior and bright green flesh, it has a tangy flavour 

and exceptional nutritional properties, particularly high in vitamin C. The óHaywardô cultivar is the 

most popular and commercially significant, with the fruitôs high acidity balanced by a moderate 
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sweetness. This cultivar is durable for long cold storage, making it ideal for global trade 

(Ferguson 2013, Leontowicz et al. 2016, Pinto 2018). 

Actinidia chinensis, another primary cultivated species, is highly valued for its bright yellow flesh 

and sweeter, less acidic taste than A. deliciosa. This variety, notably the óHort16Aô (ZespriÈ Gold), 

is especially popular in Asian markets. Originally from central China, A. chinensis produces fruits 

with a thin, smooth skin, making them more appealing for fresh consumption. This species has 

also contributed significantly to the development of yellow-fleshed kiwifruit cultivars through 

selective breeding (Ferguson 2013, Pinto 2018). 

Commonly referred to as hardy kiwi, mini kiwi or kiwi berry, Actinidia arguta is unique due to its 

smooth, hairless skin and small berry-like size, which allows it to be consumed whole. Native to 

parts of China, it is primarily cultivated on a smaller scale in regions with colder climates. Actinidia 

arguta is known for its high antioxidant content, elevated levels of vitamin C, and edible skin, 

which contains beneficial polyphenols. This species has a short shelf life, which limits its 

commercial appeal compared to other kiwifruit types (Ferguson 2013, Pinto 2018). 

Several lesser-known Actinidia species hold potential for little markets or breeding purposes: 

Actinidia kolomikta: known as Arctic kiwi, it can survive in colder regions and is sometimes 

cultivated for its ornamental qualities due to its vibrant, variegated leaves. This species has 

introduced red-fleshed traits into breeding programs (Nazir et al. 2024). 

Actinidia eriantha: less commercially developed, this species has been identified for its high 

vitamin C content and bioactive compounds, useful in breeding programs aiming to enhance 

health benefits in cultivated kiwifruits (Leontowicz et al. 2016). 

Actinidia polygama and Actinidia melanandra: These species provide genetic diversity, especially 

regarding stress resistance and unique fruit characteristics like flavour and shape, which are 

valuable for breeding resilient cultivars (Nazir et al. 2024). 

Advancements in genomics and biotechnology have opened new avenues for kiwifruit breeding 

(Nazir et al. 2024). The sequencing of the kiwifruit genome has provided insights into genes 
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responsible for traits such as flavour, colour, and disease resistance. Techniques like marker-

assisted selection and genomic selection are being employed to develop new cultivars with 

improved qualities. Additionally, understanding the genetic diversity within Actinidia species 

facilitates the incorporation of desirable traits from wild relatives into commercial varieties. These 

developments are expected to enhance the efficiency of breeding programs and produce 

superior kiwifruit cultivars.  

In general, Actinidia is a vigorous, woody, twining vine or climbing shrub reaching up to 9 meters 

long. The leaves are alternate, long-petioled, deciduous, and oval to nearly circular, with young 

leaves exhibiting red hairs and mature leaves being dark green and hairless on the upper 

surface. The plant is dioecious, bearing either male or female flowers, which are fragrant, white 

to buff-yellow, and about 2.5ï5 cm in diameter. The oblong fruits are up to 6.25 cm long, with 

russet-brown skin densely covered with short, stiff, brown hairs. The flesh is bright green, and 

juicy, and contains numerous tiny, black seeds (Huang 2016).  

1.2. Kiwifruit production: 

With an estimated value of 3 billion dollars worldwide, kiwifruit production has a relevant 

economic impact on the primary industry of the main producers. Italy is the third global producer, 

with a production of 523,120 tonnes harvested from 24,850 productive hectares (FAOSTAT 

2024). Half of the Italian production is concentrated in the Latium region, with a surface of 8,888 

ha and 250,252 tons of fruit harvested in 2023 (ISTAT 2024). Kiwifruit's influence extends beyond 

economics; its cultivation has fostered a sense of agricultural identity and pride, especially in 

Italy, where generations of farmers have developed specialised expertise in growing this high-

demand crop (Testolin and Ferguson 2009). The fruit's year-round marketability enhances its 

social significance, as it is featured in dietary and culinary practices and promoted by health 

experts for its unique profile of antioxidants, fibre, and vitamins. The review by Richardson et al. 

(2018) discusses the nutritional benefits of kiwifruit, highlighting its high vitamin C content, fibre, 

and other bioactive compounds. In fact, the fruit positively impacts digestive health, immune 
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function, and metabolic markers, with particular emphasis on studies showing improvements in 

gastrointestinal comfort, cardiovascular health, and glucose management. 

1.3. The Plant: Physiological Vulnerabilities and Kiwifruit Vine Decline Syndrome (KVDS): 

The agricultural and economic success faces new challenges with the advent of Kiwifruit Vine 

Decline Syndrome (KVDS), a disease almost exclusively reported in Italy. KVDS has emerged 

as a critical threat, severely impacting kiwifruit orchards and negatively impacting the 

stakeholders of this industry. Identified initially in the Veneto region in 2012 (Tacconi et al. 2015), 

KVDS has since spread to other major kiwifruit-producing areas, including Latium, where it has 

resulted in reduced yields and, in severe cases, complete vine death. As for many other fresh 

fruits and vegetables, the kiwifruit crop is exposed to diverse pests and diseases that can 

potentially pose risks to the sustainability of the production. Due to its root anatomy and 

development (Lemon and Considine 1993), kiwifruit is particularly susceptible to high 

temperature (Bardi et al. 2020) and anaerobic conditions, in particular, waterlogging (D'Ippolito 

et al. 2022, Smith et al. 1990). Early reports of damages caused by oomycetes proliferating in 

excess water conditions have been documented (Baudry et al. 1991, Conn et al. 1991, Latorre 

et al. 1991, Lee et al. 2001). 

Plant health hinges on the intricate balance of physiological processes that maintain 

homeostasis. Plants, however, are particularly vulnerable to stress-induced disruptions, both 

biotic and abiotic, which can compromise their ability to regulate associated microbial 

communities (Arnault et al. 2023). Dysbiosis, an imbalance in microbial communities, is a key 

factor in plant disease susceptibility as it destabilizes the assembly and functionality of beneficial 

microbiota. For example, monoculture practices and nutrient imbalances exacerbate microbial 

dysbiosis in crops like flue-cured tobacco, where reduced microbial diversity correlates with 

declining soil health and crop yields (Rao et al. 2021). These vulnerabilities underscore the need 

to focus on plant-microbiota stability as a base of plant resilience. 
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1.4. The Pathogens and the Microbiota: Interactions and Dysbiosis 

The interplay between pathogens and the microbiota has emerged as a critical factor in plant 

health. The concept of the Anna Karenina Principle (AKP) provides a framework to understand 

this dynamic: healthy plant-associated microbiota exhibits deterministic assembly processes and 

stable structures, whereas stressed microbiota is characterised by increased variability and 

stochasticity (Ma 2020). In grapevines experiencing decline, dysbiosis manifests as decreased 

microbial diversity and enrichment of potential pathogens, with disruptions of metabolic functions 

further contributing to disease (Darriaut et al. 2024). Similarly, in tomato plants, rhizosphere 

dysbiosis, caused by external stressors such as antibiotics, weakens systemic resistance, 

making plants more susceptible to foliar diseases (Ketehouli et al., 2024). These studies highlight 

the role of microbial community stability in mitigating the effects of pathogens and enhancing 

plant health. Recently, dysbiosis has been hypothesised for kiwifruit by Guaschino et al. (2024). 

In Italy, kiwifruit cultivation experienced sporadic disease outbreaks, such as wood decay caused 

by fungi like Phomitiporia spp., Phaeoacremonium spp., and Cadophora sp. (Di Marco et al. 

2004, Riccioni et al. 2007). However, it was severely impacted by the attack of Pseudomonas 

syringae pv. actinidiae, similar to what occurred in many other kiwifruit-growing regions worldwide 

The KVDS primarily affects the root systems, leading to root browning, rot, and, ultimately, the 

collapse of the entire plant. This decline syndrome is thought to arise from complex interactions 

among abiotic factors, such as waterlogging and soil temperature, and biotic stressors, including 

oomycetes, fungi, and bacteria. The symptomatology of KVDS is primarily manifested in the root 

system, with affected plants showing widespread root browning and large rotten portions with 

the presence of the typical rat tails. The lack of absorbent roots leads to the impairing of root 

functions, which can then move to the epigeal part of the plant, resulting in centripetal drying of 

the leaves, leaf drop, fruit fall, and ultimately, the death of the plant (Donati et al. 2020). To define 

this decline, the terminology ñSyndromeò has been adopted. Bettenfeld et al. (2020), introduced 

for woody plants the term ñholobiontò by Gordon et al. (2013), as the complex host-microbe-

environment interactions, among which water stress, root asphyxia, soil impoverishment, and 
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high soil temperatures seem to be crucial for the disease development (Donati et al. 2020, Savian 

et al. 2020). Several oomycetes (e.g., Phytophthora spp., Pythium spp., Phytopythium spp.), 

fungi (e.g., Cylindrocarpon spp., Fusarium spp., Pyrenochaeta spp.) and bacteria (Clostridium 

spp., Erwinia spp.), or their produced secondary metabolites, have been often reisolated from 

KVDS affected roots, but their role as the main cause of the disease has not yet clearly been 

demonstrated (Bardi 2020, Spigaglia et al. 2020). Kochôs postulates have often been satisfied 

only by applying waterlogging conditions (Prencipe et al. 2020, Reid et al. 1991, Tacconi et al. 

2015). 

The PhD project aimed to shed light on the aetiological agents of KVDS in the Lazio region, 

investigating microbial composition and pathogenicity, soil health, microbial activity, and the 

influence of seasonal variations on disease severity and progression. The importance of kiwifruit 

to global and Italian agriculture underscores the urgency of understanding and managing KVDS.  

1.5. Assessment of Kiwifruit Vine Decline Syndrome (KVDS) in Lazio region: 

Given the concerns outlined, managing KVDS in Italy has proven challenging due to limited 

effective control measures. Within this complex scenario, the study aimed to evaluate the fungal 

and oomycete species associated with Kiwifruit Vine Decline Syndrome (KVDS) in the Lazio 

region of Italy and to explore the microbial communities linked to symptomatic and asymptomatic 

kiwifruit plants and their soil rhizosphere in two seasons, spring and autumn. We hypothesized 

that: i) the pathogens isolated in our study are comparable to those reported in other regions of 

Italy for KVDS-affected, and ii) the pathogenicity of the fungi and oomycetes varies on kiwifruit 

plants under different irrigation conditions. 

1.6. The Environment: A Driver of Microbial Dynamics: 

Environmental factors play a pivotal role in shaping plant-microbe interactions and influencing 

disease outcomes. Stress conditions, such as those caused by abiotic factors, often act as 

triggers for microbial dysbiosis. In continuous cropping systems, environmental stress 

exacerbates microbial community imbalance, leading to decreased plant productivity and soil 
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health (Rao et al. 2021). The work ñKiwifruit Vine Decline Syndrome (KVDS) alters soil enzyme 

activity and microbial communityò (Bergamaschi et al. 2024) explored how environmental 

conditions impacted the microbial dynamics in kiwifruit orchards affected by KVDS. This study 

revealed shifts in microbial community structure. 

Crops and soil microbial communities are closely interconnected (Barquero et al. 2024, Garc²a-

D²az et al. 2024), a relationship that significantly impacts soil health. Crops influence the 

composition, diversity, and function of soil microbial communities, which include bacteria, fungi, 

archaea, and other microorganisms that play essential roles in soil functions. These roles include 

providing plant nutrients, forming soil aggregates, decomposing organic matter, suppressing 

diseases, and mitigating climate change (Dai et al. 2023, Ma et al. 2021, Madigan et al. 2018, 

Philippot et al. 2023). Variations in microbial community diversity and abundance can impact 

nutrient cycling and soil organic matter dynamics (Vera et al. 2019). In kiwifruit orchards, 

intensive management has accelerated the loss of carbon and nitrogen (Lago et al. 2019) and 

altered soil nutrients, enzyme activities, and bacterial community diversity, ultimately reducing 

soil nutrient levels, enzyme activities, and bacterial diversity, as well as affecting community 

structure and soil ecological stability (Li et al. 2022). In this work, we used multiple indicators to 

monitor soil biological health. Microbial community activity was assessed through soil respiration 

and extracellular enzyme activities linked to carbon (C), nitrogen (N), and phosphorus (P) cycling 

(Burns et al. 2013), while microbial biomass was measured via phospholipid fatty acid (PLFA) 

analysis (Frosteg¬rd et al. 1993). Bacterial and fungal community diversity and composition were 

examined by sequencing the 16S rRNA gene and internal transcribed spacer (ITS) regions, 

respectively. This study aimed to assess the effects of KVDS on soil health indicators and 

microbial communities by comparing symptomatic and asymptomatic kiwifruit plants and their 

associated microbiota. Given the strong plant-soil microbial interactions in the rhizosphere 

(Barquero et al. 2024, Garc²a-D²az et al. 2024), and the significant root system disruption caused 

by KVDS, we hypothesize that KVDS may influence the enzymatic activity of rhizosphere soil, 

leading to seasonal changes in microbial community composition, diversity, biomass, and activity, 

driven by environmental conditions and disease progression. 
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1.7. Biofumigation preliminary open field trial in KVDS-affected orchards: 

Biofumigants, Biofence FL, offer a sustainable alternative to chemical fumigants, playing a key 

role in integrated pest management by improving soil quality, reducing environmental impacts, 

and promoting resilient agriculture (Akhtar and Malik 2000, Mian et al. 2023, Pacifico et al. 2021). 

Biofence FL, derived from Brassica carinata (Kelderer et al. 2016), utilizes glucosinolates, upon 

tissue breakdown and the interaction with an endogenous myrosinase and water, release 

pathogen-suppressing gases, among which several isothiocyanates (Poveda et al. 2020). 

Biofence FL is typically incorporated into the soil by fertigation, minimizing disturbance to 

beneficial soil organisms. To enhance efficacy, it requires post-application tilling or sealing to 

maintain volatile compounds into the soil. Biofence FL can be used alone or with organic 

amendments, supporting plant growth and soil biodiversity while managing pathogens 

sustainably (Michel 2014). The aim of the trial was to evaluate the soil microbial community 

composition and diversity, assessed through 16S and ITS2 Illumina amplicon sequencing before 

and after biofumigation treatment of two kiwifruit orchards. 

1.8. FusaHelp: a website program for the morphological identification of Fusarium species: 

Even though Fusarium has been isolated only sporadically, this work represented an opportunity 

to develop the model and test the online dichotomic key of FusaHelp. This application, available 

at www.fusahelp.com, enables accurate, morphology-based identification of Fusarium species, 

complementing molecular techniques and making diagnostic processes more accessible. With 

over 20,000 accesses, FusaHelp has a notable impact on the scientific community. Such tools 

are useful in managing Fusarium-related diseases, which affect a range of economically vital 

crops other than kiwifruit. Fusarium, long recognized as a significant plant pathogenic genus, 

was isolated from symptomatic kiwifruit roots. However, in KVDS, it appears to play a minor role, 

as it was only sporadically isolated during our survey in the Latium region and has been poorly 

reported in similar studies in Italy (Bergamaschi et al. 2022, Donati et al. 2020). 

Summarizing, this PhD project aims to highlight the multifaceted nature of KVDS and provide a 

basis for developing sustainable disease management practices. By investigating the 



Chapter 1 

 

ΝΤ 
 

interactions between kiwifruit, soil health, and microbial communities, and by advancing 

diagnostic capabilities, this research aims to safeguard kiwifruit cultivation against emerging 

threats. The work also emphasizes the need for an integrated approach to the plant-microbe-soil 

relationship, with broader implications for agricultural resilience, food security, and rural 

economies. 
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ыìċŰŊЮĲƣЮċũдШΞΜΝΡьЮШÂċƚƣШĦċƚĲƚШƽĲƖĲШċũƚŸШŰŸƣĲĬШŔŰШ[ƖċŰĦĲШы7ċƨĬƖǃЮĲƣЮċũдШΝΦΦΝьЯШ9őŔũĲШыxċƣŸƖƖĲЮĲƣЮċũдШΝΦΦΝьЯШ
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ΞΣ 
 

uŸƖĲċШыxĲĲЮĲƣЮċũдШΞΜΜΝьЯШċŰĬШ ĲƽШüĲċũċŰĬШыÅĲŔĬЮĲƣЮċũдШΝΦΦΝьЯШĤƨƣШƣőĲŔƖШŔůƓċĦƣШŸŰШťŔƽŔŉƖƨŔƣШƓƖŸĬƨĦƣŔŸŰШƽċƚШ

ůƨĦőШũŸƽĲƖШƣőċŰШŔŰШfƣċũǃШŸƻĲƖШƣőĲШũċƚƣШĬĲĦċĬĲЮ 

ÑŸШĬċƣĲЯШƣőĲШƖĲƓŸƖƣĲĬШĤŔŸƣŔĦШŉċĦƣŸƖƚЯШŔŰĦũƨĬŔŰŊШŸŸůǃĦĲƣĲƚШыĲЮŊЮЯШÂőǃƣŸƓőƣőŸƖċШƚƓƓЮЯШÂǃƣőŔƨůШƚƓƓЮЯШ

ÂőǃƣŸƓǃƣőŔƨůШƚƓƓЮьЯШŉƨŰŊŔШыĲЮŊЮЯШ9ǃũŔŰĬƖŸĦċƖƓŸŰШƚƓƓЮЯШ[ƨƚċƖŔƨůШƚƓƓЮЯШÂǃƖĲŰŸĦőċĲƣċШƚƓƓЮьЯШċŰĬШĤċĦƣĲƖŔċШ

ы9ũŸƚƣƖŔĬŔƨůШƚƓƓЮЯШEƖƽŔŰŔċШƚƓƓЮьЯШőċƻĲШĤĲĲŰШċƚƚŸĦŔċƣĲĬШƽŔƣőШŸƖШŔƚŸũċƣĲĬШŉƖŸůШué?ÉрċǭĲĦƣĲĬШƖŸŸƣƚЯШ

ċũƣőŸƨŊőШƣőĲŔƖШƖŸũĲƚШċƚШƓƖŔůċƖǃШĦċƨƚĲƚШŸŉШƣőĲШĬŔƚĲċƚĲШƖĲůċŔŰШƨŰĦũĲċƖШы7ċƖĬŔШΞΜΞΜЯШÉƓŔŊċŊũŔċЮĲƣЮċũдШΞΜΞΜьЮШ

uŸĦőќƚШƓŸƚƣƨũċƣĲƚШőċƻĲШĤĲĲŰШůĲƣШŸŰũǃШƨŰĬĲƖШƽċƣĲƖũŸŊŊĲĬШĦŸŰĬŔƣŔŸŰƚШыÂƖĲŰĦŔƓĲЮĲƣЮċũдШΞΜΞΜЯШÅĲŔĬЮĲƣЮċũдШ

ΝΦΦΝЯШÑċĦĦŸŰŔЮĲƣЮċũдШΞΜΝΡьЮ 

ĬĬŔƣŔŸŰċũũǃЯШƣŸШƣőĲШĤŔŸƣŔĦШŉċĦƣŸƖƚЯШƣőĲШƓŸƣĲŰƣŔċũШƖŸũĲШŸŉШĬǃƚĤŔŸƚŔƚЯШĬĲǯŰĲĬШċƚШċШѢƣĲůƓŸƖċƖǃШũŸƚƚШŸŉШőŸƚƣШ

ĦċƓċĦŔƣǃШƣŸШƖĲŊƨũċƣĲШŔƣƚШůŔĦƖŸĤŔŸƣċЯШƖĲƚƨũƣŔŰŊШŔŰШƖĲĬƨĦĲĬШőŸƚƣШǯƣŰĲƚƚѢШы ƖŰċƨũƣЮĲƣЮċũдШΞΜΞΟьЯШőċƚШĤĲĲŰШ

ƓƖŸƓŸƚĲĬШŔŰШƣőĲШĦŸŰƣĲǂƣШŸŉШué?ÉШы]ƨċƚĦőŔŰŸЮĲƣЮċũдШΞΜΞΠьЮШ]ŸƖĬŸŰЮĲƣЮċũдШыΞΜΝΟьШĬĲƚĦƖŔĤĲШĦŸůƓũĲǂШőŸƚƣр

ůŔĦƖŸĤĲрĲŰƻŔƖŸŰůĲŰƣШŔŰƣĲƖċĦƣŔŸŰƚЯШƽőŔĦőШƓċƖƣŔĦƨũċƖũǃШǯƣƚШŔŰШƽŔƣőШué?ÉШƽőĲƖĲШċĤŔŸƣŔĦШŉċĦƣŸƖƚЯШƚƨĦőШċƚШ

ƽċƣĲƖШƚƣƖĲƚƚЯШƖŸŸƣШċƚƓőǃǂŔċЯШƚŸŔũШĬĲŊƖċĬċƣŔŸŰЯШċŰĬШőŔŊőШƚŸŔũШƣĲůƓĲƖċƣƨƖĲƚЯШċƓƓĲċƖШĦƖŔƣŔĦċũШƣŸШĬŔƚĲċƚĲШ

ĬĲƻĲũŸƓůĲŰƣЮШ 

ÑőĲШƖĲĦĲŰƣШǯŰĬŔŰŊƚШŉƖŸůШ~ŸƚĦċЮĲƣЮċũдШыΞΜΞΠьШŔŰĬŔĦċƣĲШƣőċƣШÂőǃƣŸƓǃƣőŔƨůШƻĲǂċŰƚШőċƻĲШĤĲĲŰШŔĬĲŰƣŔǯĲĬШċƚШ

ƣőĲШƓƖŔůċƖǃШĦċŰĬŔĬċƣĲШƖĲƚƓŸŰƚŔĤũĲШŉŸƖШuŔƽŔŉƖƨŔƣШéŔŰĲШ?ĲĦũŔŰĲШÉǃŰĬƖŸůĲШыué?ÉьЮШÑőŔƚШĦŸŰĦũƨƚŔŸŰШŔƚШĤċƚĲĬШ

ŸŰШċШĦŸŰƚŔƚƣĲŰƣШċƚƚŸĦŔċƣŔŸŰШŸŉШƣőŔƚШŸŸůǃĦĲƣĲШƽŔƣőШƚǃůƓƣŸůċƣŔĦШƓũċŰƣƚЯШċƚШƽĲũũШċƚШƣőĲШůċƣĦőŔŰŊШŸŉШŔƣƚШ

ŰƨĦũĲŸƣŔĬĲШƚĲƕƨĲŰĦĲƚШŉƖŸůШŔƚŸũċƣĲƚШŸĤƣċŔŰĲĬШƣőƖŸƨŊőШƣċƖŊĲƣĲĬШŔƚŸũċƣŔŸŰШƽŔƣőШĤċŔƣŔŰŊШůĲƣőŸĬƚШƽŔƣőШ

ƖĲŉĲƖĲŰĦĲШŔƚŸũċƣĲƚШŸŉШƣőĲШƚƓĲĦŔĲƚШƓƖĲƚĲŰƣШŔŰШ]ĲŰĤċŰťЮШcŸƽĲƻĲƖЯШƣőĲШƚƣƨĬǃШƨŰĬĲƖũŔŰĲƚШƣőĲШŔůƓŸƖƣċŰĦĲШŸŉШ

ŉƨƖƣőĲƖШƖĲƚĲċƖĦőШƣŸШĤĲƣƣĲƖШƨŰĬĲƖƚƣċŰĬШƣőĲШƚǃŰĬƖŸůĲШċŰĬШŔĬĲŰƣŔŉǃШĲǭĲĦƣŔƻĲШƚŸũƨƣŔŸŰƚЮ 

ÑőĲШ ŔƚŸũċƣŔŸŰШ ŸŉШ ŉƨŰŊċũШ ċŰĬШ ŸŸůǃĦĲƣĲШ ƚƓĲĦŔĲƚШ ŉƖŸůШ ƚǃůƓƣŸůċƣŔĦШ ťŔƽŔŉƖƨŔƣШ ƖŸŸƣƚШ ŔƚШ ĦƖƨĦŔċũШ ŉŸƖШ

ƨŰĬĲƖƚƣċŰĬŔŰŊШƣőĲШĦŸůƓũĲǂШċĲƣŔŸũŸŊǃШŸŉШué?ÉЮШìőŔũĲШÂƓЮШƻĲǂċŰƚШŔƚШĦŸŰƚŔƚƣĲŰƣũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШƣőĲШ

ĬŔƚĲċƚĲЯШŸƣőĲƖШŸŸůǃĦĲƣĲƚЯШũŔťĲШÂőǃƣŸƓőƣőŸƖċШƚƓƓЮШċŰĬШÂǃƣőŔƨůШƚƓƓЮЯШőċƻĲШċũƚŸШĤĲĲŰШŔĬĲŰƣŔǯĲĬЮШÑőĲƚĲШ

ƓċƣőŸŊĲŰƚШũŔťĲũǃШĦŸŰƣƖŔĤƨƣĲШƣŸШƣőĲШƚĲƻĲƖĲШƖŸŸƣШĬċůċŊĲШŸĤƚĲƖƻĲĬЯШŔŰĦũƨĬŔŰŊШĤƖŸƽŰŔŰŊЯШƖŸƣЯШċŰĬШƣőĲШ

ĦőċƖċĦƣĲƖŔƚƣŔĦШѢƖċƣШƣċŔũѢШƚǃůƓƣŸůƚЮШÂċƣőŸŊĲŰŔĦŔƣǃШƣĲƚƣƚШċƖĲШĦƖƨĦŔċũШŉŸƖШĦŸŰǯƖůŔŰŊШƣőĲШƖŸũĲШŸŉШƓŸƣĲŰƣŔċũШ
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ΞΤ 
 

ƓċƣőŸŊĲŰƚШŔŰШué?ÉЯШċƚШƣőĲǃШĲƚƣċĤũŔƚőШċШĬŔƖĲĦƣШĦċƨƚċũШƖĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƣőĲШŔƚŸũċƣĲĬШůŔĦƖŸŸƖŊċŰŔƚůƚШ

ċŰĬШƣőĲШŸĤƚĲƖƻĲĬШƚǃůƓƣŸůƚШŔŰШťŔƽŔŉƖƨŔƣШƓũċŰƣƚЮ 

§ƨƖШƚƣƨĬǃШċŔůƚШƣŸШċƚƚĲƚƚШƣőĲШŉƨŰŊċũШċŰĬШŸŸůǃĦĲƣĲШƚƓĲĦŔĲƚШŔŰƻŸũƻĲĬШŔŰШuŔƽŔŉƖƨŔƣШéŔŰĲШ?ĲĦũŔŰĲШÉǃŰĬƖŸůĲШ

ыué?ÉьШŔŰШƣőĲШxċǍŔŸШƖĲŊŔŸŰШŸŉШfƣċũǃШċŰĬШƣŸШŔŰƻĲƚƣŔŊċƣĲШƣőĲШċƚƚŸĦŔċƣĲĬШůŔĦƖŸĤŔċũШĦŸůůƨŰŔƣŔĲƚШĤǃШĦŸůƓċƖŔŰŊШ

ƚǃůƓƣŸůċƣŔĦШċŰĬШċƚǃůƓƣŸůċƣŔĦШťŔƽŔŉƖƨŔƣШƓũċŰƣƚШċŰĬШƣőĲŔƖШƖőŔǍŸƚƓőĲƖĲШƚŸŔũЮШìĲШċũƚŸШĲƻċũƨċƣĲĬШƣőĲШ

ƓċƣőŸŊĲŰŔĦŔƣǃШŸŉШƚĲũĲĦƣĲĬШŔƚŸũċƣĲƚШŸŰШťŔƽŔŉƖƨŔƣШƓũċŰƣƚШƨŰĬĲƖШĬŔǭĲƖĲŰƣШŔƖƖŔŊċƣŔŸŰШĦŸŰĬŔƣŔŸŰƚЯШƣŸШĦŸůƓċƖĲШ

ŸƨƖШƖĲƚƨũƣƚШƣŸШƣőŸƚĲШƖĲƓŸƖƣĲĬШŔŰШŸƣőĲƖШfƣċũŔċŰШué?ÉрċǭĲĦƣĲĬШƖĲŊŔŸŰƚЮ 

ΞЮ ~ċƣĲƖŔċũƚШċŰĬШ~ĲƣőŸĬƚа 

ΞЮΝЮ ÉŔƣĲШũŸĦċƣŔŸŰƚШѼШĲǂƓĲƖŔůĲŰƣċũШĬĲƚŔŊŰа 

ШƚƨƖƻĲǃШŸŉШċƚǃůƓƣŸůċƣŔĦШċŰĬШƚǃůƓƣŸůċƣŔĦШťŔƽŔŉƖƨŔƣШƓũċŰƣƚШƽċƚШĦċƖƖŔĲĬШŸƨƣШŉƖŸůШΞΜΞΜШƣŸШΞΜΞΟШŔŰШċШƣŸƣċũШ

ŸŉШΞΜШŸƖĦőċƖĬƚШыÑċĤЮШΝьЮШÅŸŸƣШƚċůƓũĲƚШƽĲƖĲШĦŸũũĲĦƣĲĬШŔŰШƣőĲШċƨƣƨůŰШŸŉШΞΜΞΜЯШΞΜΞΝЯШċŰĬШΞΜΞΟШŉƖŸůШċШƣŸƣċũШ

ŸŉШΝΡШŸƖĦőċƖĬƚЮШfŰШΞΜΞΞЯШŔŰШċĬĬŔƣŔŸŰШƣŸШƖŸŸƣШƚċůƓũĲƚЯШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШƚċůƓũĲƚШƽĲƖĲШĦŸũũĲĦƣĲĬШŉƖŸůШǯƻĲШ

ŸƖĦőċƖĬƚШ ĬƨƖŔŰŊШ ƣƽŸШ ƚĲċƚŸŰƚаШ ÉƓƖŔŰŊШ ċŰĬШ ƨƣƨůŰЮШ ũũШ ŸƖĦőċƖĬƚШ ƽĲƖĲШ ƚƨĤŢĲĦƣĲĬШ ƣŸШ ŔŰƣĲŊƖċƣĲĬШ

ůċŰċŊĲůĲŰƣЯШƽŔƣőШƚŔůŔũċƖШŉċƖůŔŰŊШƣĲĦőŰŔƕƨĲƚЮШ§ƻĲƖċũũЯШċШƣŸƣċũШŸŉШΝΡШƚǃůƓƣŸůċƣŔĦШċƖĲċƚШċŰĬШΝΜШ

ċƚǃůƓƣŸůċƣŔĦШċƖĲċƚШƽĲƖĲШŔĬĲŰƣŔǯĲĬШŔŰШƣőŔƚШƚƣƨĬǃЮШĦĦŸƖĬŔŰŊШƣŸШ ċƓŸũŔЮĲƣЮċũдШыΞΜΝΦьЯШŸƖĦőċƖĬƚШƽĲƖĲШ

ĦũċƚƚŔǯĲĬШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШƚŸŔũШŸƖŔŊŔŰЮШÉŸŔũШŉƖŸůШ§ƖĦőċƖĬШ ЯШ7ЯШEЯШ[ЯШfЯШxЯШΝЯШΞЯШΟбШΠЯШ~ЯШċŰĬШ§ЯШƽĲƖĲШ

ĦũċƚƚŔǯĲĬШ ċƚШ cċƓũŔĦШ ÂőċĲŸǍĲůƚШ ыΞΡрΡΜӖьбШ xƨƻŔĦШ ÂőċĲŸǍĲůƚШ ыΝΜрΞΡӖьбШ ċŰĬШ 9ċůĤŔĦШ EŰĬŸũĲƓƣŔĦШ

ÂőċĲŸǍĲůƚШыӃΝΜӖьЮШ§ƖĦőċƖĬШ]ШċŰĬШcШƽĲƖĲШĦũċƚƚŔǯĲĬШċƚШÉťĲũĲƣŔĦШ[ũƨƻŔĦШ9ċůĤŔƚŸũƚШыΡΜрΤΡӖьЯШcċƓũŔĦШ

xƨƻŔƚŸũƚШыΝΜрΞΡӖьЯШċŰĬШ]ũĲǃŔĦШxƨƻŔƚŸũƚШыӃΝΜӖьЮШÑőŸƚĲШŉƖŸůШ§ƖĦőċƖĬШ9ЯШ?ЯШ ЯШċŰĬШÂШƽĲƖĲШĦũċƚƚŔǯĲĬШċƚШ

cċƓũŔĦШxƨƻŔƚŸũƚШыΝΜрΞΡӖьЯШ9ċůĤŔĦШÂőċĲŸǍĲůƚШыΝΜрΞΡӖьЯШċŰĬШ9ċůĤŔĦШÂőċĲŸǍĲůƚШыΝΜрΞΡӖьЮШÑőŸƚĲШŉƖŸůШ

§ƖĦőċƖĬШΡШƽĲƖĲШĦũċƚƚŔǯĲĬШċƚШcċƓũŔĦШxƨƻŔƚŸũƚШыΞΡрΡΜӖьШċŰĬШÂƖŸƣŸƻĲƖƣŔĦШEŰĬŸŊũĲǃŔĦШ9ċůĤŔƚŸũƚШыΞΡрΡΜӖьЮШ

§ƖĦőċƖĬШÄШƽċƚШĦũċƚƚŔǯĲĬШċƚШcċƓũŔĦШéĲƖƣŔƚŸũƚШыΞΡрΡΜӖьШċŰĬШÂƖŸƣŸƻĲƖƣŔĦШEŰĬŸŊũĲǃŔĦШ9ċůĤŔƚŸũƚШыΞΡрΡΜӖьЮШ

ìŔƣőŔŰШĲċĦőШŸƖĦőċƖĬШċŰĬШƚǃůƓƣŸůċƣŸũŸŊŔĦШċƖĲċЯШƣőƖĲĲШыΞΜΞΜЯШΞΜΞΝЯШċŰĬШΞΜΞΟьШŸƖШŉŸƨƖШыΞΜΞΞьШƓũċŰƣƚШƽĲƖĲШ

ƖċŰĬŸůũǃШƚĲũĲĦƣĲĬШыÑċĤЮШΝьЮШfŰШΞΜΞΞЯШǯƻĲШƚƨĤрƚċůƓũĲƚШŸŉШĤŸƣőШƖŸŸƣƚШċŰĬШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШƽĲƖĲШĦŸũũĲĦƣĲĬШ

ċƖŸƨŰĬШƣőĲШƣƖƨŰťШŸŉШĲċĦőШƓũċŰƣЯШċĤŸƨƣШΡΜШĦůШŉċƖШŉƖŸůШƣőĲШĦŸũũċƖЯШƣŸШĦƖĲċƣĲШċШĤƨũťШƚŸŔũШыĦċЮШΟШťŊьШċŰĬШƖŸŸƣШ

ƚċůƓũĲЮШÅőŔǍŸƚƓőĲƖĲШƚŸŔũШƚċůƓũĲƚШƽĲƖĲШċŔƖрĬƖŔĲĬШċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШŔŰШƣőĲШũċĤШċŰĬШƚŔĲƻĲĬШċƣШӃШΞШůůШ



Chapter 2  

 

ΞΥ 
 

ĤĲŉŸƖĲШƚƣŸƖċŊĲШċƣШҽΥΜШ҄9ШŉŸƖШůŸũĲĦƨũċƖШċŰċũǃƚŔƚШыċŰШċũŔƕƨŸƣШŸŉШĦċЮШΜЮΡШťŊШŸŉШŉƖĲƚőШċŰĬШƨŰƚŔĲƻĲĬШ

ƖőŔǍŸƚƓőĲƖĲШċƨƣƨůŰċũШƚŸŔũШƽċƚШƨƚĲĬШŉŸƖШƣőĲШĤċŔƣŔŰŊШƣĲĦőŰŔƕƨĲьЮ 

Site Location 
Sampling 

Year 

GPS 

coordinates 

A
s
y
m
p
t
o
m
a
t
i
c
 

A
r
e
a

 

S
y
m
p
t
o
m
a
t
i
c
 

A
r
e
a

 

R
e
p
l
i
c
a
t
e
 

N
u
m
b
e
r

 

R
o
o
t
 
S
a
m
p
l
e
d

 

R
h
i
z
o
s
p
h
e
r
e
 

s
o
i
l
 
S
a
m
p
l
e
d

 

S
p
r
i
n
g
 

S
a
m
p
l
i
n
g

 

A
u
t
u
m
n
 

S
a
m
p
l
i
n
g

 

Orchard A 
Lanuvio 

(RM) 
2020 

41.6205, 

12.7190 
 X 3 X   X 

Orchard B 
Velletri 

(RM) 
2020 

41.6471, 

12.8068 
 X 3 X   X 

Orchard C 
Lanuvio 

(RM) 
2021 

41.6171, 

12.6993 
 X 3 X   X 

Orchard D 
Lanuvio 

(RM) 
2021 

41.6177, 

12.7001 
X  3 X   X 

Orchard E 
Cisterna di 

Latina (LT) 
2021 

41.5522, 

12.7785 
 X 3 X   X 

Orchard F 
Cisterna di 

Latina (LT) 
2021 

41.5560, 

12.7797 
X  3 X   X 

Orchard G 
Le Ferriere 

(LT) 
2021 

41.5097, 

12.7601 
 X 3 X   X 

Orchard H 
Le Ferriere 

(LT) 
2021 

41.5121, 

12.7605 
 X 3 X   X 

Orchard I 
Aprilia 

(LT) 
2021 

41.5238, 

12.7469 
X  3 X   X 

Orchard L 
Aprilia 

(LT) 
2021 

41.5228, 

12.7461 
 X 3 X   X 

Orchard 1 
Lanuvio 

(RM) 
2022 

41.6206, 

12.7184 
X X 4 X X X X 

Orchard 2 
Cisterna di 

Latina (LT) 
2022 

41.5524, 

12.7785 
X X 4 X X X X 

Orchard 3 
Aprilia 

(LT) 
2022 

41.6588, 

12.6421 
X X 4 X X X X 

Orchard 4 
Cisterna di 

Latina (LT) 
2022 

41.5854, 

12.7830 
X X 4 X X X X 

Orchard 5 
Aprilia 

(LT) 
2022 

41.5593, 

12.7304 
X X 4 X X X X 

Orchard M 
Cisterna di 

Latina (LT) 
2023 

41.5886, 

12.8107 
X  3 X  X X 

Orchard N 
Cisterna di 

Latina (LT) 
2023 

41.5348, 

12.8537 
 X 3 X  X X 

Orchard O Cori (LT) 2023 
41.6049, 

12.9040 
 X 3 X  X X 

Orchard P 
Sermoneta 

(LT) 
2023 

41.5718, 

12.9351 
 X 3 X  X X 

Orchard Q Latina (LT) 2023 
41.4501, 

12.9746 
X  3 X  X X 

ÑċĤũĲШΝЮШÅĲƓŸƖƣĲĬШƣőĲШĦŸũũĲĦƣŔŸŰШƚŔƣĲШŔŰŉŸƖůċƣŔŸŰаШxŸĦċƣŔŸŰЯШǃĲċƖШŸŉШƚċůƓũŔŰŊЯШ]ÂÉШĦŸŸƖĬŔŰċƣĲƚЯШÉƣċƣƨƚШŸŉШƣőĲШċƖĲċШ
ĦŸũũĲĦƣĲĬШыċƚǃůƓƣŸůċƣŔĦШċŰĬоŸƖШċƚǃůƓƣŸůċƣŔĦьЯШŰƨůĤĲƖƚШŸŉШƓũċŰƣƚШĦŸũũĲĦƣĲĬЯШÑǃƓĲШŸŉШƚċůƓũĲƚШĦŸũũĲĦƣĲĬШыƖŸŸƣƚШ
ċŰĬоŸƖШƖőŔǍŸƚƓőĲƖĲШƚŸŔũьЯШċŰĬШƚĲċƚŸŰШŸŉШƚċůƓũŔŰŊШыƚƓƖŔŰŊШċŰĬоŸƖШċƨƣƨůŰьЮ 
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ΞΦ 
 

ÅŸŸƣШƚċůƓũĲƚШƽĲƖĲШƽċƚőĲĬШƽŔƣőШƣċƓШƽċƣĲƖШƣŸШƖĲůŸƻĲШĲǂĦĲƚƚШƚŸŔũЯШƣőĲŰШƽĲƖĲШĬƖŔĲĬШċƣШƖŸŸůШƣĲůƓĲƖċƣƨƖĲШ

ċŰĬШƓƖŸĦĲƚƚĲĬШŉŸƖШŉƨŰŊċũШċŰĬШŸŸůǃĦĲƣĲƚШŔƚŸũċƣŔŸŰШƽŔƣőŔŰШΞΠőШŉƖŸůШƚċůƓũŔŰŊбШċŰШċũŔƕƨŸƣШŸŉШƚũŔĦĲĬШ

ƚǃůƓƣŸůċƣŔĦШċŰĬШƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚШƽċƚШƚƣŸƖĲĬШċƣШҽΥΜШ҄9ШŉŸƖШůŸũĲĦƨũċƖШċŰċũǃƚŔƚЮ 

ΞЮΞЮ ÉĲƻĲƖŔƣǃШƚĦŸƖĲШĬŔƚĲċƚĲа 

ƚШĬĲƚĦƖŔĤĲĬШĤǃШ7ĲƖŊċůċƚĦőŔЮĲƣЮċũдШыΞΜΞΠьЯШċШΜШрШΟШĬŔƚĲċƚĲШƚĲƻĲƖŔƣǃШƚĦŸƖŔŰŊШƚĦċũĲШƽċƚШƚĲƣШƨƓЯШĤŸƣőШŉŸƖШ

ĲƓŔŊĲċũШċŰĬШőǃƓŸŊĲċũШƚǃůƓƣŸůƚЯШƣŸШĤĲƣƣĲƖШĬŔƚƣŔŰŊƨŔƚőШċůŸŰŊШƚǃůƓƣŸůċƣŔĦШċŰĬШċƚǃůƓƣŸůċƣŔĦШƓũċŰƣƚЯШ

ċŰĬШƣŸШċĦĦƨƖċƣĲũǃШĦċƣĲŊŸƖŔƚĲШƣőĲůШŔŰƣŸШĬŔǭĲƖĲŰƣШĦũċƚƚĲƚЮ 

ΞЮΟЮ fƚŸũċƣŔŸŰШŸŉШŉƨŰŊċũШċŰĬШŸŸůǃĦĲƣĲƚШƚƓĲĦŔĲƚШŉƖŸůШĬŔƚĲċƚĲĬШƖŸŸƣƚШċŰĬШƚŸŔũа 

ÑőĲШ ŔƚŸũċƣĲƚШ ƽĲƖĲШ ŸĤƣċŔŰĲĬШ ŉƖŸůШ ƚǃůƓƣŸůċƣŔĦШ ťŔƽŔŉƖƨŔƣШ ƖŸŸƣƚШ ċŰĬЯШŔŰШ ƨƣƨůŰШ ΞΜΞΞЯШċũƚŸШ ŉƖŸůШ

ƖőŔǍŸƚƓőĲƖĲШƚŸŔũШƽŔƣőШƣőĲШĤċŔƣŔŰŊШƣĲĦőŰŔƕƨĲЮШÑŔƚƚƨĲШŉƖċŊůĲŰƣƚШŉƖŸůШƚĲĦƣŔŸŰƚШŸŉШƖŸƣƣĲŰШƖŸŸƣƚШƽĲƖĲШƚƨƖŉċĦĲр

ĬŔƚŔŰŉĲĦƣĲĬШŉŸƖШΝШůŔŰƨƣĲШŔŰШċШΞӖШƚŸĬŔƨůШőǃƓŸĦőũŸƖŔƣĲШы ċ§9ũьШƚŸũƨƣŔŸŰЯШŉŸũũŸƽĲĬШĤǃШċШΡрůŔŰƨƣĲШƖŔŰƚĲШŔŰШ

ƚƣĲƖŔũĲШĬŔƚƣŔũũĲĬШƽċƣĲƖЮШÉůċũũШƓŔĲĦĲƚШŸŉШƖŸŸƣШƣŔƚƚƨĲШŸŉШċĤŸƨƣШΞШҾШΞШůůШƽĲƖĲШĦƨƣШŉƖŸůШƣőĲШůċƖŊŔŰƚШŸŉШŰĲĦƖŸƣŔĦШ

ũĲƚŔŸŰƚЮШÑőĲƚĲШŉƖċŊůĲŰƣƚШƽĲƖĲШƣőĲŰШĦƨũƣƨƖĲĬШĤǃШĬŔƖĲĦƣШƓũċƣŔŰŊШŸŰƣŸШÂΡ ÅÂШƚĲũĲĦƣŔƻĲШůĲĬŔƨůШыsĲǭĲƖƚШċŰĬШ

~ċƖƣŔŰШΝΦΥΣьШċŰĬШƓŸƣċƣŸШĬĲǂƣƖŸƚĲШċŊċƖШыÂ? ьШы§ǂŸŔĬЯШ7ċƚŔŰŊƚƣŸťĲЯШÖuьШŉŸƖШŸŸůǃĦĲƣĲƚШċŰĬШŉƨŰŊċũШ

ŔƚŸũċƣŔŸŰЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÂũċƣĲƚШƽĲƖĲШŔŰĦƨĤċƣĲĬШċƣШΞΡ҄9ШŔŰШƣőĲШĬċƖťШŉŸƖШŸŸůǃĦĲƣĲƚШċŰĬШċƣШΞΟ҄9ШƨŰĬĲƖШċШΝΞőШ

ƓőŸƣŸƓĲƖŔŸĬШƽŔƣőШŰĲċƖШƨũƣƖċƻŔŸũĲƣШы ÖéьШũŔŊőƣШŉŸƖШŉƨŰŊŔЮШfŰШƣőĲШΞΜΞΞШċƨƣƨůŰċũШƚċůƓũŔŰŊЯШĤċŔƣŔŰŊШƨƚŔŰŊШ

ǃŸƨŰŊШ 9ċƖŸĤШ ũĲċƻĲƚШ ƽċƚШ ƓĲƖŉŸƖůĲĬШƨƚŔŰŊШƖőŔǍŸƚƓőĲƖĲШ ƚŸŔũШċŰĬШ ǯŰĲШ ƖŸŸƣƚШ ƚċůƓũĲĬШ ċƖŸƨŰĬШ ƣőĲШ

ƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚШыÅŔĤĲŔƖŸШΝΦΤΥьЮШÂƨƖĲШĦƨũƣƨƖĲƚШƽĲƖĲШŸĤƣċŔŰĲĬШĤǃШƣƖċŰƚŉĲƖƖŔŰŊШċШƚŔŰŊũĲШőǃƓőċũШƣŔƓШŉƖŸůШ

ƣőĲШĲĬŊĲШŸŉШƣőĲШĦŸũŸŰŔĲƚШŸŰƣŸШÂ? Шы§ǂŸŔĬЯШ7ċƚŔŰŊƚƣŸťĲЯШÖuьЮШ9ƨũƣƨƖĲƚШƽĲƖĲШĬĲƓŸƚŔƣĲĬШŔŰШƣőĲШĦƨũƣƨƖĲШ

ĦŸũũĲĦƣŔŸŰШŸŉШƣőĲШ9ÅEр?9ШыÅŸůĲЯШfƣċũǃьШÅĲƚĲċƖĦőШ9ĲŰƣƖĲЮШ 

ΞЮΠЮ [ƨŰŊċũШċŰĬШ§ŸůǃĦĲƣĲШůŸũĲĦƨũċƖШŔĬĲŰƣŔǯĦċƣŔŸŰа 

ũũШŔƚŸũċƣĲƚШƽĲƖĲШŔŰĦƨĤċƣĲĬШċƚШĬĲƚĦƖŔĤĲĬШŔŰШƓċƖċŊƖċƓőШΞЮΟШŸŰШÂ? ШŉŸƖШċĤŸƨƣШΤШĬċǃƚЮШÉƨĦĦĲƚƚŔƻĲũǃЯШ

ůǃĦĲũŔƨůШƽċƚШƚĦƖċƓĲĬШŸǭШƽŔƣőШċШƚƣĲƖŔũĲШũċŰĦĲƣЯШƓũċĦĲĬШŔŰШċШΝЮΡШůũШƚƣĲƖŔũĲШEƓƓĲŰĬŸƖŉҀШƣƨĤĲЯШċŰĬШƚƣŸƖĲĬШċƣШ

ҽΞΜ҄9ШƨŰƣŔũШƨƚĲĬЮШ]ĲŰŸůŔĦШ?  ШƽċƚШĲǂƣƖċĦƣĲĬШƨƚŔŰŊШƣőĲШƓƖŸĦĲĬƨƖĲШĬĲƚĦƖŔĤĲĬШĤǃШ9ĲŰŔƚШыΝΦΦΞьШƽŔƣőШ

ůŸĬŔǯĦċƣŔŸŰШċƚШĬĲƚĦƖŔĤĲĬШĤǃШéċũĲŰƣĲЮĲƣЮċũдШыΞΜΝΤьЮШ?  ШƽċƚШƕƨċŰƣŔǯĲĬШĤǃШċШÄƨĤŔƣШǰƨŸƖŸůĲƣĲƖШыxŔŉĲШ
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ΟΜ 
 

ÑĲĦőŰŸũŸŊŔĲƚьЮШÑőĲШfÑÉΝрΡЮΥÉрfÑÉΞШƖĲŊŔŸŰШƽċƚШċůƓũŔǯĲĬШƨƚŔŰŊШfÑÉΣШċŰĬШfÑÉΠШŸƖШfÑÉΡШċŰĬШfÑÉΠШыìőŔƣĲЮĲƣЮ

ċũдШΝΦΦΜьШƓƖŔůĲƖШƓċŔƖШŉŸƖШŸŸůǃĦĲƣĲƚШċŰĬШŉƨŰŊŔЮШÂ9ÅШƖĲċĦƣŔŸŰƚШŉŸƖШŉƨŰŊċũШċŰĬШŸŸůǃĦĲƣĲƚШƖĲŊŔŸŰƚШ

ĦŸŰƣċŔŰĲĬШΝҾШÂ9ÅШĤƨǭĲƖЯШΞШů~Ш~Ŋ9ũΞЯШΜЮΝΡШů~ШĬ ÑÂЯШΜЮΞΡШ~͓ШŸŉШĲċĦőШƓƖŔůĲƖЯШΝШƨŰŔƣШŸŉШ7f§Ñ Ä҂Ш?  Ш

ÂŸũǃůĲƖċƚĲШы7ŔŸũŔŰĲЯШxŸŰĬŸŰЯШÖuьЯШċŰĬШΞШx͓ШŸŉШ?  ШыΟΜШŰŊоӓxьЯШŔŰШċШǯŰċũШƻŸũƨůĲШŸŉШΡΜШx͓ЮШ9ŸŰĬŔƣŔŸŰƚШŉŸƖШ

ƓƖŔůĲƖƚШfÑÉΣоfÑÉΡШċŰĬШfÑÉΠШƽĲƖĲШΦΡШ҄9ШŉŸƖШΡШůŔŰЯШΟΡШĦǃĦũĲƚШċƣШΦΡШ҄9ШŉŸƖШΟΜШƚĲĦЯШΡΣШ҄9ШŉŸƖШΟΜШƚĲĦЯШċŰĬШΤΞШ

҄9ШŉŸƖШΝШůŔŰЯШċŰĬШċШǯŰċũШĲǂƣĲŰƚŔŸŰШċƣШΤΞШ҄ 9ШŉŸƖШΟШůŔŰЮШìőĲŰШƣőĲШfÑÉΠШҾШfÑÉΡШƓƖŔůĲƖƚШĬŔĬШŰŸƣШĲŰċĤũĲШ

ŔĬĲŰƣŔǯĦċƣŔŸŰШ ċƣШ ƣőĲШ ƚƓĲĦŔĲƚШ ũĲƻĲũЯШ ċũƣĲƖŰċƣŔƻĲШ ŊĲŰĲƣŔĦШ ůċƖťĲƖƚШ ƽĲƖĲШ ĲůƓũŸǃĲĬаШ ŉŸƖШ ŔĬĲŰƣŔŉǃŔŰŊШ

9ǃũŔŰĬƖŸĦċƖƓŸŰШƚƓƓЮЯШƣőĲШőŔƚƣŸŰĲШΟШŊĲŰĲШыcfÉΟьШƽċƚШƨƚĲĬШƽŔƣőШƓƖŔůĲƖƚШ9òxcΟ[ШċŰĬШ9òxcΟÅШы9ƖŸƨƚЮĲƣЮ

ċũдШΞΜΜΠьЯШƽőŔũĲШŉŸƖШ[ƨƚċƖŔƨůШƚƓƓЮШċШŉƖċŊůĲŰƣШŸŉШƣőĲШƣƖċŰƚũċƣŔŸŰШĲũŸŰŊċƣŔŸŰШŉċĦƣŸƖШΝрċũƓőċШŊĲŰĲШыÑE[ьШƽċƚШ

ċůƓũŔǯĲĬШƨƚŔŰŊШƓƖŔůĲƖƚШE[ΝШċŰĬШE[ΞШы§ќ?ŸŰŰĲũũЮĲƣЮċũдШΝΦΦΥьЮШÂ9ÅШƖĲċĦƣŔŸŰƚШŉŸƖШcfÉΟШċŰĬШÑE[ШĦŸŰƣċŔŰĲĬШ

ΝҾШÂ9ÅШĤƨǭĲƖЯШΞШů~Ш~Ŋ9ũΞЯШΜЮΝΡШů~ШĬ ÑÂЯШΜЮΡШ~͓ШŸŉШĲċĦőШƓƖŔůĲƖЯШΝШƨŰŔƣШŸŉШ7f§Ñ Ä҂Ш?  ШÂŸũǃůĲƖċƚĲШ

ы7ŔŸũŔŰĲЯШxŸŰĬŸŰЯШÖuьЯШċŰĬШΟШx͓ШŸŉШ?  ШыΟΜШŰŊоӓxьЯШŔŰШċШǯŰċũШƻŸũƨůĲШŸŉШΡΜШx͓ЮШ9ŸŰĬŔƣŔŸŰƚШŉŸƖШƓƖŔůĲƖƚШ

9òxcΟ[оШ9òxcΟÅШƽĲƖĲШΦΡШ҄9ШŉŸƖШΡШůŔŰЯШΟΡШĦǃĦũĲƚШċƣШΦΡШ҄9ШŉŸƖШΟΜШƚĲĦЯШΡΞШ҄9ШŉŸƖШΟΜШƚĲĦЯШċŰĬШΤΞШ҄9ШŉŸƖШΝШ

ůŔŰЯШċŰĬШċШǯŰċũШĲǂƣĲŰƚŔŸŰШċƣШΤΞШ҄9ШŉŸƖШΟШůŔŰЮШ9ŸŰĬŔƣŔŸŰƚШŉŸƖШƓƖŔůĲƖƚШE[ΝоE[ΞШƽĲƖĲШΦΠШ҄9ШŉŸƖШΝΜШůŔŰЯШΟΡШ

ĦǃĦũĲƚШċƣШΦΠШ҄9ШŉŸƖШΝШůŔŰЯШΡΟШ҄9ШŉŸƖШΝШůŔŰЯШċŰĬШΤΞШ҄9ШŉŸƖШΝШůŔŰЯШċŰĬШċШǯŰċũШĲǂƣĲŰƚŔŸŰШċƣШΤΞШ҄9ШŉŸƖШΝΜШůŔŰЮШ

Â9ÅШƓƖŸĬƨĦƣƚШƽĲƖĲШċŰċũǃƚĲĬШĤǃШċŊċƖŸƚĲШŊĲũШĲũĲĦƣƖŸƓőŸƖĲƚŔƚШċƣШΝЯΞӖЯШƚƣċŔŰĲĬШƽŔƣőШ[ũƨŸƖŸéƨĲ҂Ш ƨĦũĲŔĦШ

ĦŔĬШ]ĲũШÉƣċŔŰШыΝΜЯΜΜΜñьШы ĬƻċŰƚƣċЯШÉċŰШsŸƚĲЯШ9 ЯШÖÉ ьШċŰĬШƻŔƚƨċũŔƚĲĬШƨŰĬĲƖШƨũƣƖċƻŔŸũĲƣШũŔŊőƣШŔŰШċШ

ƣƖċŰƚŔũũƨůŔŰċƣŸƖЮШÑőĲШċůƓũŔĦŸŰƚШƽĲƖĲШƓƨƖŔǯĲĬШƽŔƣőШÂ9ÅШѼШ]ĲũШ9ũĲċŰƨƓШuŔƣЯШы~ċĦőĲƖĲǃр ċŊĲũЯШ?ƬƖĲŰЯШ

]ĲƖůċŰǃьШŉŸũũŸƽŔŰŊШůċŰƨŉċĦƣƨƖĲƖШŔŰƚƣƖƨĦƣŔŸŰƚЮ 

ΞЮΡЮ ШÂċƣőŸŊĲŰŔĦŔƣǃШƣĲƚƣаШ 

ÂċƣőŸŊĲŰŔĦŔƣǃШƣĲƚƣƚШƽĲƖĲШĦŸŰĬƨĦƣĲĬШŔŰШsƨũǃШΞΜΞΞШŉŸƖШƚŔǂШƚƓĲĦŔĲƚШыÂőǃƣŸƓǃƣőŔƨůЮƻĲǂċŰƚЯШÂǃƣőŔƨůЮ

ĬŔƚƚŸƣŸĦƨůЯШÂőǃƣŸƓőƣőŸƖċЮċĦĲƖŔŰċЯШÂдЮƓũƨƖŔƻŸƖċЯШfũǃŸŰĲĦƣƖŔċЮũŔƖŔŸĬĲŰĬƖŔЯШ?ċĦƣǃũŸŰĲĦƣƖŔċШƓċƨĦŔƚĲƓƣċƣċьЮШ

fƚŸũċƣĲƚШƽĲƖĲШŊƖŸƽŰШŉŸƖШŸŰĲШƽĲĲťШŸŰШÂ? ЯШċŰĬШƣőĲŰШƣőĲШĦŸŰƣĲŰƣШŸŉШĲċĦőШƓũċƣĲШƽċƚШĦƨƣШċŰĬШĦċƖĲŉƨũũǃШ

ůŔǂĲĬШƽŔƣőШƨŰŔƻĲƖƚċũШƓŸƣƣŔŰŊШƚŸŔũШŢƨƚƣШĤĲŉŸƖĲШƣƖċŰƚƓũċŰƣŔŰŊШƣőƖĲĲрǃĲċƖрŸũĬШťŔƽŔŉƖƨŔƣШƓũċŰƣƚШŸŰШΟШũƣШƓũċƚƣŔĦШ

ƓŸƣƚЮШÉƣĲƖŔũĲШÂ? ШƽċƚШƨƚĲĬШċƚШċШĦŸŰƣƖŸũЮШÑőĲШƣƖŔċũШƽċƚШƓĲƖŉŸƖůĲĬШƨŰĬĲƖШƖĲŊƨũċƖШċŰĬШĲǂĦĲƚƚШŔƖƖŔŊċƣŔŸŰШ

ĦŸŰĬŔƣŔŸŰƚШƽŔƣőШΡШƖĲƓũŔĦċƣĲƚШŉŸƖШĲċĦőШƣƖĲċƣůĲŰƣШыŔƖƖŔŊċƣŔŸŰШċŰĬШƓċƣőŸŊĲŰьЮШ ŉƣĲƖШƣőĲШŔŰŸĦƨũċƣŔŸŰЯШƓũċŰƣƚШ
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ƽĲƖĲШŊƖŸƽŰШŔŰШċШŊũċƚƚШŊƖĲĲŰőŸƨƚĲШƨŰĬĲƖШŰċƣƨƖċũШũŔŊőƣШċŰĬШƣĲůƓĲƖċƣƨƖĲШĦŸŰĬŔƣŔŸŰƚЯШĲǂĦĲƓƣШĬƨƖŔŰŊШƣőĲШ

ƚƨůůĲƖЯШƽőĲŰШƣőĲШƣĲůƓĲƖċƣƨƖĲШƽċƚШůċŔŰƣċŔŰĲĬШċƣШΞΡШӆШΞ҄9ЮШ[ŸƨƖШƽċƣĲƖũŸŊŊŔŰŊШĲƻĲŰƣƚШƽĲƖĲШƓĲƖŉŸƖůĲĬШ

ĲƻĲƖǃШΞШƽĲĲťƚШĤǃШǰŸŸĬŔŰŊШƓŸƣƚШŔŰШƓũċƚƣŔĦШƣċŰťƚШŉŸƖШΠΥШőŸƨƖƚЮШÑőĲШťŔƽŔŉƖƨŔƣШƓũċŰƣƚШƽĲƖĲШĲƻċũƨċƣĲĬШċŉƣĲƖШΝΞШ

ůŸŰƣőƚШŉŸƖШué?ÉШƚǃůƓƣŸůƚШƚĲƻĲƖŔƣǃЯШƣŸƣċũШƓũċŰƣШƽĲŔŊőƣЯШŉƖĲƚőШƖŸŸƣƚШƽĲŔŊőƣШċŉƣĲƖШƖĲůŸƻŔŰŊШĲǂĦĲƚƚШƚŸŔũШ

ƽŔƣőШƣċƓШƽċƣĲƖЯШŰƨůĤĲƖШŸŉШĤƨĬƚШыŔŰŔƣŔċũШċŰĬШǯŰċũьЯШċŰĬШƓũċŰƣШũĲŰŊƣőШŉƖŸůШƣőĲШĦŸũũċƖЮ 

ΞЮΣЮ ?  ШĲǂƣƖċĦƣŔŸŰШŉƖŸůШƖŸŸƣШċŰĬШƚŸŔũШƚċůƓũĲƚа 

?  ШĲǂƣƖċĦƣŔŸŰШŉƖŸůШťŔƽŔŉƖƨŔƣШƖŸŸƣШƣŔƚƚƨĲШƽċƚШƓĲƖŉŸƖůĲĬШĤǃШƽĲŔŊőŔŰŊШΞШŊƖċůƚШŸŉШƖŸŸƣШƣŔƚƚƨĲШċŰĬШ

ĬŔƚŔŰŉĲĦƣŔŰŊШŔƣШŔŰШΞӖШ ċ§9ũШŉŸƖШΟΜШƚĲĦŸŰĬƚЮШŉŸũũŸƽĲĬШĤǃШΟΜШƚĲĦŸŰĬƚШƖŔŰƚĲШŔŰШƚƣĲƖŔũĲШƽċƣĲƖЮШ§ŰĦĲШ

ĬŔƚŔŰŉĲĦƣĲĬЯШƚċůƓũĲƚШƽĲƖĲШƓũċĦĲĬШŔŰƣŸШ7ŔŸƖĲĤċШ7ċŊƚШċŰĬШőŸůŸŊĲŰŔƚĲĬШĤǃШĬƖǃрƓŸƨŰĬŔŰŊШƽŔƣőШċШƖƨĤĤĲƖШ

ůċũũĲƣЮШ ŉƣĲƖШőŸůŸŊĲŰŔǍċƣŔŸŰЯШΞΡШůũШŸŉШcŔŊőШÉċũƣШ7ƨǭĲƖШƽċƚШċĬĬĲĬЯШƓƖĲőĲċƣĲĬШƣŸШΣΡ҄9ЯШċŰĬШΝΜΜШӓũШŸŉШ

ÂƖŸƣĲŔŰċƚĲШuШыΞΜШůŊоůũьШƣŸШƣőĲШƚċůƓũĲЮШÑőĲШĲŰƣŔƖĲШůŔǂƣƨƖĲШƽċƚШƣƖċŰƚŉĲƖƖĲĬШŔŰƣŸШċШΡΜШůũШ[ċũĦŸŰШƣƨĤĲЯШ

ĲŰƚƨƖŔŰŊШƣőċƣШċũũШƣőĲШũǃƚċƣĲШŉƖŸůШĤŸƣőШƚŔĬĲƚШŸŉШƣőĲШ7ŔŸƖĲĤċШ7ċŊШǯũƣĲƖШƽċƚШŉƨũũǃШƖĲĦŸƻĲƖĲĬЮ 

ÑőĲШƚċůƓũĲƚШƽĲƖĲШŉƨƖƣőĲƖШőŸůŸŊĲŰŔǍĲĬШƨƚŔŰŊШċШ[ċƚƣШÂƖĲƓШΡ]ШőŸůŸŊĲŰŔǍĲƖЯШƖƨŰŰŔŰŊШƣőĲШĬĲƻŔĦĲШċƣШΣШůоƚЕШ

ŉŸƖШΠΜШƚĲĦŸŰĬƚЮШÑőŔƚШőŸůŸŊĲŰŔǍċƣŔŸŰШƚƣĲƓШƽċƚШƖĲƓĲċƣĲĬШƣƽŔĦĲШŉŸƖШŸƓƣŔůċũШƖĲƚƨũƣƚЮШ ĲǂƣЯШƣőĲШ[ċũĦŸŰШƣƨĤĲƚШ

ƽĲƖĲШŔŰĦƨĤċƣĲĬШċƣШΣΡ҄9ШŉŸƖШΝШőŸƨƖШƣŸШŉċĦŔũŔƣċƣĲШƣőĲШũǃƚŔƚШƓƖŸĦĲƚƚЮШ[ŸũũŸƽŔŰŊШŔŰĦƨĤċƣŔŸŰЯШΞΡШůũШŸŉШ

ĦőũŸƖŸŉŸƖůрŔƚŸċůǃũШċũĦŸőŸũШыΞΠаΝьШƽċƚШċĬĬĲĬШƣŸШƣőĲШũǃƚċƣĲЮШÑőĲШůŔǂƣƨƖĲШƽċƚШƻŸƖƣĲǂĲĬШŉŸƖШΞШůŔŰƨƣĲƚШƣŸШ

ĲŰƚƨƖĲШƣőŸƖŸƨŊőШůŔǂŔŰŊШċŰĬШƣőĲŰШĦĲŰƣƖŔŉƨŊĲШċƣШΞΠΜΜШҾШŊШŉŸƖШΝΞШůŔŰƨƣĲƚШċƣШΞΜ҄9ШыfŉШƣőĲШƓőċƚĲƚШĬŔĬШŰŸƣШ

ƚĲƓċƖċƣĲШċĬĲƕƨċƣĲũǃЯШƣőĲШĦĲŰƣƖŔŉƨŊċƣŔŸŰШƚƓĲĲĬШƽċƚШŔŰĦƖĲċƚĲĬШƣŸШċШůċǂŔůƨůШŸŉШΡΜΜΜШҾШŊьЮ 

ŉƣĲƖШĦĲŰƣƖŔŉƨŊċƣŔŸŰЯШƣőĲШċƕƨĲŸƨƚШƓőċƚĲШыƚƨƓĲƖŰċƣċŰƣьШƽċƚШĦċƖĲŉƨũũǃШĦŸũũĲĦƣĲĬШƨƚŔŰŊШċŰШĲũĲĦƣƖŸŰŔĦШ

ƓŔƓĲƣƣĲЯШĲŰƚƨƖŔŰŊШƣőċƣШƣőĲШĲŰƣŔƖĲШƚƨƓĲƖŰċƣċŰƣШыċƓƓƖŸǂŔůċƣĲũǃШΝΞрΝΥШůũьШƽċƚШƣƖċŰƚŉĲƖƖĲĬШŔŰƣŸШċШŰĲƽШΡΜШůũШ

[ċũĦŸŰШƣƨĤĲЮШÑŸШƓƖĲĦŔƓŔƣċƣĲШƣőĲШ?  ЯШΜЮΣΣШƻŸũƨůĲƚШŸŉШŔƚŸƓƖŸƓċŰŸũШċŰĬШΜЮΝШƻŸũƨůĲШŸŉШƚŸĬŔƨůШċĦĲƣċƣĲШ

ы ċ ĦьШċƣШƓcШΡЮΞШƽĲƖĲШċĬĬĲĬШƣŸШƣőĲШƚƨƓĲƖŰċƣċŰƣЮШÑőĲШůŔǂƣƨƖĲШƽċƚШŔŰĦƨĤċƣĲĬШċƣШΠ҄9ШŉŸƖШΟΜШůŔŰƨƣĲƚШ

ċũũŸƽŔŰŊШ?  ШƓƖĲĦŔƓŔƣċƣŔŸŰЮШÉƨĤƚĲƕƨĲŰƣũǃЯШƣőĲШůŔǂƣƨƖĲШƽċƚШĦĲŰƣƖŔŉƨŊċƣĲĬШċƣШΤΥΜΜШҾШŊШŉŸƖШΟΜШůŔŰƨƣĲƚШċƣШ

ΞΜ҄9ШƣŸШƓĲũũĲƣШƣőĲШ?  Ю 
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ÑőĲШ?  ШƓĲũũĲƣШƽċƚШƽċƚőĲĬШĤǃШċĬĬŔŰŊШΝΜШůũШŸŉШΤΜӖШĲƣőċŰŸũШċŰĬШĦĲŰƣƖŔŉƨŊċƣĲĬШċƣШΤΥΜΜШҾШŊШŉŸƖШΠΜШůŔŰƨƣĲƚШ

ċƣШΞΜ҄9ЮШ ŉƣĲƖШĦĲŰƣƖŔŉƨŊċƣŔŸŰЯШƣőĲШƚƨƓĲƖŰċƣċŰƣШƽċƚШĦċƖĲŉƨũũǃШĬŔƚĦċƖĬĲĬЯШċŰĬШƣőĲШ?  ШƓĲũũĲƣШƽċƚШ

ƣőŸƖŸƨŊőũǃШĬƖŔĲĬЮШ§ŰĦĲШƣőĲШƓĲũũĲƣШƽċƚШĬƖŔĲĬЯШƣőĲШ?  ШƽċƚШƖĲƚƨƚƓĲŰĬĲĬШŔŰШċƓƓƖŸǂŔůċƣĲũǃШΝΡΜрΞΡΜШӓũШŸŉШ

ůŔũũŔÄШcΞ§ШċũũŸƽŔŰŊШŔƣШƣŸШƖĲőǃĬƖċƣĲШŸƻĲƖŰŔŊőƣШċƣШΠ҄9Ю 

[ŔŰċũũǃЯШƣőĲШƻŔƚĦŸƨƚШ?  ШƚŸũƨƣŔŸŰШƽċƚШƣƖċŰƚŉĲƖƖĲĬШƣŸШċШΝЮΡШůũШůŔĦƖŸĦĲŰƣƖŔŉƨŊĲШƣƨĤĲЮШìőĲŰШƣőĲШ?  ШƽċƚШ

ƚƣŔũũШƣŸŸШƻŔƚĦŸƨƚЯШƨƓШƣŸШΝΜΜШӓũШůŸƖĲШůŔũũŔÄШcΞ§ШƽċƚШċĬĬĲĬШƣŸШĬŔũƨƣĲШŔƣЮШÑŸШċƻŸŔĬШũŸƚŔŰŊШƻŸũƨůĲШƽŔƣőŔŰШƣőĲШ

ƓŔƓĲƣƣĲШƣŔƓЯШċƨƣŸĦũċƻĲĬШƚƓŔŰШĦŸũƨůŰƚШыƽŔƣőШƣőĲШǯũƣĲƖШƖĲůŸƻĲĬьШƽĲƖĲШƨƚĲĬШƣŸШƚƓŔŰШĬŸƽŰШƣőĲШ?  ШŉƖŸůШƣőĲШ

ĦƨƣШƓŔƓĲƣƣĲШƣŔƓЮ 

EǂƣƖċĦƣŔŸŰШŸŉШ?  ШŉƖŸůШΞΡΜШůŊШŸŉШƚŸŔũШŉƖŸůШĲċĦőШƚċůƓũĲШƽċƚШƓĲƖŉŸƖůĲĬШƨƚŔŰŊШċШ? ĲċƚǃШÂŸƽĲƖÉŸŔũШÂƖŸШ

uŔƣШыÄf ]E ьШŉŸũũŸƽŔŰŊШƣőĲШůċŰƨŉċĦƣƨƖĲƖќƚШŔŰƚƣƖƨĦƣŔŸŰƚШƽŔƣőШċШůŸĬŔǯĲĬШőŸůŸŊĲŰŔǍċƣŔŸŰШƚƣĲƓШƨƚŔŰŊШƣőĲШ

[ċƚƣÂƖĲƓШfŰƚƣƖƨůĲŰƣШы~ÂШ7ŔŸůĲĬŔĦċũƚЯШÉċŰƣċШ ŰċЯШ9 ЯШÖÉ ьШŔŰƚƣĲċĬШŸŉШƣőĲШƻŸƖƣĲǂЮШÑőĲШ?  ƚШƽĲƖĲШ

ƕƨċŰƣŔǯĲĬЯШċŰĬШƕƨċũŔƣǃШĦőĲĦťĲĬШƨƚŔŰŊШƖĲƚƓĲĦƣŔƻĲũǃШƣőĲШÄƨĤŔƣ҂ШĬƚ?  ШcŔŊőШÉĲŰƚŔƣŔƻŔƣǃШ ƚƚċǃШťŔƣШыÑőĲƖůŸШ

[ŔƚőĲƖШÉĦŔĲŰƣŔǯĦьШċŰĬШƣőĲШ?Ĳ ŸƻŔǂШ?ÉрΝΝШ[ñҼШÉƓĲĦƣƖŸƓőŸƣŸůĲƣĲƖо[ũƨŸƖŸůĲƣĲƖШы?Ĳ ŸƻŔǂШfŰĦЮЯШÖÉ ьЯШ

ƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШ? ШĦŸŰĦĲŰƣƖċƣŔŸŰШŉŸƖШĲċĦőШĲǂƣƖċĦƣŔŸŰШƽċƚШƚƣċŰĬċƖĬŔƚĲĬШƣŸШΞΜШŰŊоx͓ЯШċŰĬШŸŰũǃШΟШũŸƽр

ĦŸŰĦĲŰƣƖċƣĲĬШƚċůƓũĲƚШƽĲƖĲШƚƣċŰĬċƖĬŔƚĲĬШċƣШΡШŰŊоx͓Ю 

ΞЮΤЮ 7ċĦƣĲƖŔċũШéΠЯШŉƨŰŊċũШċŰĬЯШŸŸůǃĦĲƣĲШfÑÉШΞШƖĲŊŔŸŰƚШƚĲƕƨĲŰĦŔŰŊа 

ÑőĲШéΠШƖĲŊŔŸŰШŸŉШƣőĲШĤċĦƣĲƖŔċũШΝΣÉШƖÅ  ШŊĲŰĲШƽċƚШċůƓũŔǯĲĬШƨƚŔŰŊШƣőĲШƓƖŔůĲƖƚШ[ΡΝΡШċŰĬШΥΜΣÅШы9ċƓŸƖċƚŸЮ

ĲƣЮċũдШΞΜΝΝьЮШÑőĲШfÑÉΞШƖĲŊŔŸŰШƽċƚШċůƓũŔǯĲĬШƨƚŔŰŊШƣőĲШŉŸƖƽċƖĬШŊfÑÉΤШыfőƖůċƖťЮĲƣЮċũдШΞΜΝΞьШċŰĬШfÑÉΟŸŸШыÅŔŔƣЮ

ĲƣЮċũдШΞΜΝΣьШŉŸƖШŉƨŰŊċũШċŰĬШŸŸůǃĦĲƣĲЯШƖĲƚƓĲĦƣŔƻĲũǃЯШċŰĬШƣőĲШfÑÉΠŰŊƚШыÑĲĬĲƖƚŸŸЮĲƣЮċũдШΞΜΝΠьШċƚШƖĲƻĲƖƚĲШ

ƓƖŔůĲƖЮШ ũũШƓƖŔůĲƖƚШƽĲƖĲШĬĲƚŔŊŰĲĬШƣŸШŔŰĦũƨĬĲШfũũƨůŔŰċШ~ŔÉĲƕШċĬċƓƣĲƖƚЮ 

Â9ÅШƖĲċĦƣŔŸŰƚШŉŸƖШĤċĦƣĲƖŔċũШƖĲŊŔŸŰШĦŸŰƣċŔŰĲĬШΝñШÂ9ÅШĤƨǭĲƖЯШΟШů~Ш~Ŋ9ũΞЯШΜЮΠШů~ШĬ ÑÂЯШΝШ~͓ШŸŉШĲċĦőШ

ƓƖŔůĲƖЯШΜЯΥШůŊоůũШŸŉШ7É ЯШΝШƨŰŔƣШŸŉШ]ŸÑċƕҀШ]ΞШ[ũĲǂŔШ?  ШÂŸũǃůĲƖċƚĲШыÂƖŸůĲŊċШ9ŸƖƓŸƖċƣŔŸŰЯШ~ċĬŔƚŸŰЯШ

ìfЯШÖÉ ьЯШċŰĬШΟШx͓ШŸŉШ?  ШыΠΜШŰŊоӓxьЯШŔŰШċШǯŰċũШƻŸũƨůĲШŸŉШΞΜШ͓xЮШ9ŸŰĬŔƣŔŸŰƚШŉŸƖШƓƖŔůĲƖƚШ[ΡΝΡоΥΜΣÅШƽĲƖĲШ

ΦΡШ҄9ШŉŸƖШΡШůŔŰЯШΟΜШĦǃĦũĲƚШċƣШΦΡШ҄9ШŉŸƖШΞΜШƚĲĦЯШΡΟрΡΡрΡΤ҄9ШŉŸƖШΟΜШƚĲĦШыŔŰШƚĲƓċƖċƣĲШÂ9ÅШċůƓũŔǯĦċƣŔŸŰьЯШċŰĬШ

ΤΞШ҄9ШŉŸƖШΞΜШƚĲĦЯШċŰĬШċШǯŰċũШĲǂƣĲŰƚŔŸŰШċƣШΤΞШ҄9ШŉŸƖШΡШůŔŰЮШÂĲƓƣŔĬĲШŰƨĦũĲŔĦШċĦŔĬШыÂ  ьШĦũċůƓŔŰŊШƽċƚШ
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ċƓƓũŔĲĬШĬƨƖŔŰŊШƣőĲШċůƓũŔǯĦċƣŔŸŰШƚƣĲƓШŸŉШƖŸŸƣШƚċůƓũĲƚШƣŸШĤũŸĦťШƣőĲШċůƓũŔǯĦċƣŔŸŰШŸŉШőŸƚƣШĦőũŸƖŸƓũċƚƣШċŰĬШ

ůŔƣŸĦőŸŰĬƖŔċũШΝΣÉШƚĲƕƨĲŰĦĲƚШŉŸũũŸƽŔŰŊШƣőĲШůċŰƨŉċĦƣƨƖĲƖќƚШƓƖŸƣŸĦŸũШыÂ  Ш7ŔŸШfŰĦЮЯШ ĲƽĤƨƖǃШÂċƖťЯШ9 ьЮШ

Â9ÅШƖĲċĦƣŔŸŰƚШŉŸƖШŉƨŰŊċũШċŰĬШŸŸůǃĦĲƣĲШƖĲŊŔŸŰƚШĦŸŰƣċŔŰĲĬШΝñШÂ9ÅШĤƨǭĲƖЯШΠШů~Ш~Ŋ9ũΞЯШΜЮΠШů~ШĬ ÑÂЯШ

ΜЮΣШ͓~ШŸŉШĲċĦőШƓƖŔůĲƖЯШΜЯΥШůŊоůũШŸŉШ7É ЯШΞШƨŰŔƣƚШŸŉШ]ŸÑċƕҀШ]ΞШ[ũĲǂŔШ?  ШÂŸũǃůĲƖċƚĲШыÂƖŸůĲŊċШ

9ŸƖƓŸƖċƣŔŸŰЯШ~ċĬŔƚŸŰЯШìfЯШÖÉ ьЯШċŰĬШΡШx͓ШŸŉШ?  ШыΡШŰŊоӓxьЯШŔŰШċШǯŰċũШƻŸũƨůĲШŸŉШΞΡШx͓ЮШ ůƓũŔǯĦċƣŔŸŰШ

ĦŸŰĬŔƣŔŸŰƚШƽĲƖĲаШΦΡШ҄9ШŉŸƖШΡШůŔŰЯШΟΡШĦǃĦũĲƚШċƣШΦΡ҄9ШŉŸƖШΞΜШƚĲĦЯШΡΟрΡΡрΡΤ҄9ШŉŸƖШΟΜШƚĲĦШыŔŰШƚĲƓċƖċƣĲШÂ9ÅШ

ċůƓũŔǯĦċƣŔŸŰьЯШΤΞШ҄9ШŉŸƖШΠΜШƚĲĦЯШċŰĬШċШǯŰċũШĲǂƣĲŰƚŔŸŰШċƣШΤΞ҄9ШŉŸƖШΡШůŔŰЮШÑőĲШƖŸŸƣШ?  ШƽċƚШƓƖĲрőĲċƣĲĬШċƣШ

ΣΡ҄9ШŉŸƖШΝΜШůŔŰШĤĲŉŸƖĲШƣŸШƓƖĲƓċƖĲШƣőĲШÂ9ÅШƖĲċĦƣŔŸŰЮШ 

ÑőĲШċůƓũŔĦŸŰƚШƽĲƖĲШƓƨƖŔǯĲĬШƽŔƣőШÂ9ÅШѼШ]ĲũШ9ũĲċŰƨƓШuŔƣЯШы~ċĦőĲƖĲǃр ċŊĲũЯШ?ƬƖĲŰЯШ]ĲƖůċŰǃьШŉŸũũŸƽŔŰŊШ

ůċŰƨŉċĦƣƨƖĲƖШ ŔŰƚƣƖƨĦƣŔŸŰƚШ ċŰĬШ ċŰċũǃƚĲĬШ ĤǃШ ċŊċƖŸƚĲШ ŊĲũШ ĲũĲĦƣƖŸƓőŸƖĲƚŔƚШ ċƣШ ΝЯΞӖЯШ ƚƣċŔŰĲĬШ ƽŔƣőШ

[ũƨŸƖŸéƨĲ҂Ш ƨĦũĲŔĦШ ĦŔĬШ]ĲũШÉƣċŔŰШыΝΜЯΜΜΜñьШы ĬƻċŰƚƣċЯШÉċŰШsŸƚĲЯШ9 ЯШÖÉ ьШċŰĬШƻŔƚƨċũŔƚĲĬШƨŰĬĲƖШ

ƨũƣƖċƻŔŸũĲƣШũŔŊőƣШŔŰШċШƣƖċŰƚŔũũƨůŔŰċƣŸƖЮШÉĲƕƨĲŰĦŔŰŊШŸŉШůŔĦƖŸĤŔċũШċůƓũŔĦŸŰƚШƽċƚШƓĲƖŉŸƖůĲĬШŸŰШfũũƨůŔŰċШ

~ŔÉĲƕШыŔŰШċШƓċŔƖĲĬрĲŰĬШΞШǂШΟΜΜШĤċƚĲШƓċŔƖШыĤƓьШƖƨŰьШƽŔƣőШEƨƖŸǯŰƚШ]ĲŰŸůŔĦƚШ ]ÉШÉĲƖƻŔĦĲЮШ7ŔŸŔŰŉŸƖůċƣŔĦШ

ƓƖŸĦĲƚƚŔŰŊШŸŉШƣőĲШƚĲƕƨĲŰĦĲƚШƽċƚШĦŸŰĬƨĦƣĲĬШƨƚŔŰŊШƣőĲШÖÉE Å9cШƓŔƓĲũŔŰĲШċŰĬШÖÂ ÅÉEр§ÑÖШċũŊŸƖŔƣőůШ

ыEĬŊċƖШΞΜΝΟьЮШ7ƖŔĲǰǃЯШÂEШƚĲƕƨĲŰĦĲƚШƽĲƖĲШǯƖƚƣШůĲƖŊĲĬШƽŔƣőШƣőĲШĦŸůůċŰĬШрŉċƚƣƕхůĲƖŊĲƓċŔƖƚЮШÑőĲŰЯШ

ƖĲċĬƚШƽĲƖĲШƕƨċũŔƣǃрǯũƣĲƖĲĬШċũũŸƽŔŰŊШċШůċǂŔůƨůШĲрƻċũƨĲШŸŉШΝЮΜЯШƣƖŔůůĲĬШыƣŸШΞΠΜШċŰĬШΞΡΜШĤƓШŉŸƖШ

ƓƖŸťċƖǃŸƣŔĦШċŰĬШŉƨŰŊċũШũŔĤƖċƖŔĲƚЯШƖĲƚƓĲĦƣŔƻĲũǃьЯШĬĲƖĲƓũŔĦċƣĲĬЯШċŰĬШƚŸƖƣĲĬШĤǃШċĤƨŰĬċŰĦĲШыƖĲůŸƻŔŰŊШ

ƚŔŰŊũĲƣŸŰƚьЯШƓƖŔŸƖШĦőŔůċĲƖċШĬĲƣĲĦƣŔŸŰШċŰĬШĬĲƣĲƖůŔŰċƣŔŸŰШŸŉШ§ÑÖƚШыŸƓĲƖċƣŔŸŰċũШƣċǂŸŰŸůŔĦШƨŰŔƣƚьШċŰĬШ

Ǎ§ÑÖƚШыǍĲƖŸрƖċĬŔƨƚШ§ƓĲƖċƣŔŸŰċũШÑċǂŸŰŸůŔĦШÖŰŔƣƚьШċƣШΦΤӖШƚĲƕƨĲŰĦĲШŔĬĲŰƣŔƣǃЮШ[ŔŰċũũǃЯШŸƖŔŊŔŰċũШƚĲƕƨĲŰĦĲƚШ

ƽĲƖĲШůċƓƓĲĬШƣŸШ§ÑÖƚШоШǍ§ÑÖƚШċƣШƣőĲШΦΤӖШŔĬĲŰƣŔƣǃШƣőƖĲƚőŸũĬШƣŸШŸĤƣċŔŰШŸŰĲШǍ§ÑÖШƣċĤũĲШŉŸƖШƣőĲШƓƖŸťċƖǃŸƣŔĦШ

ĦŸůůƨŰŔƣǃШċŰĬШċŰŸƣőĲƖШ§ÑÖШƣċĤũĲШŉŸƖШƣőĲШŉƨŰŊċũШĦŸůůƨŰŔƣǃЮШÑőĲШƣċǂŸŰŸůŔĦШċǭŔũŔċƣŔŸŰШŸŉШĲċĦőШ§ÑÖШоШ

Ǎ§ÑÖƚШƽċƚШŸĤƣċŔŰĲĬШƨƚŔŰŊШƣőĲШрƚǃŰƣċǂШċũŊŸƖŔƣőůШċŊċŔŰƚƣШƣőĲШÅ?ÂШΝΣÉШƖÅ  ШƣƖċŔŰŔŰŊШƚĲƣШыìċŰŊЮĲƣЮċũдШ

ΞΜΜΤьШΝΣШŉŸƖШΝΣƚШƖÅ  ШŊĲŰĲШƚĲƕƨĲŰĦĲƚШċŰĬШÖ fÑEШы ĤċƖĲŰťŸƻШΞΜΞΠьШŉŸƖШfÑÉΞШƚĲƕƨĲŰĦĲƚШƽŔƣőШċŰШΥΜӖШ

ĦŸŰǯĬĲŰĦĲШƣőƖĲƚőŸũĬШŔŰШĤŸƣőШĦċƚĲƚЮШÑőĲШƚĲƕƨĲŰĦŔŰŊШĬĲƓƣőШċĦƖŸƚƚШũŔĤƖċƖŔĲƚШƽċƚШŰŸƖůċũŔǍĲĬШċŰĬЯШ

ŰŸƖůċũŔǍĲĬШ§ÑÖШоШǍ§ÑÖƚШƣċĤũĲƚШƽĲƖĲШƨƚĲĬШŉŸƖШĬŸƽŰƚƣƖĲċůШċŰċũǃƚĲƚЮШ 
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ΟΠ 
 

?ŔƻĲƖƚŔƣǃШŔŰĬŔĦċƣŸƖƚШыÉőċŰŰŸŰрìŔĲŰĲƖШŔŰĬĲǂШрcрШċŰĬШƖŔĦőŰĲƚƚШрÅрьШƽĲƖĲШĦċũĦƨũċƣĲĬШŉŸƖШƣőĲШĤċĦƣĲƖŔċũШ

ĦŸůůƨŰŔƣǃШыΝΣÉШƖÅ  ШƚĲƕƨĲŰĦĲƚьШċŰĬШƣőĲШŉƨŰŊċũШĦŸůůƨŰŔƣǃШыfÑÉШƚĲƕƨĲŰĦĲƚьШƨƚŔŰŊШƣőĲШĦŸůůċŰĬШр

ċũƓőċхĬŔƻЮ 

ΞЮΥЮ ÉƣċƣŔƚƣŔĦċũШ ŰċũǃƚŔƚа 

ÑőĲШĬċƣċШŰŸƖůċũŔƣǃШċŰĬШőŸůŸƚĦĲĬċƚƣŔĦŔƣǃШƽĲƖĲШĦőĲĦťĲĬШƽŔƣőШƣőĲШuŸũůŸŊŸƖŸƻрÉůŔƖŰŸƻШċŰĬШxĲƻĲŰĲШ

ƣĲƚƣƚЯШƖĲƚƓĲĦƣŔƻĲũǃЮШ ШŸŰĲрƽċǃШċŰĬШċШƣƽŸрƽċǃШ  §é ШƽĲƖĲШĦŸŰĬƨĦƣĲĬШƨƚŔŰŊШċШĦŸůƓũĲƣĲũǃШƖċŰĬŸůŔǍĲĬШ

ĲǂƓĲƖŔůĲŰƣċũШĬĲƚŔŊŰШƽŔƣőШǯƻĲШƖĲƓũŔĦċƣŔŸŰƚШƓĲƖШťŔƽŔŉƖƨŔƣШƓũċŰƣШƣŸШċƚƚĲƚƚШƣőĲШĲǭĲĦƣƚШŸŉШƽċƣĲƖũŸŊŊŔŰŊШċŰĬШ

ŉƨŰŊċũоŸŸůǃĦĲƣĲШƻŔƖƨũĲŰĦĲШŸŰШѣƓũċŰƣШũĲŰŊƣőШŉƖŸůШƣőĲШĦŸũũċƖЯѣШѣƣŸƣċũШŉƖĲƚőШƽĲŔŊőƣЯѣШċŰĬШѣŉƖĲƚőШƖŸŸƣШƽĲŔŊőƣЮѣШ

ĬĬŔƣŔŸŰċũũǃЯШċШŸŰĲрƽċǃШ  §é ШƽċƚШƓĲƖŉŸƖůĲĬШƣŸШĦŸůƓċƖĲШĬċƣċШĦŸũũĲĦƣĲĬШċƣШƣőĲШĤĲŊŔŰŰŔŰŊШċŰĬШĲŰĬШŸŉШ

ƣőĲШƣƖŔċũЯШŔŰĦũƨĬŔŰŊШƣőĲШŰƨůĤĲƖШŸŉШĤƨĬƚЯШĲƓŔŊĲċũШƚǃůƓƣŸůƚЯШċŰĬШőǃƓŸŊĲċũШƚǃůƓƣŸůƚЮШÑőĲШ  §é ШƣĲƚƣШ

ƽċƚШŉŸũũŸƽĲĬШĤǃШƓŸƚƣШőŸĦШÑƨťĲǃќƚШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲШƣĲƚƣЮШ?ŔǭĲƖĲŰĦĲƚШċƣШÂШӅШΜЮΜΡШƽĲƖĲШĦŸŰƚŔĬĲƖĲĬШ

ƚƣċƣŔƚƣŔĦċũũǃШƚŔŊŰŔǯĦċŰƣЮШÑőĲШƣĲƚƣШƽċƚШĦŸŰĬƨĦƣĲĬШƨƚŔŰŊШÅШƻĲƖƚŔŸŰШΠЮΠЮΝЮ 

ÑőĲШÉőċŰŰŸŰрìŔĲŰĲƖШŔŰĬĲǂШрcрШċŰĬШƖŔĦőŰĲƚƚШрÅрЯШċŰĬШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШŸŉШĤċĦƣĲƖŔċũЯШŉƨŰŊċũЯШċŰĬШ

ŸŸůǃĦĲƣĲƚШŉƖŸůШĲċĦőШŸƖĦőċƖĬШċƣШĲċĦőШƚċůƓũŔŰŊШƣŔůĲШƽĲƖĲШƚƨĤŢĲĦƣĲĬШƣŸШċШŸŰĲрƽċǃШ  §é ШċƣШĬŔǭĲƖĲŰƣШ

ƣċǂŸŰŸůŔĦШũĲƻĲũƚЮШÑőĲШĬċƣċШƽĲƖĲШŉƨƖƣőĲƖШƚƨĤŢĲĦƣĲĬШƣŸШċШƣƽŸрƽċǃШ §é ШƣŸШƣĲƚƣШƣőĲШŔŰƣĲƖċĦƣŔƻĲШĲǭĲĦƣƚШŸŉШ

ƣőĲШљƓũċŰƣќƚШƚƣċƣƨƚњШċŰĬШƚĲċƚŸŰЮШÑőĲШ  §é ШƣĲƚƣШƽċƚШŉŸũũŸƽĲĬШĤǃШƓŸƚƣШőŸĦШÑƨťĲǃќƚШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲШ

ƣĲƚƣЮШ?ŔǭĲƖĲŰĦĲƚШċƣШÂШӅШΜЮΜΡШƽĲƖĲШĦŸŰƚŔĬĲƖĲĬШƚƣċƣŔƚƣŔĦċũũǃШƚŔŊŰŔǯĦċŰƣЮ 

ШŰŸŰрůĲƣƖŔĦШůƨũƣŔĬŔůĲŰƚŔŸŰċũШƚĦċũŔŰŊШы ~?ÉьШċŰċũǃƚŔƚШƨƚŔŰŊШ7Ɩċǃр9ƨƖƣŔƚШĬŔƚƚŔůŔũċƖŔƣŔĲƚШċƣШƣőĲШ§ÑÖШċŰĬШ

Ǎ§ÑÖШũĲƻĲũШƽċƚШĦŸŰĬƨĦƣĲĬШƣŸШċƚƚĲƚƚШƻċƖŔċƣŔŸŰƚШŔŰШƚŸŔũШůŔĦƖŸĤŔċũШƚƣƖƨĦƣƨƖĲШыŉƨŰŊċũШċŰĬШĤċĦƣĲƖŔċũШ

ĦŸůůƨŰŔƣŔĲƚШƖĲƚƓĲĦƣŔƻĲũǃьШĤĲƣƽĲĲŰШċƚǃůƓƣŸůċƣŔĦШċŰĬШƚǃůƓƣŸůċƣŔĦШċƖĲċƚШŔŰШĲċĦőШŸƖĦőċƖĬЮШÑőĲШ

ƚŔŊŰŔǯĦċŰĦĲШŸŉШĬŔǭĲƖĲŰĦĲƚШƽċƚШċƚƚĲƚƚĲĬШƻŔċШÂĲƖ~  §é ШƽŔƣőШΦΦΦΦШƓĲƖůƨƣċƣŔŸŰƚШƨƚŔŰŊШƣőĲШ ĬŸŰŔƚΞШ

ŉƨŰĦƣŔŸŰШŔŰШÅШƻĲƖƚŔŸŰШΠЮΠЮΝШƽŔƣőШƣőĲШѢƻĲŊċŰѢШƓċĦťċŊĲЮШfŰĬŔĦċƣŸƖШÉƓĲĦŔĲƚШ ŰċũǃƚŔƚШыfÉ ьШƽċƚШƓĲƖŉŸƖůĲĬШŸŰШ

ƣőĲШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШĬċƣċШċƣШƣőĲШ§ÑÖШũĲƻĲũШƨƚŔŰŊШƣőĲШѢŔŰĬŔĦƚƓĲĦŔĲƚѢШƓċĦťċŊĲШŔŰШÅШƻĲƖƚŔŸŰШΠЮΠЮΝЮШ Ш

ůƨũƣŔƓċƣƣĲƖŰШċŰċũǃƚŔƚШƽċƚШċƓƓũŔĲĬШƣŸШŔĬĲŰƣŔŉǃШƚŔŊŰŔǯĦċŰƣШ§ÑÖƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШƣőĲШŸƖĦőċƖĬѣƚШƚƣċƣƨƚЮШ Ш

ƣőƖĲƚőŸũĬШũĲƻĲũШŸŉШŔŰĬŔĦċƣŸƖШƻċũƨĲШƽŔƣőШΦΡӖШƚŔŊŰŔǯĦċŰĦĲШыƓрƻċũƨĲШӅШΜЮΜΡьШƽċƚШĦőŸƚĲŰШċƚШĦƨƣШŸǭШŉŸƖШ

ŔĬĲŰƣŔŉǃŔŰŊШŔŰĬŔĦċƣŸƖШƚƓĲĦŔĲƚШы?ƨŉƖĶŰĲШċŰĬШxĲŊĲŰĬƖĲШΝΦΦΤьЮ 
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ΟΡ 
 

ΟЮ ÅĲƚƨũƣƚа 

ΟЮΝЮ ÉĲƻĲƖŔƣǃШƚĦċũĲШĬŔƚĲċƚĲа 

?ƨƖŔŰŊШΞΜΞΞШċŰĬШΞΜΞΟЯШƣőĲШƚĲƻĲƖŔƣǃШƚĦċũĲШƽċƚШƨƚĲĬШƣŸШċƚƚŸĦŔċƣĲШƚǃůƓƣŸůШƚĲƻĲƖŔƣǃШƚĦŸƖĲƚШƽŔƣőШƣőĲШ

ůŔĦƖŸĤŔŸƣċШƓƖŸǯũĲШыÑċĤũĲШΞьЮШÑőĲШƚĦŸƖŔŰŊШƚĦċũĲШŸŉШƣőĲШĲƓŔŊĲċũШƓċƖƣШƽċƚШƨƚĲĬШƣŸШĬĲǯŰĲШƣőĲШƚǃůƓƣŸůċƣŔĦШ

ƚƣċƣƨƚШŔŰШĤŸƣőШŸƖĦőċƖĬƚШċŰĬШƚĲċƚŸŰƚЮШ?ƨƖŔŰŊШĤŸƣőШƚĲċƚŸŰƚЯШċũƣőŸƨŊőШƣőĲШċĤƚĲŰĦĲШŸŉШĲƻŔĬĲŰƣШĲƓŔŊĲċũШ

ƚǃůƓƣŸůƚЯШőǃƓŸŊĲċũШƚĲƻĲƖŔƣǃШĲƻċũƨċƣŔŸŰШƖĲƻĲċũĲĬШŔŰŔƣŔċũШƖŸŸƣШĬŔƚĲċƚĲШƚǃůƓƣŸůƚШŔŰШƣőĲШċƚǃůƓƣŸůċƣŔĦШ

ċƖĲċƚШŸŉШ§Ξ ЯШ§Ο ЯШċŰĬШ§Π ЮШ ƚШĲǂƓĲĦƣĲĬЯШƖŸŸƣШƚǃůƓƣŸůƚШƽĲƖĲШůŸƖĲШƚĲƻĲƖĲШŔŰШƣőĲШƚǃůƓƣŸůċƣŔĦШċƖĲċƚЮ 

  ÉƓƖŔŰŊ   ƨƣƨůŰ 
òĲċƖ §ƖĦőċƖĬ EƓŔŊĲċũНÉǃůƓƣŸůƚ ÅŸŸƣНÉǃůƓƣŸůƚ òĲċƖ §ƖĦőċƖĬ EƓŔŊĲċũНÉǃůƓƣŸůƚ ÅŸŸƣНÉǃůƓƣŸůƚ 

Ξ
Μ
Ξ
Ξ
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§Ν Μ Μ 

§ΝÉ Ξ ΝЯΤΡ §ΝÉ Ξ ΝЯΤΡ 
§Ξ Μ ΜЯΡ §Ξ ΜЯΡ ΜЯΞΡ 
§ΞÉ Ξ Ξ §ΞÉ Ξ Ξ 
§Ο Μ ΜЯΤΡ §Ο Μ ΜЯΤΡ 
§ΟÉ ΞЯΞΡ ΞЯΞΡ §ΟÉ ΞЯΞΡ ΞЯΡ 
§Π ΜЯΡ Ν §Π ΜЯΡ ΝЯΞΡ 
§ΠÉ ΝЯΞΡ Ν §ΠÉ ΝЯΞΡ ΝЯΤΡ 
§Ρ Μ ΜЯΞΡ §Ρ Μ ΜЯΤΡ 
§ΡÉ Ξ ΝЯΞΡ §ΡÉ Ξ Ξ 

    

Ξ
Μ
Ξ
Ο

 

~ Μ Μ 

      ΝЯΤ ΝЯΟ 

    § ΝЯΜ ΝЯΤ 

    Â ΞЯΜ ΞЯΜ 
        Ä Μ Μ 
ÑċĤũĲШΞаШƻĲƖċŊĲШƚĦŸƖĲШŸŉШƣőĲШĲƓŔŊĲċũШċŰĬШƖŸŸƣШƚǃůƓƣŸůƚШŸŉШƣőĲШťŔƽŔŉƖƨŔƣШƣƖĲĲƚШƚċůƓũĲĬШŉƖŸůШƣőĲШŸƖĦőċƖĬƚШŔŰШƚƓƖŔŰŊШ
ċŰĬШċƨƣƨůŰШŔŰШΞΜΞΞШċŰĬШŔŰШċƨƣƨůŰШŔŰШΞΜΞΟЮШ§аШ§ƖĦőċƖĬƚбШ аШ ƚǃůƓƣŸůċƣŔĦбШÉаШÉǃůƓƣŸůċƣŔĦЮ 

 

 

ΟЮΞЮ fƚŸũċƣŔŸŰШŸŉШŉƨŰŊċũШċŰĬШŸŸůǃĦĲƣĲƚШĦŸůůƨŰŔƣǃШŉƖŸůШĬŔƚĲċƚĲĬШƖŸŸƣƚШċŰĬШƚŸŔũа 

[ƖŸůШΞΜΞΜШƣŸШΞΜΞΟЯШċШĬĲƣċŔũĲĬШƚƨƖƻĲǃШŸŉШƚǃůƓƣŸůċƣŔĦШċŰĬШċƚǃůƓƣŸůċƣŔĦШťŔƽŔŉƖƨŔƣШƖŸŸƣƚШċŰĬШƖőŔǍŸƚƓőĲƖĲШ

ƚŸŔũШƚċůƓũĲƚШƽċƚШĦŸŰĬƨĦƣĲĬШċĦƖŸƚƚШΞΜШué?ÉШŸƖĦőċƖĬƚЮ 



Chapter 2  

 

ΟΣ 
 

§ŉШƣőĲƚĲЯШΝΡШŸƖĦőċƖĬƚШƽĲƖĲШĦũċƚƚŔǯĲĬШċƚШƚǃůƓƣŸůċƣŔĦЯШċŰĬШŔƚŸũċƣŔŸŰƚШƽĲƖĲШĦċƖƖŔĲĬШŸƨƣШŸŰШƣőĲШŉŸũũŸƽŔŰŊаШ

ЯШ7ЯШ9ЯШEЯШ]ЯШcЯШxЯШ§ΝÉЯШ§ΞÉЯШ§ΟÉЯШ§ΠÉЯШ§ΡÉЯШ ЯШ§ЯШċŰĬШÂШыÉŔƣĲƚШĬĲƚĦƖŔĤĲĬШŔŰШƓċƖċŊƖċƓőШΞЮΝьЮШĬĬŔƣŔŸŰċũũǃЯШ

ŔŰШΞΜΞΟЯШƖŸŸƣƚШĦŸũũĲĦƣĲĬШŉƖŸůШċƚǃůƓƣŸůċƣŔĦШŸƖĦőċƖĬƚШ~ШċŰĬШÄШƽĲƖĲШċũƚŸШċŰċũǃƚĲĬЮ 

ÑőĲШŸƖĦőċƖĬƚШ§ΝÉШƣŸШ§ΡÉШƽĲƖĲШƚċůƓũĲĬШĬƨƖŔŰŊШĤŸƣőШƚƓƖŔŰŊШċŰĬШċƨƣƨůŰЯШƣŸШĲƻċũƨċƣĲШƚĲċƚŸŰċũШƻċƖŔċƣŔŸŰƚШ

ċŰĬШƣŸШċƚƚĲƚƚШƣőĲШŉƨŰŊċũШċŰĬШŸŸůǃĦĲƣĲШĦŸůůƨŰŔƣŔĲƚШĦŸŰƣƖŔĤƨƣŔŰŊШƣŸШƖŸŸƣШĬŔƚĲċƚĲƚШŔŰШťŔƽŔŉƖƨŔƣШƓũċŰƣƚЮ 

[ŔŊƨƖĲШΝШƓƖĲƚĲŰƣƚШƣőĲШƓĲƖĦĲŰƣċŊĲШŔŰĦŔĬĲŰĦĲШŸŉШƣőĲШŉƨŰŊċũШċŰĬШŸŸůǃĦĲƣĲШƚƓĲĦŔĲƚШŔƚŸũċƣĲĬШŉƖŸůШƣőĲШ

ƚǃůƓƣŸůċƣŔĦШƚƨƖƻĲǃĲĬШťŔƽŔŉƖƨŔƣШŸƖĦőċƖĬƚШċĦƖŸƚƚШΞΜΞΜЯШΞΜΞΝЯШċŰĬШΞΜΞΟЮШÑőĲШĦŸũƨůŰƚШĦŸƖƖĲƚƓŸŰĬШƣŸШ

ƚƓĲĦŔǯĦШŸƖĦőċƖĬЯШƽőŔũĲШƣőĲШƖŸƽƚШƖĲƓƖĲƚĲŰƣШƣőĲШŔƚŸũċƣĲĬШƚƓĲĦŔĲƚЮШ 

fŰШΞΜΞΜЯШċШƣŸƣċũШŸŉШƚŔǂШƚƓĲĦŔĲƚШƽĲƖĲШŔƚŸũċƣĲĬЮШÑőĲШůŸƚƣШŉƖĲƕƨĲŰƣũǃШŸĤƚĲƖƻĲĬШƚƓĲĦŔĲƚШŔŰĦũƨĬĲĬШÂƓдШƻĲǂċŰƚЯШ

ƽőŔĦőШƽċƚШƓƖĲƚĲŰƣШŔŰШƣƽŸШŸƖĦőċƖĬƚШыΣΤӖШŔŰШŸƖĦőċƖĬШ ШċŰĬШΝΜΜӖШŔŰШŸƖĦőċƖĬШ7ьЯШċŰĬШ?ċĦƣǃũŸŰĲĦƣƖŔċШ

ĲĦƨċĬŸƖĲŰƚŔƚШыΣΤӖШŔŰШŸƖĦőċƖĬШ ьЮ 

fŰШΞΜΞΝЯШƚƓĲĦŔĲƚШĬŔƻĲƖƚŔƣǃШŔŰĦƖĲċƚĲĬЯШƽŔƣőШĲŔŊőƣШĬŔƚƣŔŰĦƣШƚƓĲĦŔĲƚШĬĲƣĲĦƣĲĬШċĦƖŸƚƚШƣőĲШƚƨƖƻĲǃĲĬШŸƖĦőċƖĬƚЮШ

 ŸƣċĤũǃЯШÂƓдШƻĲǂċŰƚШƽċƚШƓƖĲƚĲŰƣШŔŰШŉŸƨƖШŸƨƣШŸŉШǯƻĲШŸƖĦőċƖĬƚШƚċůƓũĲĬЯШƽŔƣőШƣőĲШőŔŊőĲƚƣШŔŰĦŔĬĲŰĦĲШыΝΜΜӖьШ

ŔŰШƣƽŸШŸƖĦőċƖĬƚЮШ?ċĦƣǃũŸŰĲĦƣƖŔċШƓċƨĦŔƚĲƓƣċƣċШċŰĬШ?дЮĲĦƨċĬŸƖŔĲŰƚŔƚШƽĲƖĲШƓƖĲƚĲŰƣШŔŰШƣőƖĲĲШŸƨƣШŸŉШǯƻĲШ

ŸƖĦőċƖĬƚШƚċůƓũĲĬЯШƖĲċĦőŔŰŊШƨƓШƣŸШΣΤӖШŔŰШƣƽŸШũŸĦċƣŔŸŰƚЮ 

fŰШΞΜΞΟЯШƽĲШĬĲƣĲĦƣĲĬШƣőĲШőŔŊőĲƖШŰƨůĤĲƖШыΝΡьШŸŉШĬŔǭĲƖĲŰƣШƚƓĲĦŔĲƚШŔƚŸũċƣĲĬЮШ?ċĦƣǃũŸŰĲĦƣƖŔċШƓċƨĦŔƚĲƓƣċƣċШ

ƖĲŊŔƚƣĲƖĲĬШƣőĲШőŔŊőĲƚƣШŔŰĦŔĬĲŰĦĲШƻċũƨĲƚШыΣΤӖьШŔŰШƣƽŸШŸƖĦőċƖĬƚЯШƽőŔũĲШÂƓдЮƻĲǂċŰƚШƽċƚШƓƖĲƚĲŰƣШŔŰШŸŰĲШ

ŸƖĦőċƖĬШыΡΜӖШŔŰĦŔĬĲŰĦĲьЮШ]ũŸĤŔƚƓŸƖċŰŊŔƨůШƚƓƓЮШċŰĬШ[ƨƚċƖŔƨůШƚƓƓЮШƚőŸƽĲĬШċШƽŔĬĲƖШĬŔƚƣƖŔĤƨƣŔŸŰШċĦƖŸƚƚШ

ŸƖĦőċƖĬƚЮ 

]ĲŰĲƖċũũǃЯШÂƓдЮƻĲǂċŰƚШƽċƚШĦŸŰƚŔƚƣĲŰƣũǃШŉŸƨŰĬШċĦƖŸƚƚШċũũШƣőƖĲĲШǃĲċƖƚЯШĬĲůŸŰƚƣƖċƣŔŰŊШċШőŔŊőШŔŰĦŔĬĲŰĦĲШŔŰШ

ůƨũƣŔƓũĲШŸƖĦőċƖĬƚЯШƽŔƣőШċŰШŔŰĦŔĬĲŰĦĲШƖċŰŊŔŰŊШŉƖŸůШΟΟӖШƣŸШΝΜΜӖЮШÑőŔƚШƚƨŊŊĲƚƣƚШƣőċƣШŔƣШůċǃШĤĲШċШƓĲƖƚŔƚƣĲŰƣШ

ċŰĬШĬŸůŔŰċŰƣШŸŸůǃĦĲƣĲШŔŰШťŔƽŔŉƖƨŔƣШŸƖĦőċƖĬƚЮШ?дЮĲĦƨċĬŸƖĲŰƚŔƚШċŰĬШ?дЮƓċƨĦŔƚĲƓƣċƣċШƽĲƖĲШċũƚŸШŉƖĲƕƨĲŰƣũǃШ

ĬĲƣĲĦƣĲĬЯШƓċƖƣŔĦƨũċƖũǃШŔŰШΞΜΞΝШċŰĬШΞΜΞΟЯШƽőĲƖĲШƣőĲŔƖШŔŰĦŔĬĲŰĦĲШƖĲċĦőĲĬШΣΤӖЮШÑőĲШƓƖĲƚĲŰĦĲШŸŉШfũǃŸŰĲĦƣƖŔċШ

ũŔƖŔŸĬĲŰĬƖŔЯШƽċƚШŸĤƚĲƖƻĲĬШŔŰШƣőĲШĬċƣċƚĲƣШŔŰШΞΜΞΜШċŰĬШΞΜΞΝЮШfƣШƽċƚШĬĲƣĲĦƣĲĬШŔŰШƣőƖĲĲШƚƨƖƻĲǃĲĬШŸƖĦőċƖĬƚШ

ы7ЯШ9ШċŰĬШEьЯШƽőĲƖĲШŔƣШĲǂőŔĤŔƣĲĬШƨƓШƣŸШƣőĲШΣΤӖШŸŉШŔŰĦŔĬĲŰĦĲЮ 



Chapter 2 

 

ΟΤ 
 

 

[ŔŊƨƖĲШΝаШƣőĲШƣċĤũĲШŔũũƨƚƣƖċƣĲƚШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШŔŰĦŔĬĲŰĦĲШŸŉШŉƨŰŊċũоŸŸůǃĦĲƣĲШŔƚŸũċƣĲƚШŸĤƣċŔŰĲĬШƣőƖŸƨŊőШĬŔƖĲĦƣШ
ŔƚŸũċƣŔŸŰƚЯШƖĲũċƣŔƻĲШƣŸШƣőĲШƣŸƣċũШƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚШƚċůƓũĲĬШŉƖŸůШŸƖĦőċƖĬƚШ ЯШ7ШŔŰШΞΜΞΜЯШ9ЯШEЯШ]ЯШcЯШxШŔŰШΞΜΞΝЯШċŰĬШ
~ЯШ ЯШ§ЯШÂЯШÄШŔŰШΞΜΞΟЮ 

[ŔŊƨƖĲШΞШƖĲƓŸƖƣƚШƣőĲШƓĲƖĦĲŰƣċŊĲШŔŰĦŔĬĲŰĦĲШŸŉШŉƨŰŊċũШċŰĬШŸŸůǃĦĲƣĲШƚƓĲĦŔĲƚШŔƚŸũċƣĲĬШŉƖŸůШƚǃůƓƣŸůċƣŔĦШ

ťŔƽŔŉƖƨŔƣШŸƖĦőċƖĬƚШĬƨƖŔŰŊШÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞЮ 

fŰШΞΜΞΞЯШƣőĲШŸƻĲƖċũũШƖĲƚƨũƣƚШĦŸŰǯƖůĲĬШƣőĲШƓƖĲƻċũĲŰĦĲШŸŉШÂƓдЮƻĲǂċŰƚШŔŰШċũũШƣőĲШǯƻĲШŸƖĦőċƖĬƚШƚċůƓũĲĬЮШ

EǂĦĲƓƣШŉŸƖШ§ΡШŔŰШƚƓƖŔŰŊШċŰĬШ§ΟШŔŰШċƨƣƨůŰЯШŔƣШƽċƚШŔƚŸũċƣĲĬШƽŔƣőШċШůċǂŔůƨůШŔŰĦŔĬĲŰĦĲШŸŉШΤΡӖЮШůŸŰŊШ

ŉƨŰŊŔЯШfũǃŸŰĲĦƣƖŔċШƚƓƓЮШƽċƚШċĤƚĲŰƣШŸŰũǃШŔŰШ§ΟЯШƽőŔũĲШŔŰШƣőĲШŸƣőĲƖШŸƖĦőċƖĬƚЯШŔƣШƽċƚШŉƖĲƕƨĲŰƣũǃШŔƚŸũċƣĲĬШŔŰШ

ĤŸƣőШÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰЯШƽŔƣőШŔŰĦŔĬĲŰĦĲƚШƖċŰŊŔŰŊШŉƖŸůШΞΡӖШƣŸШΡΜӖЮШ?ċĦƣŔũŸŰĲĦƣƖŔċЮƓċƨĦŔƚĲƓƣċƣċШƽċƚШ

ċũƚŸШĬĲƣĲĦƣĲĬШŔŰШĤŸƣőШƚĲċƚŸŰƚЯШƚőŸƽŔŰŊШċШƚŔůŔũċƖШŉƖĲƕƨĲŰĦǃШƓċƣƣĲƖŰЯШƚƨŊŊĲƚƣŔŰŊШŔƣƚШƓĲƖƚŔƚƣĲŰƣШƓƖĲƚĲŰĦĲШ

ċĦƖŸƚƚШĬŔǭĲƖĲŰƣШĲŰƻŔƖŸŰůĲŰƣċũШĦŸŰĬŔƣŔŸŰƚЮШfũǃŸŰĲĦƣƖŔċЮũŔƖŔŸĬĲŰĬƖŔШƽċƚШŸŰũǃШƓƖĲƚĲŰƣШŔŰШ§ΝÉШċŰĬШ§ΞÉШŔŰШ

ĤŸƣőШÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰЯШƖĲċĦőŔŰŊШċШůċǂŔůƨůШŸŉШΞΡӖШŔŰĦŔĬĲŰĦĲШŔŰШƣőĲƚĲШŸƖĦőċƖĬƚ 

[ƨƚċƖŔƨůШŔŰĦċƖŰċƣƨůШċŰĬШ[дШƚŸũċŰŔШƽĲƖĲШĬĲƣĲĦƣĲĬШŸŰũǃШŔŰШ ƨƣƨůŰЯШĤŸƣőШƽŔƣőШċŰШŔŰĦŔĬĲŰĦĲШŸŉШΞΡӖШŔŰШ§ΡÉЮ 

 

[ŔŊƨƖĲШΞаШƖĲƓŸƖƣĲĬШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШŔŰĦŔĬĲŰĦĲШŸŉШŉƨŰŊċũоŸŸůǃĦĲƣĲШŔƚŸũċƣĲƚШŸĤƣċŔŰĲĬШƣőƖŸƨŊőШĬŔƖĲĦƣШŔƚŸũċƣŔŸŰƚЯШ
ƖĲũċƣŔƻĲШƣŸШƣőĲШƣŸƣċũШƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚШƚċůƓũĲĬШŉƖŸůШŸƖĦőċƖĬƚШ§ΝÉЯШ§ΞÉЯШ§ΟÉЯШ§ΠÉЯШċŰĬШ§ΡÉШĬƨƖŔŰŊШÉƓƖŔŰŊШċŰĬШ
ƨƣƨůŰШŸŉШΞΜΞΞЮ 

Species A B C E G H L M N O P Q
Phytopythium vexans 67 100 100 100 0 33 67 67 0 0 0 0
Phytopythium chamaehyphon 0 33 0 0 0 0 0 0 0 0 0 0
Pythium dissotocum 0 0 67 0 0 0 0 0 0 0 0 0
Phytophthora cinnamomi 0 0 0 0 0 0 0 0 0 0 0 33
Globisporangium sylvaticum 0 0 0 0 0 0 0 33 33 0 33 0
Globisporangium paroecandrum 0 0 0 0 0 0 0 33 0 0 0 0
Globisporangium sp. 0 0 0 0 0 0 0 0 0 33 0 0
Ilyonectria robusta 0 67 0 0 0 0 0 0 0 0 33 0
Ilyonectria liriodendri 0 67 67 67 0 0 0 0 0 0 0 0
Ilyonectria lusitanica 0 33 0 0 0 0 0 0 0 0 0 0
Dactylonectria ecuadorensis 67 0 67 0 33 33 0 0 0 0 0 33
Dactylonectria pauciseptata 0 0 67 0 67 0 67 0 67 0 67 0
Dactylonectria novozelandica 0 0 0 0 0 0 0 0 0 33 0 0
Dactylonectria torresensis 0 0 0 0 0 0 67 0 0 0 0 0
Ilyonectria spp. 0 0 0 0 0 0 0 0 0 0 0 33
Thelonectria olida 0 0 0 0 33 0 0 0 0 0 0 0
Thelonectria discophora 0 0 0 0 0 67 0 0 0 0 0 0
Mortierella alpina 0 0 0 0 0 0 0 0 33 0 33 0
Linnemannia sp. 0 0 0 0 0 0 0 0 0 33 0 0
Fusarium proliferatum 0 0 0 0 0 0 0 33 0 0 0 0
Fusarium oxysporum 0 0 0 0 0 0 0 33 0 33 0 0
Fusarium sp. 0 0 0 0 0 0 0 0 33 0 0 0

2020 2021 2023

Species O1S Spring O2S Spring O3S Spring O4S Spring O5S Spring O1S Autumn O2S Autumn O3S Autumn O4S Autumn O5S Autumn
Phytopythium vexans 25 50 50 50 0 25 75 0 25 25
Phytopythium litorale 0 0 0 50 0 0 0 0 0 0
Ilyonectria liriodendri 25 0 0 0 0 25 25 0 0 0
Dactylonectria ecuadorensis 0 0 0 0 0 25 0 0 0 0
Dactylonectria pauciseptata 25 25 0 25 50 0 25 0 0 25
Dactylonectria torresensis 0 0 0 0 0 0 0 0 0 0
Ilyonectria spp. 25 25 0 25 50 50 25 0 25 25
Fusarium incarnatum 0 0 0 0 0 0 0 0 0 25
Fusarium solani 0 0 0 0 0 0 0 0 0 25

2022 Spring 2022 Autumn
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[ŔŊƨƖĲШΟШƓƖĲƚĲŰƣƚШƣőĲШƓĲƖĦĲŰƣċŊĲШŔŰĦŔĬĲŰĦĲШŸŉШŸŸůǃĦĲƣĲШƚƓĲĦŔĲƚШŔƚŸũċƣĲĬШŉƖŸůШƚǃůƓƣŸůċƣŔĦШťŔƽŔŉƖƨŔƣШ

ŸƖĦőċƖĬƚШƨƚŔŰŊШƣőĲШĤċŔƣŔŰŊШƣĲĦőŰŔƕƨĲШĬƨƖŔŰŊШ ƨƣƨůŰШΞΜΞΞ 

ƚШƖĲŊċƖĬƚШƣőĲШĤċŔƣŔŰŊШƖĲƚƨũƣƚЯШċШƣŸƣċũШŸŉШƚĲƻĲŰШŸŸůǃĦĲƣĲШƚƓĲĦŔĲƚШƽĲƖĲШŔƚŸũċƣĲĬШċĦƖŸƚƚШƣőĲШǯƻĲШƚƨƖƻĲǃĲĬШ

ŸƖĦőċƖĬƚЮШÑőĲШůŸƚƣШŉƖĲƕƨĲŰƣũǃШĬĲƣĲĦƣĲĬШƚƓĲĦŔĲƚШƽĲƖĲШÂƓдЮƻĲǂċŰƚЯШÂдШĬŔƚƚŸƣŸĦƨůЯШċŰĬШÂдШċĦĲƖŔŰċЯШĲċĦőШ

ċƓƓĲċƖŔŰŊШŔŰШůƨũƣŔƓũĲШũŸĦċƣŔŸŰƚШƽŔƣőШŔŰĦŔĬĲŰĦĲШƖċŰŊŔŰŊШŉƖŸůШΜШƣŸШΝΜΜӖЮШfŰШƓċƖƣŔĦƨũċƖЯШÂƓдЮƻĲǂċŰƚШƽċƚШ

ĬĲƣĲĦƣĲĬШŔŰШċũũШŸƖĦőċƖĬƚЯШƽŔƣőШƣőĲШůċǂŔůƨůШŔŰĦŔĬĲŰĦĲШŸŉШΝΜΜӖŔŰШ§ΠÉЮШÉŔůŔũċƖũǃЯШÂдЮĬŔƚƚŸƣŸĦƨůШƽċƚШ

ċũƽċǃƚШƓƖĲƚĲŰƣЯШĤƨƣШƽŔƣőШũŸƽĲƖШŔŰĦŔĬĲŰĦĲЮШÂőǃƣŸƓőƣőŸƖċЮċĦĲƖŔŰċШƽċƚШŔĬĲŰƣŔǯĲĬШŔŰШƣőƖĲĲШũŸĦċƣŔŸŰƚЯШ

ƚőŸƽŔŰŊШőŔŊőШŔŰĦŔĬĲŰĦĲШŔŰШ§ΝÉШыΝΜΜӖьШċŰĬШůŸĬĲƖċƣĲШŔŰĦŔĬĲŰĦĲШŔŰШ§ΞÉШċŰĬШ§ΡÉШыΞΡӖьЮШÂőǃƣŸƓǃƣőŔƨůЮ

ĦőċůċĲőǃƓőŸŰШƽċƚШĬĲƣĲĦƣĲĬШŸŰũǃШŔŰШ§ΞÉШыΞΡӖьЯШŔŰĬŔĦċƣŔŰŊШċШũŔůŔƣĲĬШĬŔƚƣƖŔĤƨƣŔŸŰЮШÂдШƓũƨƖŔƻŸƖċШƽċƚШŉŸƨŰĬШ

ĲǂĦũƨƚŔƻĲũǃШŔŰШ§ΟÉШыΞΡӖьЯШƚƨŊŊĲƚƣŔŰŊШƣőċƣШƣőŔƚШƚƓĲĦŔĲƚШůŔŊőƣШƣőƖŔƻĲШƨŰĬĲƖШƚƓĲĦŔǯĦШĤċŔƣŔŰŊШĦŸŰĬŔƣŔŸŰƚШŸƖШ

ĲŰƻŔƖŸŰůĲŰƣċũШŉċĦƣŸƖƚЮШÂőǃƣŸƓǃƣőŔƨůШũŔƣŸƖċũĲШċŰĬШÂдШőĲũŔĦŸŔĬĲƚШƽĲƖĲШŸŰũǃШĬĲƣĲĦƣĲĬШŔŰШ§ΡÉШыΞΡӖьЯШ

ƚƨŊŊĲƚƣŔŰŊШƣőĲŔƖШƚƓŸƖċĬŔĦШŸƖШũŸĦċũŔƚĲĬШƓƖĲƚĲŰĦĲШŔŰШťŔƽŔŉƖƨŔƣШŸƖĦőċƖĬШƚŸŔũƚЮ 

 

[ŔŊƨƖĲШΟаШÅĲƓŸƖƣĲĬШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШŔŰĦŔĬĲŰĦĲШŸŉШŉƨŰŊċũоŸŸůǃĦĲƣĲШŔƚŸũċƣĲƚШŸĤƣċŔŰĲĬШƣőƖŸƨŊőШĤċŔƣŔŰŊШыĤċŔƣЮьШ
ƣĲĦőŰŔƕƨĲЯШƖĲũċƣŔƻĲШƣŸШƣőĲШƣŸƣċũШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШƚċůƓũĲƚШĦŸũũĲĦƣĲĬЯШĦũŸƚĲШƣŸШƣőĲШƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚЯШŉƖŸůШŸƖĦőċƖĬƚШ
§ΝÉЯШ§ΞÉЯШ§ΟÉЯШ§ΠÉЯШċŰĬШ§ΡÉШĬƨƖŔŰŊШƣőĲШ ƨƣƨůŰШŸŉШΞΜΞΞЮ 

 

ΟЮΟЮ ÂċƣőŸŊĲŰŔĦŔƣǃШƣĲƚƣа 

ÑőĲШƓċƣőŸŊĲŰŔĦŔƣǃШƣĲƚƣШĬĲůŸŰƚƣƖċƣĲĬШƣőċƣШťŔƽŔŉƖƨŔƣШƓũċŰƣƚШŔŰŸĦƨũċƣĲĬШƽŔƣőШƻċƖŔŸƨƚШŔƚŸũċƣĲƚШĲǂőŔĤŔƣĲĬШ

ŔŰĦƖĲċƚĲĬШƚǃůƓƣŸůШƚĲƻĲƖŔƣǃШũĲƻĲũƚЯШĤŸƣőШĲƓŔŊĲċũШċŰĬШőǃƓŸŊĲċũЯШĦŸůƓċƖĲĬШƣŸШƣőĲШƚƣċƖƣШŸŉШƣőĲШƣĲƚƣЮШÑőŔƚШ

ƣƖĲŰĬШƽċƚШƓċƖƣŔĦƨũċƖũǃШĲƻŔĬĲŰƣШƨŰĬĲƖШƽċƣĲƖũŸŊŊŔŰŊШĦŸŰĬŔƣŔŸŰƚЯШƽőĲƖĲШƣőĲШǯŰċũШƚǃůƓƣŸůШƚĲƻĲƖŔƣǃШƽċƚШ

ŰŸƣċĤũǃШőŔŊőĲƖШыÑċĤũĲШΟьЮ 

Species O1S Autumn bait.O2S Autumn bait.O3S Autumn bait.O4S Autumn bait.O5S Autumn bait.
Phytopythium vexans 50 75 50 100 50
Phytopythium chamaehyphon 0 25 0 0 0
Pythium dissotocum 50 25 50 25 50
Phytophthora acerina 100 25 0 0 25
Phytophthora plurivora 0 0 25 0 0
Phytopythium litorale 0 0 0 0 25
Phytopythium helicoides 0 0 0 0 25

2022 Baiting
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ÑƖĲċƣůĲŰƣ fƚŸũċƣĲ 
fŰŔƣŔċũНĤƨĬƚН
ŰЮ 

[ŔŰċũН ĤƨĬƚН
ŰЮ 

fŰŔƣŔċũН
EƓŔŊĲċũН
ÉǃůƓƣŸůƚ 

[ŔŰċũН
EƓŔŊĲċũН
ÉǃůƓƣŸůƚ 

fŰŔƣŔċũН
fƓŸŊĲċũН
ÉǃůƓƣŸůƚ 

[ŔŰċũН
fƓŸŊĲċũН
ÉǃůƓƣŸůƚ 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ 

ÂőǃƣŸƓǃƣőŔƨůЮ
ƻĲǂċŰƚ ΤЯΥ Σ Μ ΝНй Μ ΜЯΣНй 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ 

ÂǃƣőŔƨůЮ
ĬŔƚƚŸƣŸĦƨů ΤЯΠ ΠЯΣ Μ ΝЯΣ Μ ΜЯΥНй 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ 

ÂőǃƣŸƓőƣőŸƖċЮ
ċĦĲƖŔŰċ ΣЯΥ ΡЯΞ Μ ΜЯΞ Μ Μ 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ 

ÂőǃƣŸƓőƣőŸƖċЮ
ƓũƨƖŔƻŸƖċ ΣЯΣ ΤЯΠ Μ Ν Μ Μ 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ 

fũǃŸŰĲĦƣƖŔċЮ
ũŔƖŔŸĬĲŰĬƖŔ ΥЯΞ ΣЯΥ Μ ΜЯΞ Μ Μ 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ 

?ċĦƣǃũŸŰĲĦƣƖŔċЮ
ƓċƨĦŔƚĲƓƣċƣċ ΦЯΥ ΤЯΣ Μ ΝЯΠНй Μ ΜЯΥ 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ 9ÑÅxНÂ? ΣЯΥ Ρ Μ ΝЯΞНййй Μ Μ 

ìċƣĲƖũŸŊŊŔŰŊ 
ÂőǃƣŸƓǃƣőŔƨůЮ
ƻĲǂċŰƚ ΤЯΞ ΟЯΠНй Μ ΝЯΣНййй Μ ΞЯΠНййй 

ìċƣĲƖũŸŊŊŔŰŊ ÂǃƣőŔƨůЮ
ĬŔƚƚŸƣŸĦƨů ΣЯΠ ΡЯΠ Μ ΞНййй Μ ΝЯΥНййй 

ìċƣĲƖũŸŊŊŔŰŊ ÂőǃƣŸƓőƣőŸƖċЮ
ċĦĲƖŔŰċ ΤЯΥ ΠЯΞ Μ ΝЯΣНййй Μ ΞЯΠНййй 

ìċƣĲƖũŸŊŊŔŰŊ ÂőǃƣŸƓőƣőŸƖċЮ
ƓũƨƖŔƻŸƖċ ΣЯΣ ΡЯΞ Μ ΝЯΥНййй Μ ΞНййй 

ìċƣĲƖũŸŊŊŔŰŊ fũǃŸŰĲĦƣƖŔċЮ
ũŔƖŔŸĬĲŰĬƖŔ ΡЯΣ ΠЯΥ Μ ΝЯΥНййй Μ ΞЯΞНййй 

ìċƣĲƖũŸŊŊŔŰŊ ?ċĦƣǃũŸŰĲĦƣƖŔċЮ
ƓċƨĦŔƚĲƓƣċƣċ ΦЯΞ ΞЯΞНйй Μ ΞЯΣНййй Μ ΞЯΣНййй 

ìċƣĲƖũŸŊŊŔŰŊ 9ÑÅxНÂ? ΣЯΥ Π Μ ΞНййй Μ ΞНййй 
ÑċĤũĲШΟаШƻĲƖċŊĲШƚĦŸƖĲШŸŉШƣőĲШĲƓŔŊĲċũЯШŔƓŸŊĲċũШƚǃůƓƣŸůƚЯШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШũŔƻĲШĤƨĬƚШŸŉШƣőĲШťŔƽŔŉƖƨŔƣШƣƖĲĲƚШċƣШƣőĲШ
ĤĲŊŔŰŰŔŰŊШċŰĬШƣőĲШĲŰĬШŸŉШƣőĲШƓċƣőŸŊĲŰŔĦŔƣǃШƣĲƚƣЮШ[ŸƖШƣőĲШ§ŰĲрìċǃШ  §é ЯШƣőĲШƚŔŊŰŔǯĦċŰĦĲШũĲƻĲũƚШċƖĲШƚőŸƽŰШċƚШйШÂШ
ӅШΜЮΜΡЯШййШÂШӅШΜЮΜΝЯШċŰĬШйййШÂШӅШΜЮΜΜΝЮ 

ĦƖŸƚƚШĤŸƣőШƣƖĲċƣůĲŰƣƚЯШċШŊĲŰĲƖċũШĬĲĦũŔŰĲШŔŰШƣőĲШŰƨůĤĲƖШŸŉШĤƨĬƚШƽċƚШŸĤƚĲƖƻĲĬШŉƖŸůШƣőĲШĤĲŊŔŰŰŔŰŊШƣŸШ

ƣőĲШĲŰĬШŸŉШƣőĲШĲǂƓĲƖŔůĲŰƣШыÑċĤЮШΟьЮШcŸƽĲƻĲƖЯШƣőŔƚШƖĲĬƨĦƣŔŸŰШƽċƚШůŸƖĲШƓƖŸŰŸƨŰĦĲĬШƨŰĬĲƖШƽċƣĲƖũŸŊŊŔŰŊШ

ĦŸŰĬŔƣŔŸŰƚЮШ[ŸƖШĲǂċůƓũĲЯШÂƓдЮƻĲǂċŰƚШĬĲĦƖĲċƚĲĬШŉƖŸůШΤЮΞШƣŸШΟЮΠШƻŔċĤũĲШĤƨĬƚШƨŰĬĲƖШƽċƣĲƖũŸŊŊŔŰŊЯШ

ĦŸůƓċƖĲĬШƣŸШċШƚůċũũĲƖШƖĲĬƨĦƣŔŸŰШŉƖŸůШΤЮΥШƣŸШΣШƨŰĬĲƖШƖĲŊƨũċƖШŔƖƖŔŊċƣŔŸŰЮШÉŔůŔũċƖũǃЯШ?дЮƓċƨĦŔƚĲƓƣċƣċШ

ĲǂőŔĤŔƣĲĬШċШƚŔŊŰŔǯĦċŰƣШĬĲĦũŔŰĲШŉƖŸůШΦЮΞШƣŸШΞЮΞШĤƨĬƚШƨŰĬĲƖШƽċƣĲƖũŸŊŊŔŰŊЯШĦŸůƓċƖĲĬШƣŸШċШƖĲĬƨĦƣŔŸŰШŉƖŸůШ

ΦЮΥШ ƣŸШ ΤЮΣШ ƨŰĬĲƖШ ƖĲŊƨũċƖШ ŔƖƖŔŊċƣŔŸŰЮШ EƓŔŊĲċũШċŰĬШ ŔƓŸŊĲċũШ ƚǃůƓƣŸůƚШ ŔŰĦƖĲċƚĲĬШ ƚŔŊŰŔǯĦċŰƣũǃШ ƨŰĬĲƖШ

ƽċƣĲƖũŸŊŊĲĬШĦŸŰĬŔƣŔŸŰƚЯШƽŔƣőШŔƚŸũċƣĲƚШƚƨĦőШċƚШÂƓдЮƻĲǂċŰƚЯШÂдЮċĦĲƖŔŰċЯШċŰĬШ?дЮƓċƨĦŔƚĲƓƣċƣċШƚőŸƽŔŰŊШ

őŔŊőũǃШƚŔŊŰŔǯĦċŰƣШыƓЮӃШΜЮΜΜΝьШŔŰĦƖĲċƚĲƚШŔŰШĤŸƣőШċĤŸƻĲШċŰĬШƖŸŸƣШƚǃůƓƣŸůƚЮШfŰШĦŸŰƣƖċƚƣЯШƨŰĬĲƖШƖĲŊƨũċƖШ

ŔƖƖŔŊċƣŔŸŰЯШƣőĲШƚǃůƓƣŸůƚШƽĲƖĲШũĲƚƚШƚĲƻĲƖĲЯШƽŔƣőШƚůċũũĲƖШŔŰĦƖĲċƚĲƚШŔŰШĲƓŔŊĲċũШƚǃůƓƣŸůƚШċŰĬШƖĲũċƣŔƻĲũǃШ
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ŉĲƽШ ŔŰƚƣċŰĦĲƚШ ŸŉШ ŔƓŸŊĲċũШ ƚǃůƓƣŸůШ ĬĲƻĲũŸƓůĲŰƣЮШÂдЮĬŔƚƚŸƣŸĦƨůШċŰĬШ?дЮƓċƨĦŔƚĲƓƣċƣċШĲǂőŔĤŔƣĲĬШ

ƚŔŊŰŔǯĦċŰƣШĤƨƣШůŸĬĲƖċƣĲШŔŰĦƖĲċƚĲƚШŔŰШƚǃůƓƣŸůƚШĲƻĲŰШƨŰĬĲƖШƖĲŊƨũċƖШŔƖƖŔŊċƣŔŸŰШыÑċĤЮШΟьЮШÑőĲШĦŸŰƣƖŸũШċũƚŸШ

ƚőŸƽĲĬШƚǃůƓƣŸůШĬĲƻĲũŸƓůĲŰƣШƨŰĬĲƖШƽċƣĲƖũŸŊŊŔŰŊЯШƚƨŊŊĲƚƣŔŰŊШƣőċƣШƽċƣĲƖШƚƣƖĲƚƚШċũŸŰĲШůċǃШĦŸŰƣƖŔĤƨƣĲШ

ƣŸШƚǃůƓƣŸůШĲǂƓƖĲƚƚŔŸŰЮШ 

ÅĲрŔƚŸũċƣŔŸŰШŉƖŸůШĬŔƚĲċƚĲĬШƓũċŰƣƚШĦŸŰǯƖůĲĬШƣőĲШƓƖĲƚĲŰĦĲШŸŉШ?дЮƓċƨĦŔƚĲƓƣċƣċЮŉƖŸůШƖĲŊƨũċƖШŔƖƖŔŊċƣŔŸŰШ

ƣƖĲċƣůĲŰƣШċŰĬШfдЮƖŸĤƨƚƣċЮŉƖŸůШƣőĲШƽċƣĲƖũŸŊŊĲĬШĤũŸĦťЮШfƣШƽċƚШŰŸƣШƓŸƚƚŔĤũĲШƣŸШŉƨũǯũШuŸĦőќƚШƓŸƚƣƨũċƣĲƚШŔŰШ

ƣőĲШŸƣőĲƖШƣƖĲċƣůĲŰƣƚЮ 

ÑőĲШƓċƣőŸŊĲŰŔĦŔƣǃШƣĲƚƣШĬĲůŸŰƚƣƖċƣĲĬШċШůċƖťĲĬШĬŔǭĲƖĲŰĦĲШŔŰШƣőĲШƖĲƚƓŸŰƚĲШŸŉШťŔƽŔŉƖƨŔƣШƓũċŰƣƚШƣŸШƖĲŊƨũċƖШ

ŔƖƖŔŊċƣŔŸŰШĦŸŰĬŔƣŔŸŰƚШĦŸůƓċƖĲĬШƣŸШƽċƣĲƖũŸŊŊŔŰŊШĦŸŰĬŔƣŔŸŰƚШы[ŔŊЮШΣЯШÑċĤũĲƚШΠШċŰĬШΡьЮ 

 

[ŔŊƨƖĲШΣаШÑőƖĲĲрǃĲċƖрŸũĬШťŔƽŔŉƖƨŔƣШƣƖĲĲƚШċŉƣĲƖШƣőĲШŸŰĲрǃĲċƖШƓċƣőŸŊĲŰŔĦŔƣǃШƣĲƚƣШŔŰŸĦƨũċƣĲĬШƽŔƣőШ?ċĦƣǃũŸŰĲĦƣƖŔċШ
ƓċƨĦŔƚĲƓƣċƣċШƨŰĬĲƖШ ƖĲŊƨũċƖШ ċŰĬШ ƽċƣĲƖũŸŊŊĲĬШ ĦŸŰĬŔƣŔŸŰƚЮШ ыċьШ ÅŸŸƣƚШ ƨŰĬĲƖШ ƖĲŊƨũċƖШ ŔƖƖŔŊċƣŔŸŰЯШ ƚőŸƽШ ŰŸƖůċũШ
ĬĲƻĲũŸƓůĲŰƣЮШыĤьШÅŸŸƣƚШƨŰĬĲƖШƽċƣĲƖũŸŊŊĲĬШĦŸŰĬŔƣŔŸŰƚШƚőŸƽШŰŸƣċĤũĲШƖŸƣƣŔŰŊЮШыĦьШEƓŔŊĲċũШĦŸŰĬŔƣŔŸŰШŸŉШƣőĲШƓũċŰƣШ
ƨŰĬĲƖШƖĲŊƨũċƖШĦŸŰĬŔƣŔŸŰƚЯШċƓƓĲċƖŔŰŊШőĲċũƣőǃЮШыĬьШÑőĲШĲƓŔŊĲċũШĦŸŰĬŔƣŔŸŰШƨŰĬĲƖШƽċƣĲƖũŸŊŊĲĬШĦŸŰĬŔƣŔŸŰƚЯШĬŔƚƓũċǃƚШ
ƚĲƻĲƖĲШƚǃůƓƣŸůƚЮ 
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ΠΝ 
 

One-Way ANOVA 

  Treatment Isolate 

  F Sig. F Sig. 

Plant length from the collar 
(cm) 

19.930 p<0.001 *** 2.157 0.0590 ns 

Total fresh weight (g) 77.275 p<0.001 *** 0.466 0.8308 ns  

Fresh roots weight (g) 128.502 p<0.001 *** 0.314 0.9272 ns  

ÑċĤũĲШΠаШ§ŰĲрƽċǃШ  §é ШŉŸƖШƓũċŰƣШŊƖŸƽƣőШƓċƖċůĲƣĲƖƚЯШĲƻċũƨċƣŔŰŊШƣőĲШĲǭĲĦƣƚШŸŉШÑƖĲċƣůĲŰƣШċŰĬШfƚŸũċƣĲЮШÑőĲШ
ċŰċũǃƚŔƚШƽċƚШĦŸŰĬƨĦƣĲĬШŸŰШƓũċŰƣШũĲŰŊƣőШŉƖŸůШƣőĲШĦŸũũċƖЯШƣŸƣċũШŉƖĲƚőШƽĲŔŊőƣЯШċŰĬШŉƖĲƚőШƖŸŸƣШƽĲŔŊőƣЮШÉŔŊŰŔǯĦċŰĦĲШ
ũĲƻĲũƚаШƓШӃШΜЮΜΜΝШыййьШċŰĬШŰŸŰрƚŔŊŰŔǯĦċŰƣШыŰƚьЮ 

 

Two-Way ANOVA  
Treatment 

  
Isolate 

  
Treatment × Isolate 

  
 F Sig. F Sig. F Sig. 

Plant length from the collar 
(cm) 

24.214 p<0.001 *** 3.034 0.0122 * 1.401 0.2305 ns  

Total fresh weight (g) 76.829 p<0.001 *** 1.023 
0.4199 

ns 
0.911 0.4936 ns  

Fresh roots weight (g) 123.77 p<0.001 *** 0.916 
0.4898 

ns 
0.665 0.6775 ns 

ÑċĤũĲШΡаШÑƽŸрƽċǃШ  §é ШŉŸƖШƓũċŰƣШŊƖŸƽƣőШƓċƖċůĲƣĲƖƚШċƚƚĲƚƚŔŰŊШƣőĲШĲǭĲĦƣƚШŸŉШÑƖĲċƣůĲŰƣЯШfƚŸũċƣĲЯШċŰĬШƣőĲŔƖШ
ŔŰƣĲƖċĦƣŔŸŰШыÑƖĲċƣůĲŰƣШҾШfƚŸũċƣĲьШŸŰШƓũċŰƣШŊƖŸƽƣőШƓċƖċůĲƣĲƖƚЮШÑőĲШċŰċũǃƚŔƚШƽċƚШĦŸŰĬƨĦƣĲĬШŸŰШƓũċŰƣШũĲŰŊƣőШŉƖŸůШ
ƣőĲШĦŸũũċƖЯШƣŸƣċũШŉƖĲƚőШƽĲŔŊőƣЯШċŰĬШŉƖĲƚőШƖŸŸƣШƽĲŔŊőƣЮШÉŔŊŰŔǯĦċŰĦĲШũĲƻĲũƚаШƓШӃШΜЮΜΜΝШыйййьЯШƓШӃШΜЮΜΡШыйьЯШċŰĬШŰŸŰр
ƚŔŊŰŔǯĦċŰƣШыŰƚьЮ 

ÅĲŊċƖĬŔŰŊШƓũċŰƣШũĲŰŊƣőЯШƣŸƣċũШŉƖĲƚőШƽĲŔŊőƣЯШċŰĬШŉƖĲƚőШƖŸŸƣШƽĲŔŊőƣЯШƣőĲШ§ŰĲрìċǃШ  §é ШċĦƖŸƚƚШƣƖĲċƣůĲŰƣƚШ

ƨŰĬĲƖШƖĲŊƨũċƖШŔƖƖŔŊċƣŔŸŰШċŰĬШƽċƣĲƖũŸŊŊŔŰŊШĦŸŰĬŔƣŔŸŰƚШƚőŸƽĲĬШőŔŊőũǃШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲƚШыÂШӃШΜЮΜΜΝьЯШ

ĦŸŰƻĲƖƚĲũǃШċĦƖŸƚƚШŔƚŸũċƣĲƚШƣőĲШ§ŰĲрƽċǃШ  §é ШƽċƚШŰŸƣШƚŔŊŰŔǯĦċŰƣШыŰƚьШыÑċĤЮШΠьЮШÑőĲШÑƽŸрƽċǃШ  §é Ш

ĦŸŰǯƖůĲĬШƣőĲƚĲШƖĲƚƨũƣƚЯШċĬĬŔƣŔŸŰċũũǃШƣőĲШŔŰƣĲƖċĦƣŔƻĲШĲǭĲĦƣШŸŉШÑƖĲċƣůĲŰƣШċŰĬШfƚŸũċƣĲШƖĲƚƨũƣĲĬШŰŸƣШ

ƚŔŊŰŔǯĦċƣŔƻĲШыÑċĤЮШΡьЮ 

ÖŰĬĲƖШƽċƣĲƖũŸŊŊŔŰŊШĦŸŰĬŔƣŔŸŰƚЯШċШƚőċƖƓШĬĲĦũŔŰĲШŔŰШĤŸƣőШƓũċŰƣШũĲŰŊƣőШċŰĬШĤŔŸůċƚƚШƽċƚШŸĤƚĲƖƻĲĬШċĦƖŸƚƚШ

ċũũШŔƚŸũċƣĲƚЯШŰĲŊċƣŔƻĲШĦŸŰƣƖŸũШŔŰĦũƨĬĲĬЮШ[ŸƖШŔŰƚƣċŰĦĲЯШÂƓдЮƻĲǂċŰƚШĲǂƓĲƖŔĲŰĦĲĬШċШƖĲĬƨĦƣŔŸŰШŔŰШƓũċŰƣШũĲŰŊƣőШ

ŉƖŸůШΞΞΤШĦůШƨŰĬĲƖШƖĲŊƨũċƖШŔƖƖŔŊċƣŔŸŰШƣŸШΝΤΝЮΥШĦůШƨŰĬĲƖШƽċƣĲƖũŸŊŊŔŰŊЯШċŰĬШŔƣƚШŉƖĲƚőШƖŸŸƣШƽĲŔŊőƣШĬƖŸƓƓĲĬШ

ŉƖŸůШΤΡЮΣШŊШƣŸШΞΦЮΞШŊЮШÉŔůŔũċƖũǃЯШƣőĲШƣŸƣċũШŉƖĲƚőШƽĲŔŊőƣШŸŉШƓũċŰƣƚШƣƖĲċƣĲĬШƽŔƣőШÂдЮċĦĲƖŔŰċШĬƖŸƓƓĲĬШĬƖċƚƣŔĦċũũǃШ

ŉƖŸůШΞΞΠШŊШƣŸШΥΠШŊЯШċŰĬШƣőĲШŉƖĲƚőШƖŸŸƣШƽĲŔŊőƣШĬĲĦƖĲċƚĲĬШŉƖŸůШΤΣЮΣШŊШƣŸШΝΤЮΠШŊШыÑċĤЮШΣьЮШEƻĲŰШƣőĲШĦŸŰƣƖŸũШ

ŊƖŸƨƓШƚőŸƽĲĬШċШŰŸƣċĤũĲШĬĲĦƖĲċƚĲШŔŰШƓũċŰƣШũĲŰŊƣőЯШƣŸƣċũШŉƖĲƚőШƽĲŔŊőƣЯШċŰĬШƖŸŸƣШƽĲŔŊőƣШƨŰĬĲƖШƽċƣĲƖũŸŊŊĲĬШ

ĦŸŰĬŔƣŔŸŰƚЮШÑőĲШŸƻĲƖċũũШƖĲƚƨũƣƚШŔŰĬŔĦċƣĲШƣőċƣШƽċƣĲƖũŸŊŊŔŰŊШƚƨĤƚƣċŰƣŔċũũǃШĲŰőċŰĦĲƚШƣőĲШũŸƚƚШŸŉШƖŸŸƣШ
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ΠΞ 
 

ĤŔŸůċƚƚЯШũĲċĬŔŰŊШƣŸШůŸƖĲШƚĲƻĲƖĲШƖĲĬƨĦƣŔŸŰƚШŔŰШƓũċŰƣШƻŔċĤŔũŔƣǃЯШƚǃůƓƣŸůШĬĲƻĲũŸƓůĲŰƣЯШƓũċŰƣШŊƖŸƽƣőЯШċŰĬШ

ĤŔŸůċƚƚШċĦĦƨůƨũċƣŔŸŰЮ 

 

ÑƖĲċƣůĲŰƣ fƚŸũċƣĲ ÂũċŰƣНũĲŰŊƣőНŉƖŸůНƣőĲНĦŸũũċƖН
ыĦůь 

ÑŸƣċũНŉƖĲƚőНƽĲŔŊőƣН
ыŊь 

[ƖĲƚőНƖŸŸƣƚНƽĲŔŊőƣН
ыŊь 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ ÂőǃƣŸƓǃƣőŔƨůЮƻĲǂċŰƚ ΞΞΤ ΝΦΥ ΤΡЯΣ 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ ÂǃƣőŔƨůЮĬŔƚƚŸƣŸĦƨů ΞΟΦЯΠ ΝΥΞН ΤΡЯΠ 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ ÂőǃƣŸƓőƣőŸƖċЮċĦĲƖŔŰċ ΞΞΦЯΣ ΞΞΠ ΤΣЯΣ 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ ÂőǃƣŸƓőƣőŸƖċЮƓũƨƖŔƻŸƖċ ΝΤΥЯΠ ΝΥΡ ΣΠЯΞ 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ fũǃŸŰĲĦƣƖŔċЮũŔƖŔŸĬĲŰĬƖŔ ΞΝΠЯΥ ΝΦΦ ΤΝ 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ 

?ċĦƣǃũŸŰĲĦƣƖŔċЮ
ƓċƨĦŔƚĲƓƣċƣċ ΝΤΡЯΥ ΝΣΜ ΡΦЯΥ 

ÅĲŊƨũċƖН
ƽċƣĲƖŔŰŊ 9ÑÅxНÂ? ΞΟΝЯΥ ΝΤΡЯΥ ΤΜЯΥ 

ìċƣĲƖũŸŊŊŔŰŊ ÂőǃƣŸƓǃƣőŔƨůЮƻĲǂċŰƚ ΝΤΝЯΥ ΝΜΜ ΞΦЯΞ 
ìċƣĲƖũŸŊŊŔŰŊ ÂǃƣőŔƨůЮĬŔƚƚŸƣŸĦƨů ΝΦΤЯΞ ΝΝΠ ΟΥЯΣ 
ìċƣĲƖũŸŊŊŔŰŊ ÂőǃƣŸƓőƣőŸƖċЮċĦĲƖŔŰċ ΝΤΦЯΥ ΥΠ ΝΤЯΠ 
ìċƣĲƖũŸŊŊŔŰŊ ÂőǃƣŸƓőƣőŸƖċЮƓũƨƖŔƻŸƖċ ΝΣΦЯΥ ΝΝΡ ΞΦЯΠ 
ìċƣĲƖũŸŊŊŔŰŊ fũǃŸŰĲĦƣƖŔċЮũŔƖŔŸĬĲŰĬƖŔ ΝΤΣ ΝΜΣ ΞΥЯΠ 
ìċƣĲƖũŸŊŊŔŰŊ ?ċĦƣǃũŸŰĲĦƣƖŔċЮ

ƓċƨĦŔƚĲƓƣċƣċ ΝΤΤЯΞ ΣΦ ΞΞЯΥ 

ìċƣĲƖũŸŊŊŔŰŊ 9ÑÅxНÂ? ΝΥΟ ΝΜΦ ΞΡЯΣ 
ÑċĤũĲШΣЮШƻĲƖċŊĲШƚĦŸƖĲШŸŉШƣőĲШÂũċŰƣШũĲŰŊƣőШŉƖŸůШƣőĲШĦŸũũċƖЯШƣŸƣċũШŉƖĲƚőШƽĲŔŊőƣЯШċŰĬШŉƖĲƚőШƖŸŸƣƚШƽĲŔŊőƣШċƣШƣőĲШĲŰĬШŸŉШ
ƣőĲШƓċƣőŸŊĲŰŔĦŔƣǃШƣĲƚƣЮ 

 

ΟЮΠЮ 7ċĦƣĲƖŔċũШéΠЯШŉƨŰŊċũШċŰĬЯШŸŸůǃĦĲƣĲШfÑÉШΞШƖĲŊŔŸŰƚШƚĲƕƨĲŰĦŔŰŊ 

ÑőĲШ ŉƨŰŊċũШ ĦŸůƓŸƚŔƣŔŸŰШ ŔŰШ ƖŸŸƣƚШ ƚőŸƽĲĬШ ƚŸůĲШ ŰŸƣċĤũĲШ ĬŔǭĲƖĲŰĦĲƚШ ĤĲƣƽĲĲŰШ ƚǃůƓƣŸůċƣŔĦШ ċŰĬШ

ċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШыÑċĤЮШΤЯШ[ŔŊЮШΤьаШƚĦŸůǃĦŸƣċШƚőŸƽĲĬШőŔŊőĲƖШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШŔŰШƚǃůƓƣŸůċƣŔĦШ

ƚċůƓũĲƚШыΣΣЮΡΦӖьШĦŸůƓċƖĲĬШƣŸШċƚǃůƓƣŸůċƣŔĦШыΠΥЮΦΡӖьШы§ŰĲрìċǃШ  §é ШƓШӀШΜЮΜΟΝьбШ]ũŸůĲƖŸůǃĦŸƣċШ

ŔŰШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШőċĬШċШůƨĦőШőŔŊőĲƖШċĤƨŰĬċŰĦĲШыΝЮΝΜӖьШĦŸůƓċƖĲĬШƣŸШƚǃůƓƣŸůċƣŔĦШыΜЮΝΟӖьШ

ы§ŰĲрìċǃШ  §é ШƓШӀШΜЮΜΟΞьбШ~ŸƖƣŔĲƖĲũũŸůǃĦŸƣċШċŰĬШ~ƨĦŸƖŸůǃĦŸƣċШƓőǃũċШƽĲƖĲШůŸƖĲШċĤƨŰĬċŰƣШŔŰШ

ċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЯШƽŔƣőШƣőĲШůŸƚƣШƚƣƖŔťŔŰŊШĬŔǭĲƖĲŰĦĲШŔŰШ~ƨĦŸƖŸůǃĦŸƣċШыΝЮΜΠӖШƻƚЮШΜЮΜΠӖьЮ 



Chapter 2 

 

ΠΟ 
 

  Éƣċƣƨƚ 

Âőǃũƨů ƚǃůƓƣŸůċƣŔĦ ÉǃůƓƣŸůċƣŔĦ 

ƚĦŸůǃĦŸƣċ ΠΥЮΦΡ ΣΣЮΡΦШй 
ÖŰċƚƚŔŊŰĲĬ ΝΜЮΟΠ ΝΟЮΤΟ 
7ċƚŔĬŔŸůǃĦŸƣċ ΥЮΣΤ ΦЮΞΤ 
ÅŸǍĲũũŸůǃĦŸƣċ ΜЮΦΠ ΝЮΞΦ 
]ũŸůĲƖŸůǃĦŸƣċ ΝЮΝΜ ΜЮΝΟШй 
ŰƣőŸƓőǃƣċ ΞΤЮΣΡ ΥЮΜΣШй 

~ŸƖƣŔĲƖĲũũŸůǃĦŸƣċ ΝЮΞΟ ΜЮΤΥ 
~ƨĦŸƖŸůǃĦŸƣċ ΝЮΜΠ ΜЮΜΠ 
9őǃƣƖŔĬŔŸůǃĦŸƣċ ΜЮΜΝ ΜЮΜΜ 
§ŸůǃĦŸƣċ ΜЮΜΠ ΜЮΜΥ 
9őŸċŰŸǰċŊĲũũċƣċ ΜЮΜΜ ΜЮΜΝ 
9ĲƖĦŸǍŸċ ΜЮΜΝ ΜЮΜΟ 
9ŸŰŔŉĲƖŸƓőǃƣċ ΜЮΜΝ ΜЮΜΜ 

ÑċĤũĲШΤаШ~ĲċŰШƻċũƨĲШŸŉШƣőĲШŉƨŰŊċũШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШŸŉШ ƚǃůƓƣŸůċƣŔĦШċŰĬШÉǃůƓƣŸůċƣŔĦШƖŸŸƣШƚċůƓũĲƚШыÉƓƖŔŰŊШ
ċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞьЮШ[ŸƖШƣőĲШ§ŰĲрìċǃШ  §é ЯШƣőĲШƚŔŊŰŔǯĦċŰĦĲШũĲƻĲũƚШċƖĲШƚőŸƽŰШċƚШйШÂШӅШΜЮΜΡЮ 

 

[ŔŊƨƖĲШΤаШ9ŸůƓŸƚŔƣŔŸŰШŸŉШŉƨŰŊċũШċĤƨŰĬċŰĦĲШċƣШƣőĲШƓőǃũƨůШũĲƻĲũШŔŰШƣőĲШƖŸŸƣƚШŸŉШċƚǃůƓƣŸůċƣŔĦШċŰĬШƚǃůƓƣŸůċƣŔĦШ
ŸƖĦőċƖĬƚШƚċůƓũĲĬШĬƨƖŔŰŊШÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞЮ 

ÑőĲƖĲШƽċƚШċШőŔŊőĲƖШċĤƨŰĬċŰĦĲШŸŉШƣőĲШ§ÑÖƚШŔĬĲŰƣŔǯĲĬШċƚШŰƣőŸƓőǃƣċШŔŰШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШыΞΤЮΣΡӖьШ

ƣőċŰШŔŰШƚǃůƓƣŸůċƣŔĦШŸŰĲƚШыΥЮΜΣӖьШы§ŰĲрìċǃШ  §é ШƓШӀШΜЮΜΝΣьЮ 
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ΠΠ 
 

ÅĲŊċƖĬŔŰŊШ ĤċĦƣĲƖŔċũШ ċĤƨŰĬċŰĦĲШ ŔŰШ ƖŸŸƣШ ƚċůƓũĲƚЯШ ƣőĲШ ĦŸůƓċƖċƣŔƻĲШ ċŰċũǃƚŔƚШ ŸŉШ ƚǃůƓƣŸůċƣŔĦШ ċŰĬШ

ċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШƖĲƻĲċũĲĬШĬŔƚƣŔŰĦƣШĬŔǭĲƖĲŰĦĲƚШŔŰШůŔĦƖŸĤŔċũШĦŸůƓŸƚŔƣŔŸŰШыÑċĤЮШΥЯШ[ŔŊЮШΥьЮ 

ÂƖŸƣĲŸĤċĦƣĲƖŔċШċŰĬШ7ċĦƣĲƖŸŔĬĲƣĲƚШƽĲƖĲШůŸƖĲШċĤƨŰĬċŰƣШŔŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЯШƽŔƣőШÂƖŸƣĲŸĤċĦƣĲƖŔċШ

ċƻĲƖċŊŔŰŊШΠΝЮΦΥӖШŔŰШƚǃůƓƣŸůċƣŔĦШƻĲƖƚƨƚШΞΦЮΜΞӖШŔŰШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШы§ŰĲрìċǃШ  §é ШƓШӀШ

ΜЮΜΝΟьЯШċŰĬШ7ċĦƣĲƖŸŔĬĲƣĲƚШƚőŸƽŔŰŊШΝΦЮΥΥӖШŔŰШƚǃůƓƣŸůċƣŔĦШĦŸůƓċƖĲĬШƣŸШΦЮΡΝӖШŔŰШċƚǃůƓƣŸůċƣŔĦШы§ŰĲр

ìċǃШ  §é ШƓШӀШΜЮΜΞΟьЮ 

  Éƣċƣƨƚ 

Âőǃũƨů ƚǃůƓƣŸůċƣŔĦ ÉǃůƓƣŸůċƣŔĦ 

ÂƖŸƣĲŸĤċĦƣĲƖŔċ ΞΦЮΜΞ ΠΝЮΦΥШй 
7ċĦƣĲƖŸŔĬĲƣĲƚ ΦЮΡΝ ΝΦЮΥΤШй 
ÖŰċƚƚŔŊŰĲĬ ΟΣЮΜΠ ΝΥЮΥΠШйй 
ĦŔĬŸĤċĦƣĲƖŔċ ΞЮΦΤ ΞЮΟΣ 
ÂũċŰĦƣŸůǃĦĲƣĲƚ ΝЮΥΣ ΝЮΤΣ 
éĲƖƖƨĦŸůŔĦƖŸĤŔċ ΝЮΠΝ ΠЮΞΠШййй 
ĦƣŔŰŸĤċĦƣĲƖŔċ ΟЮΤΤ ΠЮΦΞ 
[ŔƖůŔĦƨƣĲƚ ΝЮΝΣ ΝЮΝΝ 
ÂċƖĦƨĤċĦƣĲƖŔċ ΜЮΝΤ ΜЮΝΡ 
ƖůċƣŔůŸŰċĬĲƣĲƚ ΜЮΜΥ ΜЮΝΟ 

9ċŰĬŔĬċƣƨƚхÉċĦĦőċƖŔĤċĦЮ ΜЮΞΝ ΝЮΜΥ 
9őũċůǃĬŔċĲ ΜЮΜΠ ΜЮΝΟШй 
ĦċŰĬŔĬċƣĲхĬŔƻŔƚŔŸŰхìÂÉрΝ ΜЮΜΤ ΜЮΝΜ 
9őũŸƖŸǰĲǂŔ ΜЮΜΡ ΜЮΜΣ 
9ǃċŰŸĤċĦƣĲƖŔċф9őũŸƖŸƓũċƚƣ ΝΟЮΜΠ ΞЮΥΜШййй 
ÑőċƨůċƖĦőċĲŸƣċ ΜЮΡΝ ΜЮΞΠ 
ÉƓŔƖŸĦőċĲƣĲƚ ΜЮΜΞ ΜЮΝΟШйй 
 ŔƣƖŸƚƓŔƖċĲ ΜЮΜΠ ΜЮΜΡ 
]ĲůůċƣŔůŸŰċĬĲƣĲƚ ΜЮΜΟ ΜЮΜΟ 
xċƣĲƚĦŔĤċĦƣĲƖŔċ ΜЮΜΝ ΜЮΜΞ 
ÂŸƖŔĤċĦƣĲƖŔċ ΜЮΜΝ ΜЮΜΜ 

ÑċĤũĲШΥаШ~ĲċŰШƻċũƨĲШŸŉШƣőĲШĤċĦƣĲƖŔċũШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШŸŉШċƚǃůƓƣŸůċƣŔĦШċŰĬШƚǃůƓƣŸůċƣŔĦШƖŸŸƣШƚċůƓũĲƚШыÉƓƖŔŰŊШ
ċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞьЮШ[ŸƖШƣőĲШ§ŰĲрìċǃШ  §é ЯШƣőĲШƚŔŊŰŔǯĦċŰĦĲШũĲƻĲũƚШċƖĲШƚőŸƽŰШċƚШйШÂШӅШΜЮΜΡЯШййШÂШӅШΜЮΜΝЯШċŰĬШ
йййШÂШӅШΜЮΜΜΝЮ 



Chapter 2 

 

ΠΡ 
 

 

[ŔŊƨƖĲШΥаШ9ŸůƓŸƚŔƣŔŸŰШŸŉШĤċĦƣĲƖŔċũШċĤƨŰĬċŰĦĲШċƣШƣőĲШƓőǃũƨůШũĲƻĲũШŔŰШƣőĲШƖŸŸƣƚШŸŉШċƚǃůƓƣŸůċƣŔĦШċŰĬШƚǃůƓƣŸůċƣŔĦШ
ŸƖĦőċƖĬƚШƚċůƓũĲĬШĬƨƖŔŰŊШÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞЮ 

 

 

ÑőĲШƨŰċƚƚŔŊŰĲĬШƣċǂċШƖĲƓƖĲƚĲŰƣĲĬШċШůƨĦőШũċƖŊĲƖШƓƖŸƓŸƖƣŔŸŰШŔŰШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЯШċƣШΟΣЮΜΠӖЯШ

ĦŸůƓċƖĲĬШƣŸШΝΥЮΥΠӖШŔŰШƚǃůƓƣŸůċƣŔĦШŸŰĲƚШы§ŰĲрìċǃШ  §é ШƓШӀШΜЮΜΜΞьЮШ ŸƣċĤũǃЯШéĲƖƖƨĦŸůŔĦƖŸĤŔċШƽċƚШ

ƚŔŊŰŔǯĦċŰƣũǃШőŔŊőĲƖШŔŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШыΠЮΞΠӖьШƻĲƖƚƨƚШċƚǃůƓƣŸůċƣŔĦШŸŰĲƚШыΝЮΠΝӖьШы§ŰĲрìċǃШ

 §é ШƓШӃШΜЮΜΜΝьЮШ9ǃċŰŸĤċĦƣĲƖŔċо9őũŸƖŸƓũċƚƣШ§ÑÖƚШŉƖŸůШĦƣŔŰŔĬŔċШƽĲƖĲШŰŸƣċĤũǃШůŸƖĲШƓƖĲƻċũĲŰƣШŔŰШ

ċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЯШċƻĲƖċŊŔŰŊШΝΟЮΜΠӖЯШŔŰШĦŸŰƣƖċƚƣШƣŸШΞЮΥΜӖШŔŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШы§ŰĲрìċǃШ

 §é ШƓШӃШΜЮΜΜΝьЮШ 

ÑőĲШ ĦŸůƓċƖŔƚŸŰШ ŸŉШ ŉƨŰŊċũШ ůŔĦƖŸĤŔċũШ ĦŸůƓŸƚŔƣŔŸŰШ ŸŉШ ƚŸŔũШ ƚċůƓũĲƚШĤĲƣƽĲĲŰШ ƚǃůƓƣŸůċƣŔĦШ ċŰĬШ

ċƚǃůƓƣŸůċƣŔĦШƚŸŔũƚШƚőŸƽĲĬШĬŔǭĲƖĲŰĦĲƚЯШċũƣőŸƨŊőШƽŔƣőШŰŸШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲƚШыÑċĤЮШΦЯШ[ŔŊЮШΦьЮ 
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ΠΣ 
 

 

 

 

  Éƣċƣƨƚ 

Âőǃũƨů ƚǃůƓƣŸůċƣŔĦ ÉǃůƓƣŸůċƣŔĦ 

ƚĦŸůǃĦŸƣċ ΡΠЮΡΡΜ ΡΞЮΠΣΜ 
ÖŰċƚƚŔŊŰĲĬ ΞΝЮΥΤΜ ΞΦЮΣΝΜ 
7ċƚŔĬŔŸůǃĦŸƣċ ΥЮΞΟΜ ΦЮΝΡΝ 
ÅŸǍĲũũŸůǃĦŸƣċ ΟЮΥΟΣ ΞЮΝΣΝ 
9őǃƣƖŔĬŔŸůǃĦŸƣċ ΜЮΞΦΠ ΜЮΡΤΟ 
9őũŸƖŸƓőǃƣċ ΜЮΟΝΝ ΜЮΣΜΤ 
~ŸƖƣŔĲƖĲũũŸůǃĦŸƣċ ΥЮΠΠΤ ΟЮΝΡΤ 
]ũŸůĲƖŸůǃĦŸƣċ ΜЮΜΦΜ ΜЮΜΡΡ 
ŰƣőŸƓőǃƣċ ΝЮΟΞΥ ΝЮΜΜΝ 

~ƨĦŸƖŸůǃĦŸƣċ ΜЮΣΣΥ ΜЮΦΦΞ 
9ĲƖĦŸǍŸċ ΜЮΜΝΥ ΜЮΜΝΠ 
üŸŸƓċŊŸůǃĦŸƣċ ΜЮΜΠΣ ΜЮΜΟΜ 
uŔĦťǂĲũũŸůǃĦŸƣċ ΜЮΜΡΝ ΜЮΜΣΜ 
ƓőĲũŔĬŔŸůǃĦŸƣċ ΜЮΜΝΡ ΜЮΜΝΜ 

7ƖǃŸƓőǃƣċ ΜЮΜΝΦ ΜЮΜΞΟ 
9őŸċŰŸǰċŊĲũũċƣċ ΜЮΜΜΡ ΜЮΜΜΞ 
fĦőƣőǃŸƚƓŸƖŔċыƓőǃыfŰĦĲƖƣċĲыƚĲĬŔƚ ΜЮΝΞΣ ΜЮΜΠΦ 
9ċũĦċƖŔƚƓŸƖŔĲũũŸůǃĦŸƣċ ΜЮΜΜΠ ΜЮΜΜΟ 
7ċƚŔĬŔŸĤŸũŸůǃĦŸƣċ ΜЮΜΝΟ ΜЮΜΜΟ 
EŰĬŸůǃǂċ ΜЮΜΟΟ ΜЮΜΟΟ 
§ũƓŔĬŔŸůǃĦŸƣċ ΜЮΜΠΞ ΜЮΜΝΝ 
9ŔũŔŸƓőŸƖċ ΜЮΜΜΝ ΜЮΜΜΝ 
§ŸůǃĦŸƣċ ΜЮΜΜΝ ΜЮΜΜΜ 
7ũċƚƣŸĦũċĬŔŸůǃĦŸƣċ ΜЮΜΜΜ ΜЮΜΜΝ 
9őŸƖĬċƣċ ΜЮΜΜΝ ΜЮΜΜΝ 
~ŸŰŸĤũĲƓőċƖŸůǃĦŸƣċ ΜЮΜΜΟ ΜЮΜΜΝ 

ÑċĤũĲШΦаШ~ĲċŰШƻċũƨĲШŸŉШƣőĲШŉƨŰŊċũШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШŸŉШ ƚǃůƓƣŸůċƣŔĦШċŰĬШÉǃůƓƣŸůċƣŔĦШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШƚċůƓũĲƚШ
ыÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞьЮ 



Chapter 2 

 

ΠΤ 
 

 

[ŔŊƨƖĲШΦаШ9ŸůƓŸƚŔƣŔŸŰШŸŉШŉƨŰŊċũШċĤƨŰĬċŰĦĲШċƣШƣőĲШƓőǃũƨůШũĲƻĲũШŔŰШƣőĲШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШƚċůƓũĲƚШŸŉШċƚǃůƓƣŸůċƣŔĦШ
ċŰĬШƚǃůƓƣŸůċƣŔĦШŸƖĦőċƖĬƚШƚċůƓũĲĬШĬƨƖŔŰŊШÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞЮ 

 

7ŸƣőШŊƖŸƨƓƚШőċĬШċШƚŔůŔũċƖШċĤƨŰĬċŰĦĲШŸŉШƚĦŸůǃĦŸƣċЯШƽŔƣőШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШċƣШΡΟЮΤΣӖШċŰĬШ

ċƚǃůƓƣŸůċƣŔĦШŸŰĲƚШċƣШΡΟЮΞΡӖЮШÖŰċƚƚŔŊŰĲĬШƣċǂċШƽĲƖĲШƚũŔŊőƣũǃШőŔŊőĲƖШŔŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШыΞΣЮΡΣӖьШ

ĦŸůƓċƖĲĬШ ƣŸШ ċƚǃůƓƣŸůċƣŔĦШ ŸŰĲƚШ ыΞΠЮΦΞӖьЯШ ŔŰĬŔĦċƣŔŰŊШ ċШ ƓŸƣĲŰƣŔċũШ ƚőŔŉƣШ ŔŰШ ůŔĦƖŸĤŔċũШ ĬŔƻĲƖƚŔƣǃШ ŔŰШ

ƚǃůƓƣŸůċƣŔĦШ ĦŸŰĬŔƣŔŸŰƚЮШ7ċƚŔĬŔŸůǃĦŸƣċШƽċƚШůŸƖĲШ ċĤƨŰĬċŰƣШ ŔŰШ ċƚǃůƓƣŸůċƣŔĦШ ƚċůƓũĲƚШ ыΦЮΞΡӖьШ

ĦŸůƓċƖĲĬШƣŸШƚǃůƓƣŸůċƣŔĦШŸŰĲƚШыΥЮΝΟӖьЯШƽőĲƖĲċƚШÅŸǍĲũũŸůǃĦŸƣċШƚőŸƽĲĬШċŰШŔŰĦƖĲċƚĲШŔŰШƚǃůƓƣŸůċƣŔĦШ

ƚċůƓũĲƚШыΟЮΡΞӖьШƻĲƖƚƨƚШċƚǃůƓƣŸůċƣŔĦШыΞЮΠΥӖьЮШ~ŸƖƣŔĲƖĲũũŸůǃĦŸƣċШċƓƓĲċƖĲĬШƚŔŊŰŔǯĦċŰƣũǃШƖĲĬƨĦĲĬШŔŰШ

ƚǃůƓƣŸůċƣŔĦШ ƚċůƓũĲƚШ ыΠЮΦΞӖьШ ĦŸůƓċƖĲĬШ ƣŸШ ċƚǃůƓƣŸůċƣŔĦШ ŸŰĲƚШ ыΣЮΣΥӖьЮШ 9ŸŰĦĲƖŰŔŰŊШ ƣőĲШ ũĲƚƚШ

ƖĲƓƖĲƚĲŰƣĲĬШÂőǃũċЯШƣőĲШ]ũŸůĲƖŸůǃĦŸƣċШƽċƚШůċƖŊŔŰċũũǃШůŸƖĲШċĤƨŰĬċŰƣШŔŰШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШ

ыΜЮΝΜӖьШĦŸůƓċƖĲĬШƣŸШΜЮΜΡӖШŸŉШƚǃůƓƣŸůċƣŔĦЮШ 

ÑőĲШĤċĦƣĲƖŔċũШċĤƨŰĬċŰĦĲШŸĤƣċŔŰĲĬШŉƖŸůШƚŸŔũШƚċůƓũĲƚШƚőŸƽĲĬШċШƣƖĲŰĬЯШƽŔƣőШŰŸШƚƣċƣŔƚƣŔĦċũũǃШƚŔŊŰŔǯĦċŰƣШ

ĬŔǭĲƖĲŰĦĲƚШĤĲƣƽĲĲŰШƚǃůƓƣŸůċƣŔĦШċŰĬШċƚǃůƓƣŸůċƣŔĦШƚŸŔũƚШыÑċĤЮШΝΜЯШ[ŔŊЮШΝΜьЮ 
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ΠΥ 
 

 

 

 

  Éƣċƣƨƚ 

Âőǃũƨů ƚǃůƓƣŸůċƣŔĦ ÉǃůƓƣŸůċƣŔĦ 

ÂƖŸƣĲŸĤċĦƣĲƖŔċ ΞΣЮΞΞΜ ΞΤЮΤΣΜ 
ĦƣŔŰŸĤċĦƣĲƖŔċ ΞΣЮΣΦΜ ΞΠЮΤΠΜ 
ÖŰċƚƚŔŊŰĲĬ ΦЮΣΠΞ ΝΜЮΜΦΞ 
ĦŔĬŸĤċĦƣĲƖŔċ ΝΡЮΦΝΜ ΝΣЮΥΥΜ 
ÂũċŰĦƣŸůǃĦĲƣĲƚ ΞЮΥΞΠ ΟЮΝΥΤ 
[ŔƖůŔĦƨƣĲƚ ΣЮΥΤΠ ΣЮΞΞΜ 
7ċĦƣĲƖŸŔĬĲƣĲƚ ΞЮΤΝΜ ΞЮΥΣΠ 
éĲƖƖƨĦŸůŔĦƖŸĤŔċ ΞЮΥΥΜ ΞЮΠΟΥ 
]ĲůůċƣŔůŸŰċĬĲƣĲƚ ΜЮΥΥΞ ΜЮΥΞΟ 
9őũŸƖŸǰĲǂŔ ΜЮΠΝΝ ΜЮΠΠΦ 
ĦċŰĬŔĬċƣĲыĬŔƻŔƚŔŸŰыìÂÉцΤ ΜЮΞΠΝ ΜЮΞΞΟ 
ƖůċƣŔůŸŰċĬĲƣĲƚ ΜЮΞΟΤ ΜЮΞΝΠ 

ÑőċƨůċƖĦőċĲŸƣċ ΟЮΡΠΠ ΟЮΜΠΡ 
xċƣĲƚĦŔĤċĦƣĲƖŔċ ΜЮΝΡΞ ΜЮΝΥΡ 
 ŔƣƖŸƚƓŔƖċĲ ΜЮΣΤΝ ΜЮΤΠΝ 
9őũċůǃĬŔċĲ ΜЮΜΡΞ ΜЮΜΣΤ 
9ǃċŰŸĤċĦƣĲƖŔċф9őũŸƖŸƓũċƚƣ ΜЮΜΟΤ ΜЮΜΞΥ 
7Å9Τ ΜЮΜΞΞ ΜЮΜΞΤ 
?ĲŔŰŸĦŸĦĦƨƚцÑőĲƖůƨƚ ΜЮΜΜΥ ΜЮΜΜΣ 
EƨƖǃċƖĦőċĲŸƣċ ΜЮΜΜΣ ΜЮΜΜΣ 
ÂŸƖŔĤċĦƣĲƖŔċ ΜЮΜΜΞ ΜЮΜΜΝ 
ÉƓŔƖŸĦőċĲƣĲƚ ΜЮΜΜΝ ΜЮΜΜΞ 
9ċŰĬŔĬċƣƨƚыÉċĦĦőċƖŔĤċĦƣĲƖŔċ ΜЮΜΜΞ ΜЮΜΜΝ 

ÑċĤũĲШΝΜаШ~ĲċŰШƻċũƨĲШŸŉШƣőĲШĤċĦƣĲƖŔċũШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШŸŉШċƚǃůƓƣŸůċƣŔĦШċŰĬШƚǃůƓƣŸůċƣŔĦШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШ
ƚċůƓũĲƚШыÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞьЮ 
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[ŔŊƨƖĲШ ΝΜаШ9ŸůƓŸƚŔƣŔŸŰШ ŸŉШ ĤċĦƣĲƖŔċũШ ċĤƨŰĬċŰĦĲШ ċƣШ ƣőĲШ ƓőǃũƨůШ ũĲƻĲũШ ŔŰШ ƣőĲШ ƖőŔǍŸƚƓőĲƖĲШ ƚŸŔũШ ƚċůƓũĲƚШ ŸŉШ
ċƚǃůƓƣŸůċƣŔĦШċŰĬШƚǃůƓƣŸůċƣŔĦШŸƖĦőċƖĬƚШƚċůƓũĲĬШĬƨƖŔŰŊШÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞЮ 

ÑőĲШÂƖŸƣĲŸĤċĦƣĲƖŔċШƽĲƖĲШůŸƖĲШċĤƨŰĬċŰƣШŔŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЯШċƻĲƖċŊŔŰŊШΞΤЮΤΣӖЯШĦŸůƓċƖĲĬШƣŸШ

ΞΣЮΞΞӖШ ŔŰШ ċƚǃůƓƣŸůċƣŔĦШ ƚċůƓũĲƚЮШ 9ŸŰƻĲƖƚĲũǃЯШĦƣŔŰŸĤċĦƣĲƖŔċШƽĲƖĲШƚũŔŊőƣũǃШ ůŸƖĲШ ƓƖĲƻċũĲŰƣШ ŔŰШ

ċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШыΞΣЮΣΦӖьШƣőċŰШŔŰШƚǃůƓƣŸůċƣŔĦШŸŰĲƚШыΞΠЮΤΠӖьЮШÑőĲШƓƖŸƓŸƖƣŔŸŰШŸŉШƨŰċƚƚŔŊŰĲĬШ

ƣċǂċШƽċƚШůċƖŊŔŰċũũǃШőŔŊőĲƖШŔŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШыΝΜЮΜΦӖьШƻĲƖƚƨƚШċƚǃůƓƣŸůċƣŔĦШŸŰĲƚШыΦЮΣΠӖьЮШ

ĦŔĬŸĤċĦƣĲƖŔċШċŰĬШÂũċŰĦƣŸůǃĦĲƣĲƚШƽĲƖĲШĤŸƣőШőŔŊőĲƖШŔŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЯШƽŔƣőШĦŔĬŸĤċĦƣĲƖŔċШċƣШ

ΝΣЮΥΥӖШыĦŸůƓċƖĲĬШƣŸШΝΡЮΦΝӖШŔŰШċƚǃůƓƣŸůċƣŔĦьШċŰĬШÂũċŰĦƣŸůǃĦĲƣĲƚШċƣШΟЮΝΦӖШыĦŸůƓċƖĲĬШƣŸШΞЮΥΞӖьЮШ

cŸƽĲƻĲƖЯШ[ŔƖůŔĦƨƣĲƚШċŰĬШéĲƖƖƨĦŸůŔĦƖŸĤŔċШƚőŸƽĲĬШċШƚũŔŊőƣШĬĲĦƖĲċƚĲШŔŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЯШƽŔƣőШ

[ŔƖůŔĦƨƣĲƚШċƣШΣЮΞΞӖШċŰĬШéĲƖƖƨĦŸůŔĦƖŸĤŔċШċƣШΞЮΠΠӖЯШĦŸůƓċƖĲĬШƣŸШΣЮΥΤӖШċŰĬШΞЮΥΥӖЯШƖĲƚƓĲĦƣŔƻĲũǃЯШŔŰШ

ċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЮШÑőĲƖĲШƽĲƖĲШċũƚŸШůŔŰŸƖШĬŔǭĲƖĲŰĦĲƚШŔŰШũĲƚƚШċĤƨŰĬċŰƣШƣċǂċЯШƚƨĦőШċƚШ ŔƣƖŸƚƓŔƖċĲЯШ

ƽőŔĦőШƽċƚШƚũŔŊőƣũǃШőŔŊőĲƖШŔŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШыΜЮΤΠӖьШĦŸůƓċƖĲĬШƣŸШċƚǃůƓƣŸůċƣŔĦШŸŰĲƚШыΜЮΣΤӖьЯШ

ċŰĬШ7Å9ΝЯШƽőŔĦőШƽċƚШůŸƖĲШċĤƨŰĬċŰƣШŔŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШыΜЮΜΟӖьШĦŸůƓċƖĲĬШƣŸШċƚǃůƓƣŸůċƣŔĦШ

ŸŰĲƚШыΜЮΜΞӖьЮ 
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ÑőĲШ ÑƽŸрìċǃШ  §é Ш ŔŰĬŔĦċƣĲĬШ ŰŸШ ƚŔŊŰŔǯĦċƣŔƻĲШ ĬŔǭĲƖĲŰĦĲƚШ ŔŰШ ůŔĦƖŸĤŔċũШ ĦŸůůƨŰŔƣǃШ ċĤƨŰĬċŰĦĲШ

ĦŸŰƚŔĬĲƖŔŰŊШƣőĲШŔŰƣĲƖċĦƣŔƻĲШĲǭĲĦƣШŸŉШÉƣċƣƨƚШҾШÉĲċƚŸŰШыÑċĤШÉΝЯШÉΞЯШÉΟЯШÉΠьЮ 

ÑċĤũĲШΝΝШċŰĬШ[ŔŊƨƖĲШΝΝШƖĲƓŸƖƣШƣőĲШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШŸŉШŸŸůǃĦĲƣĲƚШŔŰШƖŸŸƣШƚċůƓũĲƚШċƣШƣőĲШ]ĲŰƨƚЮũĲƻĲũЮШ 

  Éƣċƣƨƚ 

Âőǃũƨů ƚǃůƓƣŸůċƣŔĦ ÉǃůƓƣŸůċƣŔĦ 

ÂőǃƣŸƓőƣőŸƖċ ΟΦЮΣΤ ΡΥЮΠΟ 
]ũŸĤŔƚƓŸƖċŰŊŔƨů ΠΤЮΠΥ ΝЮΦΣШй 
ÂǃƣőŔƨů ΜЮΝΦ ΜЮΝΝ 
xċŊĲŰċ ΜЮΜΜ ΜЮΜΞ 
ÂőǃƣŸƓǃƣőŔƨů ΝΞЮΟΝ ΟΠЮΟΣ 
ĦƣŔŰŔĬŔċ ΜЮΜΜ ΜЮΜΜ 
xċŊĲŰŔĬŔƨů ΜЮΜΜ ΜЮΜΝ 
ÖŰċƚƚŔŊŰĲĬ ΜЮΟΤ ΡЮΝΜ 

ÑċĤũĲШΝΝаШ~ĲċŰШƻċũƨĲШŸŉШƣőĲШŸŸůǃĦĲƣĲќƚШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШŸŉШċƚǃůƓƣŸůċƣŔĦШċŰĬШƚǃůƓƣŸůċƣŔĦШƖŸŸƣШƚċůƓũĲƚШ
ыÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞьЮШ[ŸƖШƣőĲШ§ŰĲрìċǃШ  §é ЯШƣőĲШƚŔŊŰŔǯĦċŰĦĲШũĲƻĲũƚШċƖĲШƚőŸƽŰШċƚШйШƓШӅШΜЮΜΡЮ 

 

[ŔŊƨƖĲШ ΝΝаШ9ŸůƓŸƚŔƣŔŸŰШ ŸŉШ ŸŸůǃĦĲƣĲƚШ ċĤƨŰĬċŰĦĲШ ċƣШ ƣőĲШ ŊĲŰƨƚШ ũĲƻĲũШ ŔŰШ ƣőĲШ ƖŸŸƣƚШ ŸŉШ ċƚǃůƓƣŸůċƣŔĦШ ċŰĬШ
ƚǃůƓƣŸůċƣŔĦШŸƖĦőċƖĬƚШƚċůƓũĲĬШĬƨƖŔŰŊШÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞЮ 

ÑőĲШfÑÉΞШƖĲŊŔŸŰШŸŉШŸŸůǃĦĲƣĲƚШŉƖŸůШƚƓƖŔŰŊШƖŸŸƣШƚċůƓũĲƚШ§Ν ЯШ§Ξ ЯШ§ΠÉЯШċŰĬШ§Ρ ЯШċƚШƽĲũũШċƚШŉƖŸůШ

ċƨƣƨůŰШƚċůƓũĲƚШ§Ξ ЯШ§Ο ЯШ§Π ЯШċŰĬШ§Ρ ЯШĦŸƨũĬШŰŸƣШĤĲШƚƨĦĦĲƚƚŉƨũũǃШċůƓũŔǯĲĬЮШfŰШƖŸŸƣШƚċůƓũĲƚЯШƣőĲШ
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ÂőǃƣŸƓőƣőŸƖċШŊĲŰƨƚШƽċƚШĬŸůŔŰċŰƣШŔŰШƚĲƻĲƖċũШƚċůƓũĲƚЯШŰŸƣċĤũǃШ§ΡÉШÉƓƖŔŰŊШыΦΣӖьЯШ§Ν Ш ƨƣƨůŰШыΦΦЮΞӖьЯШ

§ΟÉШ ƨƣƨůŰШыΣΦЮΡӖьЯШċŰĬШ§ΞÉШ ƨƣƨůŰШыΣΥЮΡӖьЮШfƣШƚőŸƽĲĬШũŸƽĲƖШċĤƨŰĬċŰĦĲШŔŰШ ƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШ

ũŔťĲШ§Π ШÉƓƖŔŰŊШыΝΦЮΥӖьЯШ§ΞÉШÉƓƖŔŰŊШыΝΡЮΟӖьЯШċŰĬШ§Ο ШÉƓƖŔŰŊШыΜЮΜΜΣΞΡӖьЮШ]ũŸĤŔƚƓŸƖċŰŊŔƨůШƽċƚШőŔŊőũǃШ

ċĤƨŰĬċŰƣШŔŰШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШũŔťĲШ§Ο ШÉƓƖŔŰŊШыΦΣӖьШċŰĬШ§Π ШÉƓƖŔŰŊШыΠΣЮΠӖьЮШcŸƽĲƻĲƖЯШŔƣШƽċƚШ

ċũůŸƚƣШċĤƚĲŰƣШŔŰШŸƣőĲƖШƚċůƓũĲƚЯШƚƨĦőШċƚШ§ΝÉШÉƓƖŔŰŊШыΜЮΜΠΜΣӖьШċŰĬШ§ΡÉШÉƓƖŔŰŊШыΜЮΜΜΦΟΤӖьЮШfŰШƚċůƓũĲƚШ

§ΞÉШÉƓƖŔŰŊЯШÂőǃƣŸƓǃƣőŔƨůШĬŸůŔŰċƣĲĬШƽŔƣőШċШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШŸŉШΤΠЮΣӖЯШċŰĬШŔƣШƖĲůċŔŰĲĬШőŔŊőũǃШ

ƓƖĲƻċũĲŰƣШŔŰШ§Π ШÉƓƖŔŰŊШыΟΟӖьШċŰĬШŔŰШċũũШƚǃůƓƣŸůċƣŔĦШċƨƣƨůŰċũШƚċůƓũĲƚЮШfŰШƚċůƓũĲƚШ§Ο ШÉƓƖŔŰŊШċŰĬШ

§ΟÉШÉƓƖŔŰŊЯШ§ΡÉШÉƓƖŔŰŊЯШċŰĬШ§Ν Ш ƨƣƨůŰШŔƣƚШƓƖĲƚĲŰĦĲШĬƖŸƓƚШƚŔŊŰŔǯĦċŰƣũǃШƣŸШŢƨƚƣШΟЮΝΦӖШċŰĬШΜЮΜΜΟΝΟӖЮШ

ÂǃƣőŔƨůЯШxċŊĲŰċЯШċŰĬЮxċŊĲŰŔĬŔƨůШċĤƨŰĬċŰĦĲШƖĲůċŔŰĲĬШĦŸŰƚŔƚƣĲŰƣũǃШũŸƽШŸƖШċĤƚĲŰƣШċĦƖŸƚƚШċũũШƚċůƓũĲƚЮШ

ÑőĲШљÖŰċƚƚŔŊŰĲĬњШĦċƣĲŊŸƖǃШƽċƚШũŸƽШŔŰШċũũШƚċůƓũĲƚЯШĲǂĦĲƓƣШŔŰШ§ΟÉШÉƓƖŔŰŊШыΞΥЮΥӖьШċŰĬШ§ΝÉШÉƓƖŔŰŊШ

ыΝΡЮΠӖьЮШƖůŔũũċƖŔċЮŊĲŰƨƚШƓƖĲƚĲŰƣĲĬШŸŰũǃШċШƣƖċĦĲШċůŸƨŰƣШŔŰШ§ΟÉШÉƓƖŔŰŊШыΜЮΜΦΜΣӖьЮ 

ÑċĤũĲШΝΞШċŰĬШ[ŔŊƨƖĲШΝΞШƖĲƓŸƖƣШƣőĲШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШŸŉШŸŸůǃĦĲƣĲƚШŔŰШƚǃůƓƣŸůċƣŔĦШċŰĬШċƚǃůƓƣŸůċƣŔĦШ

ƚŸŔũƚШƖőŔǍŸƚƓőĲƖĲШƚċůƓũĲƚШċƣШƣőĲШ]ĲŰƨƚЮũĲƻĲũЮ 

  Éƣċƣƨƚ 

Âőǃũƨů ƚǃůƓƣŸůċƣŔĦ ÉǃůƓƣŸůċƣŔĦ 

ÖŰċƚƚŔŊŰĲĬ ΞΜЮΝ ΞΜЮΡ 
ÂǃƣőŔƨů ΝΡЮΦ ΝΠЮΦ 
]ũŸĤŔƚƓŸƖċŰŊŔƨů ΞΣЮΦ ΞΣЮΡ 
ÂőǃƣŸƓőƣőŸƖċ ΝЮΣ ΟЮΟ 
ÂĲƖŸŰŸƚƓŸƖċ ΜЮΝ ΜЮΞ 
ÂőǃƣŸƓǃƣőŔƨů ΟΞЮΞ ΞΤЮΥ 
~ŸƖƣŔĲƖĲũũċ ΜЮΜ ΜЮΜ 
xċŊĲŰŔĬŔƨů ΜЮΟ ΜЮΝ 
ÂǃƣőŔŸŊĲƣŸŰ ΜЮΜ ΜЮΜ 
ƓőċŰŸůǃĦĲƚ ΜЮΜ ΜЮΝ 
Ħőũǃċ ΜЮΞ ΝЮΜ 

ÑċĤũĲШΝΞаШ~ĲċŰШƻċũƨĲШŸŉШƣőĲШŸŸůǃĦĲƣĲќƚШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШŸŉШ ƚǃůƓƣŸůċƣŔĦШċŰĬШÉǃůƓƣŸůċƣŔĦШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШ
ƚċůƓũĲƚШыÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞьЮ 
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[ŔŊƨƖĲШ ΝΞаШ9ŸůƓŸƚŔƣŔŸŰШ ŸŉШ ŸŸůǃĦĲƣĲƚШ ċĤƨŰĬċŰĦĲШ ċƣШ ƣőĲШ ŊĲŰƨƚШ ũĲƻĲũШ ŔŰШ ƣőĲШ ƖőŔǍŸƚƓőĲƖĲШ ƚŸŔũШ ƚċůƓũĲƚШ ŸŉШ
ċƚǃůƓƣŸůċƣŔĦШċŰĬШƚǃůƓƣŸůċƣŔĦШŸƖĦőċƖĬƚШƚċůƓũĲĬШĬƨƖŔŰŊШÉƓƖŔŰŊШċŰĬШ ƨƣƨůŰШŸŉШΞΜΞΞЮ 

ÑőĲШfÑÉΞШƖĲŊŔŸŰШŸŉШŸŸůǃĦĲƣĲƚШŉƖŸůШƚƓƖŔŰŊШƚŸŔũШƚċůƓũĲƚШ§Ρ ЯШċƚШƽĲũũШċƚШŉƖŸůШċƨƣƨůŰШƚċůƓũĲƚШ§ΟÉЯШ§ΠÉЯШ

§Ρ ЯШċŰĬШ§ΡÉЯШĦŸƨũĬШŰŸƣШĤĲШƚƨĦĦĲƚƚŉƨũũǃШċůƓũŔǯĲĬЮ 

ÂőǃƣŸƓǃƣőŔƨůШĬŸůŔŰċƣĲĬШŔŰШƚĲƻĲƖċũШƚċůƓũĲƚШƖĲċĦőŔŰŊШőŔŊőĲƖШũĲƻĲũƚШŔŰШ§Π Ш ƨƣƨůŰШыΥΠЮΞӖьЯШ§ΠÉШÉƓƖŔŰŊШ

ыΤΟЮΤӖьЯШ§Π ШÉƓƖŔŰŊШыΣΥЮΥӖьЯШċŰĬШ§Ν Ш ƨƣƨůŰШыΣΞЮΟӖьЯШċŰĬШƣőĲШũŸƽĲƖШ§ΡÉШÉƓƖŔŰŊШыΠЮΡΦӖьЯШ§Ξ ШÉƓƖŔŰŊШ

ыΟЮΡΣӖьЯШ ċŰĬШ §Ο Ш ƨƣƨůŰШ ыΟЮΥΤӖьЮШ]ũŸĤŔƚƓŸƖċŰŊŔƨůШƽċƚШ ċŰŸƣőĲƖШ ĬŸůŔŰċŰƣШ ŊĲŰƨƚЯШ ƽŔƣőШ ƓĲċťШ

ċĤƨŰĬċŰĦĲШŔŰШ§Ο ШÉƓƖŔŰŊШыΡΞЮΝӖьЯШ§Ο Ш ƨƣƨůŰШыΟΥЮΞӖьЯШ§ΟÉШÉƓƖŔŰŊШыΟΡЮΠӖьЯШċŰĬШ§ΝÉШÉƓƖŔŰŊШыΟΝЮΦӖьЮШ

fƣШċƓƓĲċƖĲĬШũĲƚƚШƖĲƓƖĲƚĲŰƣĲĬШŔŰШƚċůƓũĲƚШũŔťĲШ§ΠÉШÉƓƖŔŰŊШыΞЮΤΡӖьШċŰĬШ§Π Ш ƨƣƨůŰШыΠЮΡΥӖьЮШÂǃƣőŔƨůШ

ƚőŸƽĲĬШċШƽŔĬĲШƖċŰŊĲШŸŉШċĤƨŰĬċŰĦĲЯШƓĲċťŔŰŊШŔŰШ§Ξ Ш ƨƣƨůŰШыΡΝЮΞӖьШċŰĬШ§ΟÉШÉƓƖŔŰŊШыΟΟЮΞӖьЯШƽőŔũĲШ

ĤĲŔŰŊШ ůƨĦőШ ũĲƚƚШ ƖĲƓƖĲƚĲŰƣĲĬШ ŔŰШ ƚċůƓũĲƚШ ũŔťĲШ §Π Ш ƨƣƨůŰШ ыΝЮΣΝӖьШ ċŰĬШ §ΠÉШ ÉƓƖŔŰŊШ ыΞЮΞΠӖьЮШ

ÂőǃƣŸƓőƣőŸƖċШŊĲŰĲƖċũũǃШĲǂőŔĤŔƣƚШũŸƽШċĤƨŰĬċŰĦĲШċĦƖŸƚƚШƣőĲШƚċůƓũĲƚШĤƨƣШƖĲċĦőĲƚШőŔŊőĲƖШũĲƻĲũƚШŔŰШ§ΡÉШ

ÉƓƖŔŰŊШ ыΥЮΠΥӖьЯШ §ΝÉШ ƨƣƨůŰШ ыΠЮΞΦӖьЯШ ċŰĬШ §ΞÉШÉƓƖŔŰŊШ ыΟЮΝΡӖьЮШ xĲƚƚШ ċĤƨŰĬċŰƣШ ŊĲŰĲƖċШ ƚƨĦőШ ċƚШ

~ŸƖƣŔĲƖĲũũċЯШxċŊĲŰŔĬŔƨůЯШĦőũǃċЯШċŰĬШƓőċŰŸůǃĦĲƚШċƓƓĲċƖĲĬШŔŰШƣƖċĦĲШċůŸƨŰƣƚШċĦƖŸƚƚШůŸƚƣШƚċůƓũĲƚЮ 
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fŰĬŔĦċƣŸƖШÉƓĲĦŔĲƚШ ŰċũǃƚŔƚШыfÉ ьШƽċƚШĦŸŰĬƨĦƣĲĬШŸŰШƣőĲШŉƨŰŊċũШċŰĬШĤċĦƣĲƖŔċũШĦŸůůƨŰŔƣǃШŉƖŸůШĤŸƣőШ

ƖőŔǍŸƚƓőĲƖĲШƚŸŔũШċŰĬШƖŸŸƣШƚċůƓũĲƚШƣŸШĬĲƣĲƖůŔŰĲШƽőŔĦőШ§ÑÖƚШƽĲƖĲШůŸƚƣШċƚƚŸĦŔċƣĲĬШƽŔƣőШċƚǃůƓƣŸůċƣŔĦШ

ċŰĬШƚǃůƓƣŸůċƣŔĦШƚŸŔũШƚċůƓũĲƚЮШÑőĲШċŰċũǃƚŔƚШŸŉШƣőĲШƖŸŸƣШŉƨŰŊċũШĦŸůůƨŰŔƣǃШƖĲƓŸƖƣĲĬШΞΞШċƚǃůƓƣŸůċƣŔĦШ

ċŰĬШΡШƚǃůƓƣŸůċƣŔĦШ§ÑÖƚШыÑċĤШÉΡьЮШ~ŸƚƣШŸŉШƣőĲШ§ÑÖƚШŔŰШƣőĲШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШĤĲũŸŰŊШƣŸШƣőĲШ

ťŔŰŊĬŸůƚШéŔƖŔĬŔƓũċŰƣċĲШċŰĬШ[ƨŰŊŔЮШ Ш ƚƨĤƚƣċŰƣŔċũШ ŰƨůĤĲƖШ ŸŉШĦƣŔŰŔĬŔċШ§ÑÖƚШ ƽĲƖĲШ ŸĤƚĲƖƻĲĬШ ŔŰШ

ċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЮШ§ÑÖƚШƖĲũċƣĲĬШƣŸШ]ũŸůĲƖŸůǃĦŸƣċШƚőŸƽĲĬШőŔŊőũǃШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲƚЮШÑőŔƚШ

ŉƨŰŊċũШƓőǃũƨůШƽċƚШċĤƨŰĬċŰƣШŔŰШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЮШÑőĲƖĲШƽĲƖĲШċũƚŸШƚĲƻĲƖċũШ§ÑÖƚШƽŔƣőŔŰШƣőĲШ

ƚĦŸůǃĦŸƣċШċŰĬШ7ċƚŔĬŔŸůǃĦŸƣċШƓőǃũċШŔŰШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЮШfŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЯШċШŉĲƽШťĲǃШ

ŉƨŰŊċũШ§ÑÖƚЯШƚĦŸůǃĦŸƣċШċŰĬШ7ċƚŔĬŔŸůǃĦŸƣċеШƽĲƖĲШŔĬĲŰƣŔǯĲĬЮ 

fÉ ШŸŉШĤċĦƣĲƖŔċũШĦŸůůƨŰŔƣŔĲƚШŸĤƣċŔŰĲĬШŉƖŸůШƖŸŸƣƚШƖĲƓŸƖƣƚШċШƣŸƣċũШŸŉШΝΣΡШǍ§ÑÖƚШƚƣƖŸŰŊũǃШċƚƚŸĦŔċƣĲĬШƽŔƣőШ

ċƚǃůƓƣŸůċƣŔĦШċŰĬШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШыÑċĤШÉΣьЮШ~ŸƚƣШǍ§ÑÖƚШŔŰШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШőċĬШőŔŊőũǃШ

ƚŔŊŰŔǯĦċŰƣШƓрƻċũƨĲƚШыƓШӃШΜЮΜΜΝШŸƖШƓШӃШΜЮΜΝьЯШƚƨŊŊĲƚƣŔŰŊШƚƣƖŸŰŊШċƚƚŸĦŔċƣŔŸŰƚШƽŔƣőШċШőĲċũƣőǃШůŔĦƖŸĤŔċũШ

ĦŸůůƨŰŔƣǃЮШǍ§ÑÖƚШŉƖŸůШ7ċĦƣĲƖŔċШƓőǃũċШƚƨĦőШċƚШÂƖŸƣĲŸĤċĦƣĲƖŔċЯШ[ŔƖůŔĦƨƣĲƚЯШéĲƖƖƨĦŸůŔĦƖŸĤŔċЯШċŰĬШ

7ċĦƣĲƖŸŔĬĲƣĲƚШĬŸůŔŰċƣĲĬШƣőĲШ ċƚǃůƓƣŸůċƣŔĦШ ƚċůƓũĲƚЮШ uĲǃШ ŊĲŰĲƖċШ ŔŰĦũƨĬĲĬШÉƣƖĲƓƣŸƓőǃƣċЯШ

ÉċĦĦőċƖŔĤċĦƣĲƖŔċЯШ[ũċƻŔƣċũĲċЯШċŰĬШ7ċĦŔũũƨƚЮШÉĲƻĲƖċũШǍ§ÑÖƚШŉƖŸůШ9ǃċŰŸĤċĦƣĲƖŔċо9őũŸƖŸƓũċƚƣШƽĲƖĲШċũƚŸШ

ƓƖĲƻċũĲŰƣШŔŰШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЯШŔŰĬŔĦċƣŔŰŊШċШőŔŊőШƓƖĲƻċũĲŰĦĲШŸŉШťŔƽŔŉƖƨŔƣШ?  ЮШÉǃůƓƣŸůċƣŔĦШ

ƚċůƓũĲƚШ ƚőŸƽĲĬШ ċШ ƚŔŊŰŔǯĦċŰƣШ ƓƖĲƚĲŰĦĲШ ŸŉШÂƖŸƣĲŸĤċĦƣĲƖŔċЯШĦƣŔŰŸĤċĦƣĲƖŔċЯШ ċŰĬШ7ċĦƣĲƖŸŔĬĲƣĲƚЮШ

ÂƖŸƣĲŸĤċĦƣĲƖŔċШƽĲƖĲШƓċƖƣŔĦƨũċƖũǃШĬŸůŔŰċŰƣШŔŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЯШƽŔƣőШŊĲŰĲƖċШƚƨĦőШċƚШ?ĲƻŸƚŔċЯШ

7ƖċĬǃƖőŔǍŸĤŔƨůЯШċŰĬШÉƣĲƖŸŔĬŸĤċĦƣĲƖШƚőŸƽŔŰŊШƚƣƖŸŰŊШƚŔŊŰŔǯĦċŰĦĲЮШÑőĲƖĲШƽċƚШċũƚŸШċШŰŸƣċĤũĲШƓƖĲƚĲŰĦĲШŸŉШ

Ǎ§ÑÖƚШŉƖŸůШéĲƖƖƨĦŸůŔĦƖŸĤŔċШċŰĬШÂũċŰĦƣŸůǃĦĲƣĲƚЮ 

ÑőĲШfÉ ШŸŉШƣőĲШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШůŔĦƖŸĤŔċũШĦŸůůƨŰŔƣǃШƖĲƓŸƖƣĲĬШŔŰƣĲƖĲƚƣŔŰŊШƖĲƚƨũƣƚШŉŸƖШƣőĲШŉƨŰŊċũШfÑÉΞШ

ƖĲŊŔŸŰШыÑċĤШÉΤьЮШÑőĲШůċŢŸƖŔƣǃШŸŉШƣőĲШ§ÑÖƚШĤĲũŸŰŊĲĬШƣŸШƣőĲШƚĦŸůǃĦŸƣċШƓőǃũƨůЮШÑőĲШƓƖĲƚĲŰĦĲШŸŉШ§ÑÖƚШ

ŉƖŸůШ]ũŸůĲƖŸůǃĦŸƣċШƽċƚШ ċŰШ ŔůƓŸƖƣċŰƣШ ǯŰĬŔŰŊЮШ ÉĲƻĲƖċũШ §ÑÖƚШ ŉƖŸůШƚĦŸůǃĦŸƣċеШƚƨĦőШ ċƚШ

ÉŸƖĬċƖŔŸůǃĦĲƣĲƚЯШÂĲǍŔǍŸůǃĦĲƣĲƚЯШEƨƖŸƣŔŸůǃĦĲƣĲƚЯШċŰĬШ?ŸƣőŔĬĲŸůǃĦĲƣĲƚЯШƽĲƖĲШƓƖĲƚĲŰƣЮШfŰШċĬĬŔƣŔŸŰЯШ

ƣőĲƖĲШƽĲƖĲШƓũċŰƣрċƚƚŸĦŔċƣĲĬШ§ÑÖƚШŉƖŸůШéŔƖŔĬŔƓũċŰƣċĲЯШŔŰĦũƨĬŔŰŊШ9őũŸƖŸƓőǃƣċШċŰĬШĦƣŔŰŔĬŔċЮĦőŔŰĲŰƚŔƚЮШfŰШ

ƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЯШƣőĲШůŔĦƖŸĤŔċũШĦŸůůƨŰŔƣǃШƽċƚШĬŸůŔŰċƣĲĬШĤǃШŉƨŰŊċũШ§ÑÖƚЯШƓċƖƣŔĦƨũċƖũǃШŉƖŸůШ
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ƚĦŸůǃĦŸƣċШċŰĬШ7ċƚŔĬŔŸůǃĦŸƣċШċŰĬШ §ÑÖƚШ ŔĬĲŰƣŔǯĲĬШ ċƚШ]ũŸůĲƖŸůǃĦŸƣċШƽĲƖĲШ ŰŸƣШ ƖĲƓŸƖƣĲĬЮШ

ÉǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШċũƚŸШĦŸŰƣċŔŰĲĬШÅŸǍĲũũŸůǃĦŸƣċШċŰĬШċШƚŔŰŊũĲШ§ÑÖШŔĬĲŰƣŔǯĲĬШċƚШ9őũŸƖŸƓőǃƣċЮ 

9ŸŰĦĲƖŰŔŰŊШƣőĲШfÉ ШŸŉШƣőĲШĤċĦƣĲƖŔċũШĦŸůůƨŰŔƣǃШŸŉШƣőĲШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШыÑċĤЮШÉΤьЯШ

ƣőĲƖĲШ ƽċƚШ ċШ ĬŔƻĲƖƚĲШ ĤċĦƣĲƖŔċũШ ĦŸůůƨŰŔƣǃШ ƓƖŔůċƖŔũǃШ ĦŸůƓŸƚĲĬШ ŸŉШ ůĲůĤĲƖƚШ ŉƖŸůШ ƣőĲШ ƓőǃũċШ

ÂƖŸƣĲŸĤċĦƣĲƖŔċЯШĦƣŔŰŸĤċĦƣĲƖŔċЯШƖůċƣŔůŸŰċĬĲƣĲƚЯШċŰĬШĦŔĬŸĤċĦƣĲƖŔċЮШuĲǃШƣċǂċШŉƖŸůШÂƖŸƣĲŸĤċĦƣĲƖŔċШ

ŔŰĦũƨĬĲĬШÉƓőŔŰŊŸĤŔƨůЯШ ŸƻŸƚƓőŔŰŊŸĤŔƨůЯШ ċŰĬШÅőŸĬŸƓũċŰĲƚЯШ ċũũШ ŸŉШ ƽőŔĦőШ ĤĲũŸŰŊШ ƣŸШ ƣőĲШ

ũƓőċƓƖŸƣĲŸĤċĦƣĲƖŔċШĦũċƚƚЮШÑőĲШƓőǃũƨůШĦƣŔŰŸĤċĦƣĲƖŔċШƽċƚШċũƚŸШƽĲũũрƖĲƓƖĲƚĲŰƣĲĬЯШƽŔƣőШƚŔŊŰŔǯĦċŰƣШ

ü§ÑÖƚШ ƚƨĦőШ ċƚШ ŸĦċƖĬŔŸŔĬĲƚШċŰĬШĦƣŔŰŸċũũŸůƨƖƨƚШŉƖŸůШ ƣőĲШ ŸƖĬĲƖШĦƣŔŰŸůǃĦĲƣċũĲƚЮШ  ŸƣċĤũǃЯШ

]ĲůůċƣŔůŸŰċĬĲƣĲƚЯШċШũĲƚƚĲƖрťŰŸƽŰШƓőǃũƨůЯШƽċƚШƓƖĲƚĲŰƣЯШŉƨƖƣőĲƖШĦŸŰƣƖŔĤƨƣŔŰŊШƣŸШƣőĲШĬŔƻĲƖƚŔƣǃШŸŉШƣőĲШ

ċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЮШÉǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШƚőŸƽĲĬШċŰШŔŰĦƖĲċƚĲШŔŰШǍ§ÑÖƚШŉƖŸůШÂƖŸƣĲŸĤċĦƣĲƖŔċЯШ

7ċĦƣĲƖŸŔĬĲƣĲƚЯШéĲƖƖƨĦŸůŔĦƖŸĤŔċЯШ ċŰĬШ[ŔƖůŔĦƨƣĲƚЮШ uĲǃШ ÂƖŸƣĲŸĤċĦƣĲƖŔċШ ŔŰĦũƨĬĲĬШ7ƨƖťőŸũĬĲƖŔċШċŰĬШ

9ċƨũŸĤċĦƣĲƖЮШ7ċĦƣĲƖŸŔĬĲƣĲƚШŔŰĦũƨĬĲĬШ[ũċƻŸĤċĦƣĲƖŔƨůШċŰĬШ§őƣċĲťƽċŰŊŔċЯШ ċŰĬШ[ŔƖůŔĦƨƣĲƚШċƚШ

xċĦƣŸĤċĦŔũũƨƚд 

ÑőĲШ ~?ÉШċŰċũǃƚŔƚШƚőŸƽĲĬШĬŔǭĲƖĲŰĦĲƚШŔŰШƣőĲШůŔĦƖŸĤŔċũШƚƣƖƨĦƣƨƖĲШŸŉШŉƨŰŊċũШċŰĬШĤċĦƣĲƖŔċũШĦŸůůƨŰŔƣŔĲƚШ

ŉƖŸůШƖŸŸƣƚШы[ŔŊЮШΝΟьШċŰĬШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШы[ŔŊЮШΝΠьШƚċůƓũĲƚШŔŰШċũũШƣőĲШŸƖĦőċƖĬƚШŔŰШĤŸƣőШƚĲċƚŸŰƚЮ 

 

[ŔŊƨƖĲШΝΟаШ ~?ÉШċŰċũǃƚŔƚШŸŉШƣőĲШŉƨŰŊċũШĦŸůůƨŰŔƣǃШыċьШċŰĬШĤċĦƣĲƖŔċũШĦŸůůƨŰŔƣǃШыĤьШŔŰШƖŸŸƣƚШŉƖŸůШ§ƖĦőċƖĬƚШΝЯШΞЯШΟЯШ
ΠЯШċŰĬШΡЮШÉċůƓũĲƚШĦŸũũĲĦƣĲĬШŔŰШÉƓƖŔŰŊШċƖĲШƚőŸƽŰШċƚШĬŸƣƚЯШƽőŔũĲШƣőŸƚĲШŉƖŸůШ ƨƣƨůŰШċƖĲШƚőŸƽŰШċƚШƣƖŔċŰŊũĲƚЮШ
ƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШċƖĲШƖĲƓŸƖƣĲĬШŔŰШƖĲĬЯШċŰĬШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШċƖĲШƖĲƓŸƖƣĲĬШŔŰШĤũƨĲЮШÑőĲШƚŔŊŰŔǯĦċŰĦĲШũĲƻĲũƚШ

ŉƖŸůШƣőĲШÂĲƖ~  §é ШƣĲƚƣШċƖĲШŔŰĬŔĦċƣĲĬШċƚШйШƓШӅШΜЮΜΡШċŰĬШйййШƓШӅШΜЮΜΜΝЮ 
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[ŔŊƨƖĲШΝΠаШ ~?ÉШċŰċũǃƚŔƚШŸŉШƣőĲШŉƨŰŊċũШĦŸůůƨŰŔƣǃШыċьШċŰĬШĤċĦƣĲƖŔċũШĦŸůůƨŰŔƣǃШыĤьШŔŰШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШŉƖŸůШ
§ƖĦőċƖĬƚШΝЯШΞЯШΟЯШΠЯШċŰĬШΡЮШÉċůƓũĲƚШĦŸũũĲĦƣĲĬШŔŰШÉƓƖŔŰŊШċƖĲШƚőŸƽŰШċƚШĬŸƣƚЯШƽőŔũĲШƣőŸƚĲШŉƖŸůШ ƨƣƨůŰШċƖĲШƚőŸƽŰШċƚШ
ƣƖŔċŰŊũĲƚЮШ ƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШċƖĲШƖĲƓŸƖƣĲĬШŔŰШƖĲĬЯШċŰĬШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШċƖĲШƖĲƓŸƖƣĲĬШŔŰШĤũƨĲЮШÑőĲШ
ƚŔŊŰŔǯĦċŰĦĲШũĲƻĲũƚШŉƖŸůШƣőĲШÂĲƖ~  §é ШƣĲƚƣШċƖĲШŔŰĬŔĦċƣĲĬШċƚШйййШƓШӅШΜЮΜΜΝЮШѢÉƣċƣƨƚШҾШ§ƖĦőċƖĬѢШĬĲŰŸƣĲƚШƣőĲŔƖШ
ŔŰƣĲƖċĦƣŔŸŰЮ 

ÂEÅ~  §é Ш ƣĲƚƣШ ĦŸŰǯƖůĲĬШ ƣőĲШ ĬŔǭĲƖĲŰĦĲƚШƖĲƓŸƖƣĲĬШ ĤǃШ  ~?ÉЯШ ŔŰĬŔĦċƣŔŰŊШƚŔŊŰŔǯĦċŰƣШ ƚƣċƣŔƚƣŔĦċũШ

ĬŔǭĲƖĲŰĦĲƚШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШƚƣċƣƨƚШċŰĬШƣőĲШŸƖĦőċƖĬШŔŰШƖŸŸƣШƚċůƓũĲƚЯШŔŰĬĲƓĲŰĬĲŰƣũǃЮШ§ƣőĲƖƽŔƚĲЯШƣőĲШ

ƖőŔǍŸƚƓőĲƖĲШ ƚŸŔũШ ƚċůƓũĲƚШ ƚőŸƽĲĬШ ċШ ƚŔŊŰŔǯĦċŰƣШ ĬŔǭĲƖĲŰĦĲШ ĦŸŰƚŔĬĲƖŔŰŊШ ƣőĲШ ÉƣċƣƨƚШ ċŰĬШ §ƖĦőċƖĬШ

ŔŰƣĲƖċĦƣŔŸŰЮШÑőĲШƚƣċƣŔƚƣŔĦċũШƚŔŊŰŔǯĦċƣŔƻĲШĬŔǭĲƖĲŰĦĲƚШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШŸƖĦőċƖĬƚШƚőŸƽĲĬШƣőċƣШċũƚŸШƣőŔƚШ

ŉċĦƣŸƖШƽċƚШĦƖƨĦŔċũШŔŰШƣőĲШůŔĦƖŸĤŔċũШĦŸůůƨŰŔƣǃШĦŸůƓŸƚŔƣŔŸŰШŸŉШƖŸŸƣШƚċůƓũĲƚЮ 

ÉŸŔũШůŔĦƖŸĤŔċũШĤŔŸĬŔƻĲƖƚŔƣǃШƽċƚШċƚƚĲƚƚĲĬШƨƚŔŰŊШÑċĤũĲШΝΟШŉŸĦƨƚŔŰŊШŸŰШfÑÉΞШċŰĬШΝΣÉШÅŔĦőŰĲƚƚШċŰĬШÉőċŰŰŸŰШ

ĬŔƻĲƖƚŔƣǃШŔŰĬĲǂЯШĤĲƣƽĲĲŰШċƚǃůƓƣŸůċƣŔĦШы ьШċŰĬШƚǃůƓƣŸůċƣŔĦШыÉьШƚƣċƣƨƚШƽŔƣőŔŰШĲċĦőШƚĲċƚŸŰЯШÉƓƖŔŰŊШċŰĬШ

ƨƣƨůŰЮ 

   ÅŸŸƣƚ ÅőŔǍŸƚƓőĲƖĲНÉŸŔũ 

ÉĲċƚŸŰ Éƣċƣƨƚ 
fÑÉΞН
ƖŔĦőŰĲƚƚ 

fÑÉН ΞН
ƚőċŰŰŸŰ 

ΝΣÉН
ƖŔĦőŰĲƚƚ 

ΝΣÉН
ƚőċŰŰŸŰ 

fÑÉΞН
ƖŔĦőŰĲƚƚ 

fÑÉН ΞН
ƚőċŰŰŸŰ 

ΝΣÉН
ƖŔĦőŰĲƚƚ 

ΝΣÉН
ƚőċŰŰŸŰ 

É
Ɠ
Ɩ
Ŕ
Ű
Ŋ

 

 ΞΞΣЮΥ ΞЮΥΣΞ ΞΟΡΝЮΞ ΠЮΜΣΠ ΝΞΝΡЮΣ ΠЮΥΥΣ ΤΡΣΣЮΣ ΤЮΤΠΣ 

É ΞΜΡЮΠ ΟЮΝΠΥ ΞΣΠΝ ΡЮΝΥΠНй ΝΞΝΝЮΠ ΠЮΤΦΠ ΤΦΦΞЮΥ ΤЮΦΜΥ 

ƨ
ƣ
ƨ
ů
Ű

  ΞΡΞЮΥ ΟЮΜΣ ΞΠΟΠ ΟЮΦΥΣ ΝΟΝΡЮΠ ΠЮΦΥΞ ΤΠΦΟЮΠ ΤЮΤΜΠ 

É ΞΜΞ ΟЮΞΡΥ ΞΤΠΜЮΞ ΡЮΟΣΥНйй ΝΞΥΦЮΠ ΡЮΜΠΞ ΤΣΤΝЮΥ ΤЮΤΥ 

ÑċĤũĲШΝΟЮШÑőĲШƖŔĦőŰĲƚƚШċŰĬШÉőċŰŰŸŰШŔŰĬĲǂШƻċũƨĲƚШŸŉШŉƨŰŊċũШыfÑÉΞьШċŰĬШĤċĦƣĲƖŔċũШыΝΣÉьШĦŸůůƨŰŔƣŔĲƚШŸŉШƖŸŸƣШċŰĬШ
ƖőŔǍŸƚƓőĲƖĲШƚŸŔũШƚċůƓũĲƚШƽĲƖĲШƖĲƓŸƖƣĲĬЮШ[ŸƖШƣőĲШ§ŰĲрìċǃШ  §é ЯШƣőĲШƚŔŊŰŔǯĦċŰĦĲШũĲƻĲũƚШċƖĲШƚőŸƽŰШċƚШйШÂШӅШΜЮΜΡЯШ
йШйШÂШӅШΜЮΜΝЮ 
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ΡΣ 
 

ìĲШŰŸƣĲĬШƣőċƣШŸŰũǃШƣőĲШ§ŰĲрìċǃШ  §é ШŸŉШƣőĲШΝΣÉШÉőċŰŰŸŰШŔŰĬĲǂШƽċƚШƚŔŊŰŔǯĦċŰƣШŔŰШĤŸƣőШƚĲċƚŸŰƚЯШ

ƚőŸƽŔŰŊШċШőŔŊőĲƖШĬŔƻĲƖƚŔƣǃШŔŰШƚǃůƓƣŸůċƣŔĦШƖŸŸƣШƚċůƓũĲƚЮШÑőĲШfÑÉШΞШĬŔƻĲƖƚŔƣǃШŸŉШƖŸŸƣƚШċŰĬШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШ

ŔŰШĤŸƣőШƚĲċƚŸŰƚШĬŔĬШŰŸƣШƚőŸƽШƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲƚЮ 

ΠЮ ?ŔƚĦƨƚƚŔŸŰа 

ΠЮΝЮШÉĲƻĲƖŔƣǃШÉĦċũĲШ?ŔƚĲċƚĲЯШfƚŸũċƣŔŸŰЯШċŰĬШÂċƣőŸŊĲŰŔĦŔƣǃШÑĲƚƣ 

ÑőĲШƨƚĲШŸŉШċШƚĲƻĲƖŔƣǃШƚĦċũĲШĬĲůŸŰƚƣƖċƣĲĬШƣőċƣШué?ÉШŔƚШċШĦŸůƓũĲǂЯШƓŸƣĲŰƣŔċũũǃШũċƣĲŰƣЯШċŰĬШƚĲċƚŸŰċũũǃШ

ŔŰǰƨĲŰĦĲĬШĬŔƚĲċƚĲЮШÑőĲШƓƖĲƚĲŰĦĲШŸŉШƖŸŸƣШƚǃůƓƣŸůƚШƽŔƣőŸƨƣШĦŸƖƖĲƚƓŸŰĬŔŰŊШĲƓŔŊĲċũШƚǃůƓƣŸůƚШƚƨŊŊĲƚƣƚШ

ƣőċƣШĦŸŰƻĲŰƣŔŸŰċũШƚƨƖƻĲǃƚШůċǃШƨŰĬĲƖĲƚƣŔůċƣĲШué?ÉШƚƓƖĲċĬЯШƚƨƓƓŸƖƣŔŰŊШƣőĲШőǃƓŸƣőĲƚŔƚШƣőċƣШué?ÉШ

ƚǃůƓƣŸůƚШ ůċǃШ ƓƖŸŊƖĲƚƚŔƻĲũǃШ ĬĲƻĲũŸƓШ ŔŰШ ƣőĲШ ƖŸŸƣШ ƚǃƚƣĲůШ ĤĲŉŸƖĲШ ůċŰŔŉĲƚƣŔŰŊШ ċƚШ ċĤŸƻĲрŊƖŸƨŰĬШ

ƚǃůƓƣŸůƚЮШ ÑőĲШ ĬŔǭĲƖĲŰĦĲƚШ ŔŰШ ƚǃůƓƣŸůШ ƚĲƻĲƖŔƣǃШ ċĦƖŸƚƚШ ƚĲċƚŸŰƚЯШ ƽŔƣőШ ƚŸůĲШ ŸƖĦőċƖĬƚШ ƚőŸƽŔŰŊШ

ŔŰĦƖĲċƚĲĬШ ƚǃůƓƣŸůƚШ ŔŰШ ƨƣƨůŰЯШ ĦŸƨũĬШ ƖĲǰĲĦƣШĲŰƻŔƖŸŰůĲŰƣċũШ ƚƣƖĲƚƚŸƖƚШ ƚƨĦőШ ċƚШ ƚŸŔũШ ůŸŔƚƣƨƖĲЯШ

ƣĲůƓĲƖċƣƨƖĲЯШċŰĬШŰƨƣƖŔĲŰƣШċƻċŔũċĤŔũŔƣǃШĬƨƖŔŰŊШŉƖƨŔƣШƖŔƓĲŰŔŰŊЯШƽőŔĦőШċǭĲĦƣШĤŸƣőШůŔĦƖŸĤŔċũШĦŸůůƨŰŔƣŔĲƚШ

ċŰĬШƓũċŰƣШƚƨƚĦĲƓƣŔĤŔũŔƣǃШыsċĦŸĤǃЮĲƣЮċũдШΞΜΝΤЯШìċŰŊЮĲƣЮċũдШΞΜΞΠьЮШ[ŸƖШŔŰƚƣċŰĦĲЯШċШƚőŔŉƣШŉƖŸůШůŔũĬШƚǃůƓƣŸůƚШ

ŔŰШÉƓƖŔŰŊШƣŸШůŸƖĲШƓƖŸŰŸƨŰĦĲĬШƚǃůƓƣŸůƚШŔŰШ ƨƣƨůŰШůŔŊőƣШĤĲШŔŰĬŔĦċƣŔƻĲШŸŉШĦƨůƨũċƣŔƻĲШƓċƣőŸŊĲŰШũŸċĬШŸƖШ

ƚĲċƚŸŰċũШƻƨũŰĲƖċĤŔũŔƣŔĲƚШŔŰШťŔƽŔŉƖƨŔƣШƻŔŰĲƚЮ 

7ǃШĦŸůĤŔŰŔŰŊШĲƓŔŊĲċũШċŰĬШőǃƓŸŊĲċũШƚǃůƓƣŸůƚШƽŔƣőШŔƚŸũċƣŔŸŰШċŰĬШůĲƣċĤċƖĦŸĬŔŰŊШĬċƣċЯШƽĲШŸĤƣċŔŰĲĬШċШ

ĦũĲċƖĲƖШƻŔĲƽШƣőċƣШĦŸƨũĬШĤĲШƨƚĲŉƨũШŔŰШƚƨƓƓŸƖƣŔŰŊШƣőĲШĬŔƚĲċƚĲШůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚШŔŰШťŔƽŔŉƖƨŔƣШŸƖĦőċƖĬƚЯШ

ĲůƓőċƚŔǍŔŰŊШĲċƖũǃШĬĲƣĲĦƣŔŸŰШċŰĬШƣċŔũŸƖĲĬШŔŰƣĲƖƻĲŰƣŔŸŰЮШ?ĲǯŰŔŰŊШċШƣőƖĲƚőŸũĬШŉŸƖШŔŰƣĲƖƻĲŰƣŔŸŰШĤċƚĲĬШŸŰШ

őǃƓŸŊĲċũШƚĲƻĲƖŔƣǃШƚĦŸƖĲƚШĦŸƨũĬШċũũŸƽШƨƚĲŉƨũШċĦƣŔŸŰƚШĤĲŉŸƖĲШĲƓŔŊĲċũШƚǃůƓƣŸůƚШċƖŔƚĲЯШƚƨƓƓŸƖƣŔŰŊШƣőĲШ

ůċŔŰƣĲŰċŰĦĲШŸŉШŸƖĦőċƖĬШőĲċũƣőШċŰĬШǃŔĲũĬЯШċŰĬШĦŸƨũĬШċũũŸƽШŔĬĲŰƣŔŉǃŔŰŊШƣőĲШŰŸШƖĲƻĲƖƚŔĤũĲШƚĲƻĲƖŔƣǃШũĲƻĲũШƣŸШ

ċƻŸŔĬШŔŰĲǭĲĦƣŔƻĲШŔŰƣĲƖƻĲŰƣŔŸŰШĦŸƚƣƚЮ 

ƚШƚőŸƽŰШĤǃШƣőĲШƚőċƖƓШĬĲĦũŔŰĲШŔŰШƓũċŰƣШůĲƣƖŔĦƚШыĲЮŊЮЯШĤƨĬШƻŔċĤŔũŔƣǃЯШƓũċŰƣШũĲŰŊƣőЯШŉƖĲƚőШƽĲŔŊőƣьЯШƽċƣĲƖШ

ƚƣƖĲƚƚШŰŸƣШŸŰũǃШŉċƻŸƨƖƚШƓċƣőŸŊĲŰШŊƖŸƽƣőШĤƨƣШċũƚŸШƚŔŊŰŔǯĦċŰƣũǃШƖĲĬƨĦĲƚШƓũċŰƣШǯƣŰĲƚƚЮШÑőĲШĦőċƖċĦƣĲƖŔƚƣŔĦШ

ѢƖċƣШƣċŔũѢШƚǃůƓƣŸůШƚĲĲŰШŔŰШué?ÉрċǭĲĦƣĲĬШƻŔŰĲƚШŔƚШũŔťĲũǃШƣőĲШƖĲƚƨũƣШŸŉШĦŸůĤŔŰĲĬШƖŸŸƣШċƚƓőǃǂŔċШċŰĬШ
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ΡΤ 
 

ƓċƣőŸŊĲŰШŔŰƻċƚŔŸŰЯШŔũũƨƚƣƖċƣŔŰŊШƣőĲШŰĲŊċƣŔƻĲШŔůƓċĦƣШŸŉШƓƖŸũŸŰŊĲĬШƽċƣĲƖШƚċƣƨƖċƣŔŸŰШŸŰШťŔƽŔŉƖƨŔƣШƓũċŰƣƚШ

ыxĲůŸŰШċŰĬШ9ŸŰƚŔĬŔŰĲШΝΦΦΟьЮ 

§ƻĲƖċũũЯШƣőĲШĬċƣċШŔŰĬŔĦċƣĲШċШƣĲůƓŸƖċũШǰƨĦƣƨċƣŔŸŰШŔŰШƚƓĲĦŔĲƚШĬŔƻĲƖƚŔƣǃШċŰĬШŔŰĦŔĬĲŰĦĲЯШƽŔƣőШÂƓдЮƻĲǂċŰƚШ

ĲůĲƖŊĲĬШċƚШċШĦŸŰƚŔƚƣĲŰƣũǃШĬŸůŔŰċŰƣШƚƓĲĦŔĲƚШċĦƖŸƚƚШċũũШǃĲċƖƚЮШÑőĲШƓƖĲƚĲŰĦĲШŸŉШ?ċĦƣǃũŸŰĲĦƣƖŔċШƚƓĲĦŔĲƚШ

ċŰĬШƣőĲШŔŰĦƖĲċƚĲĬШĬĲƣĲĦƣŔŸŰШŸŉШ]ũŸĤŔƚƓŸƖċŰŊŔƨůШƚƓƓЮШċŰĬШ[ƨƚċƖŔƨůШƚƓƓЮШŔŰШΞΜΞΟШƚƨŊŊĲƚƣШƓŸƚƚŔĤũĲШ

ĦőċŰŊĲƚШŔŰШůŔĦƖŸĤŔċũШĬǃŰċůŔĦƚШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШŸƖĦőċƖĬЮ 

ÑőĲШőŔŊőĲƖШƓĲƖĦĲŰƣċŊĲШŸŉШÂƓдЮƻĲǂċŰƚЮŸĤƚĲƖƻĲĬШŔŰШ§ΞÉШĬƨƖŔŰŊШ ƨƣƨůŰШƚƨŊŊĲƚƣƚШƓŸƣĲŰƣŔċũШƚĲċƚŸŰċũШ

ƻċƖŔċƣŔŸŰШŔŰШŔƣƚШċĤƨŰĬċŰĦĲЮШ9ŸůƓċƖĲĬШƣŸШƣƖċĬŔƣŔŸŰċũШƚŸŔũШŔƚŸũċƣŔŸŰЯШƣőĲШĤċŔƣŔŰŊШƣĲĦőŰŔƕƨĲШƚƨĦĦĲƚƚŉƨũũǃШ

ĦċƓƣƨƖĲĬШċШĬŔǭĲƖĲŰƣШƚƓĲĦƣƖƨůШŸŉШŸŸůǃĦĲƣĲƚЯШƓċƖƣŔĦƨũċƖũǃШÂőǃƣŸƓőƣőŸƖċШċŰĬШÂǃƣőŔƨůШƚƓĲĦŔĲƚЯШƽőŔĦőШċƖĲШ

ŸŉƣĲŰШċƚƚŸĦŔċƣĲĬШƽŔƣőШƽċƣĲƖĤŸƖŰĲШĬŔƚĲċƚĲƚЮШÑőĲШőŔŊőШŔŰĦŔĬĲŰĦĲШŸŉШÂƓдШƻĲǂċŰƚШĦŸŰǯƖůƚШŔƣƚШĬŸůŔŰċŰĦĲШŔŰШ

ťŔƽŔŉƖƨŔƣШŸƖĦőċƖĬƚЯШƽőŔũĲШƣőĲШĬĲƣĲĦƣŔŸŰШŸŉШÂдЮĬŔƚƚŸƣŸĦƨůЮċŰĬШÂдЮċĦĲƖŔŰċШŔŰШĤċŔƣĲĬШƚċůƓũĲƚШőŔŊőũŔŊőƣƚШŔƣƚШ

ƓŸƣĲŰƣŔċũШƖŸũĲШċƚШċШƓċƣőŸŊĲŰШŸŉШĦŸŰĦĲƖŰШŔŰШué?ÉЮ 

ÑőĲШƽŔĬĲƚƓƖĲċĬШƓƖĲƻċũĲŰĦĲШŸŉШÂőǃƣŸƓǃƣőŔƨůШƻĲǂċŰƚШŉƖŸůШƣőĲШŔƚŸũċƣŔŸŰШŸŉШƚǃůƓƣŸůċƣŔĦШťŔƽŔŉƖƨŔƣШƖŸŸƣШ

ƚċůƓũĲƚШƨŰĬĲƖƚĦŸƖĲƚШŔƣƚШũŔťĲũǃШƚŔŊŰŔǯĦċŰƣШƖŸũĲШŔŰШƣőĲШƓƖŸŊƖĲƚƚŔŸŰШŸŉШuŔƽŔŉƖƨŔƣШéŔŰĲШ?ĲĦũŔŰĲШÉǃŰĬƖŸůĲШ

ыué?ÉьШċƚШƖĲƓŸƖƣĲĬШĤǃШ~ŸƚĦċЮĲƣЮċũдШыΞΜΞΠьЮШfƣƚШĦŸŰƚŔƚƣĲŰƣШċƚƚŸĦŔċƣŔŸŰШƽŔƣőШƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚШƚƨŊŊĲƚƣƚШ

ƣőċƣШċũŸŰŊШƽŔƣőШŸƣőĲƖШŸŸůǃĦĲƣĲƚЯШŔƣШĦŸƨũĬШƓũċǃШċШĦƖƨĦŔċũШƓċƖƣШŔŰШƖŸŸƣШƖŸƣШƚǃůƓƣŸůƚЯШĲƚƓĲĦŔċũũǃШƨŰĬĲƖШ

ŉċƻŸƨƖċĤũĲШĲŰƻŔƖŸŰůĲŰƣċũШĦŸŰĬŔƣŔŸŰƚШũŔťĲШƽċƣĲƖũŸŊŊŔŰŊШыÉċƻŔċŰЮĲƣЮċũдШΞΜΞΜьЮШШőŔŊőĲƖШŔŰĦŔĬĲŰĦĲШŸŉШ

ÂőǃƣŸƓőƣőŸƖċШƚƓĲĦŔĲƚЯШċƚШĦŸůƓċƖĲĬШƣŸШĬŔƖĲĦƣШŔƚŸũċƣŔŸŰЯШƽċƚШƖĲƓŸƖƣĲĬШĤǃШƣőĲШĤċŔƣŔŰŊШůĲƣőŸĬШŔŰШċƨƣƨůŰċũШ

ƚċůƓũĲƚШŉƖŸůШŸƖĦőċƖĬƚШ§ΝÉШƣŸШ§ΡÉЮШÑőŔƚШĦŸƨũĬШĤĲШũŔŰťĲĬШƣŸШƣőĲŔƖШĤŔŸũŸŊǃШċƚШƽċƣĲƖрůŸũĬШƓċƣőŸŊĲŰƚЯШ

ƣőƖŔƻŔŰŊШŔŰШĲǂĦĲƚƚŔƻĲШůŸŔƚƣƨƖĲШĦŸŰĬŔƣŔŸŰƚЮШÑőŸƨŊőШÂƓдШũŔƣŸƖċũĲШċŰĬШÂƓдШőĲũŔĦŸŔĬĲƚШƽĲƖĲШũĲƚƚШċĤƨŰĬċŰƣЯШ

ƣőĲŔƖШĬĲƣĲĦƣŔŸŰШőŔŊőũŔŊőƣĲĬШƣőĲŔƖШƓŸƣĲŰƣŔċũШƖŸũĲШċƚШŸƓƓŸƖƣƨŰŔƚƣŔĦШƓċƣőŸŊĲŰƚШƣőċƣШĲǂƓũŸŔƣШƚƣƖĲƚƚĲĬШƖŸŸƣШ

ƚǃƚƣĲůƚШыÂƖĲŰĦŔƓĲЮĲƣЮċũдШΞΜΞΟьЮШÑőĲШƚċůƓũŔŰŊШůĲƣőŸĬŸũŸŊǃШŔƚШĦƖŔƣŔĦċũЯШċƚШŔƣШĦċƓƣƨƖĲƚШƣőĲШŉƨũũШƚƓĲĦƣƖƨůШŸŉШ

ůŔĦƖŸĤŔċũШĬŔƻĲƖƚŔƣǃЯШƚƨŊŊĲƚƣŔŰŊШƣőċƣШƣőĲƚĲШƓċƣőŸŊĲŰƚШůċǃШĦŸŰƣƖŔĤƨƣĲШƣŸШũŸŰŊрƣĲƖůШĬŔƚĲċƚĲШĦǃĦũĲƚШŔŰШ

ťŔƽŔŉƖƨŔƣЮ 
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ÑőĲШŉƖĲƕƨĲŰƣШŔƚŸũċƣŔŸŰШŸŉШfũǃŸŰĲĦƣƖŔċШƚƓƓЮШċŰĬШ?ċĦƣǃũŸŰĲĦƣƖŔċШƚƓƓЮШƚƓĲĦŔĲƚШċũŔŊŰƚШƽŔƣőШƣőĲŔƖШťŰŸƽŰШ

ƓċƣőŸŊĲŰŔĦŔƣǃШŔŰШƖŸŸƣШĬŔƚĲċƚĲƚЯШőŔŊőũŔŊőƣŔŰŊШƣőĲŔƖШƓŸƣĲŰƣŔċũШƖŸũĲШċƚШƖŸŸƣШŔŰƻċĬĲƖƚШŔŰШƣőĲШué?ÉШĬŔƚĲċƚĲШ

ĦǃĦũĲШы~ċŰŔĦŔЮĲƣЮċũдШΞΜΞΠьЮШÑőĲŔƖШĦŸрŸĦĦƨƖƖĲŰĦĲШŔŰШƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚШƽŔƣőШƚĲƻĲƖċũШŸŸůǃĦĲƣĲƚШƚƨŊŊĲƚƣƚШ

ċШĦŸůƓũĲǂШŔŰƣĲƖƓũċǃШĤĲƣƽĲĲŰШŉƨŰŊċũШċŰĬШŸŸůǃĦĲƣĲШƓċƣőŸŊĲŰƚЮШÑőĲШǯŰĬŔŰŊƚШŉƖŸůШŸƨƖШƓċƣőŸŊĲŰŔĦŔƣǃШƣĲƚƣƚШ

ŸŰШΟрǃĲċƖрŸũĬШƓũċŰƣƚШƖĲƻĲċũĲĬШƣőċƣШƣőĲШƓũċŰƣƚШĲǂőŔĤŔƣĲĬШƖĲĬƨĦĲĬШƓũċŰƣШŊƖŸƽƣőЯШƣŸƣċũШŉƖĲƚőШƽĲŔŊőƣЯШċŰĬШƖŸŸƣШ

ĤŔŸůċƚƚШƨŰĬĲƖШƽċƣĲƖũŸŊŊĲĬШĦŸŰĬŔƣŔŸŰƚЮШ?ċĦƣǃũŸŰĲĦƣƖŔċЮƓċƨĦŔƚĲƓƣċƣċШŔŰШƣőŔƚШƣƖŔċũШƽċƚШƣőĲШŸŰũǃШƚƓĲĦŔĲƚШ

ƖĲрŔƚŸũċƣĲĬШċƣШƣőĲШĲŰĬШŸŉШƣőĲШƣĲƚƣШŉƖŸůШƓũċŰƣƚШŔŰШƖĲŊƨũċƖШŔƖƖŔŊċƣŔŸŰШĦŸŰĬŔƣŔŸŰƚЯШƚƨŊŊĲƚƣŔŰŊШŔƣƚШĦċƓċĦŔƣǃШƣŸШ

ƓĲƖƚŔƚƣШŔŰШťŔƽŔŉƖƨŔƣШƖŸŸƣƚЮШÑőĲШĦŸрŔƚŸũċƣŔŸŰШŸŉШŉƨŰŊŔШċŰĬШŸŸůǃĦĲƣĲƚШŉƖŸůШƣőĲШƚċůĲШƖŸŸƣШƚċůƓũĲƚШŉƨƖƣőĲƖШ

ƚƨƓƓŸƖƣƚШƣőĲШƓŸƚƚŔĤŔũŔƣǃШŸŉШƚǃŰĲƖŊŔƚƣŔĦШŔŰƣĲƖċĦƣŔŸŰƚШĤĲƣƽĲĲŰШƣőĲƚĲШŸƖŊċŰŔƚůƚЯШƽŸƖƚĲŰŔŰŊШƖŸŸƣШǯƣŰĲƚƚЮШ

ÑőŔƚШƚƨŊŊĲƚƣƚШƣőċƣШƽċƣĲƖũŸŊŊŔŰŊШĲǂċĦĲƖĤċƣĲƚШƣőĲШƽĲċťĲŰŔŰŊШŸŉШƣőĲШƓũċŰƣШĬĲŉĲŰĦĲШůĲĦőċŰŔƚůƚЮШÑőĲƚĲШ

ǯŰĬŔŰŊƚШƨŰĬĲƖƚĦŸƖĲШƣőċƣШŔƖƖŔŊċƣŔŸŰШƓƖċĦƣŔĦĲƚЯШƖċƣőĲƖШƣőċŰШƚƓĲĦŔǯĦШƓċƣőŸŊĲŰШĦŸůĤŔŰċƣŔŸŰƚЯШċƖĲШƣőĲШťĲǃШ

ĬƖŔƻĲƖƚШŸŉШĬŔƚĲċƚĲШƓƖŸŊƖĲƚƚŔŸŰЯШƽŔƣőШƽċƣĲƖũŸŊŊŔŰŊШƓƖŸƻŔĬŔŰŊШċШŉċƻŸƨƖċĤũĲШĲŰƻŔƖŸŰůĲŰƣШŉŸƖШůŔĦƖŸĤŔċũШ

ŊƖŸƽƣőШƽőŔũĲШƚŔůƨũƣċŰĲŸƨƚũǃШƽĲċťĲŰŔŰŊШƓũċŰƣШĬĲŉĲŰĦĲШůĲĦőċŰŔƚůƚШы?ŸŰċƣŔЮĲƣЮċũдШΞΜΞΜьЮ 

ΠЮΞЮШué?ÉШċŰĬШ~ŔĦƖŸĤŔċũШ9ŸůůƨŰŔƣǃа 

§ƨƖШǯŰĬŔŰŊƚШŸŰШŉƨŰŊċũШċŰĬШĤċĦƣĲƖŔċũШĦŸůůƨŰŔƣŔĲƚЯШƣőƖŸƨŊőШfÉ ШċŰĬШ ~?ÉШċŰċũǃƚŔƚШƖĲƚƨũƣƚЯШőŔŊőũŔŊőƣĲĬШ

ĬŔƚƣŔŰĦƣШůŔĦƖŸĤŔċũШƓċƣƣĲƖŰƚШŔŰШůŔĦƖŸĤŔċũШĦŸůƓŸƚŔƣŔŸŰШĤĲƣƽĲĲŰШƚǃůƓƣŸůċƣŔĦШċŰĬШƚǃůƓƣŸůċƣŔĦШťŔƽŔŉƖƨŔƣШ

ƖŸŸƣШ ċŰĬШ ƖőŔǍŸƚƓőĲƖĲШ ƚŸŔũЯШŔŰĬŔĦċƣŔŰŊШ ƣőċƣШ ĤŸƣőШ ĲŰƻŔƖŸŰůĲŰƣċũШ ĦŸŰĬŔƣŔŸŰƚШ ċŰĬШ ĬŔƚĲċƚĲШ ƓƖĲƚĲŰĦĲШ

ĦŸŰƣƖŔĤƨƣĲШƣŸШƚőċƓŔŰŊШůŔĦƖŸĤŔċũШĦŸůƓŸƚŔƣŔŸŰЮШÑőĲШůŔĦƖŸĤŔċũШĦŸůůƨŰŔƣǃШŔŰШƖŸŸƣШƚċůƓũĲƚШƚőŸƽĲĬШċШũŸƽĲƖШ

ĦŸůƓũĲǂŔƣǃШƣőċŰШƣőĲШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШƚċůƓũĲЯШċũŔŊŰŔŰŊШƽŔƣőШƓƖĲƻŔŸƨƚШƽŸƖťƚШы~ċŰŔĦŔЮĲƣЮċũдШΞΜΞΞЯШÉċƻŔċŰЮĲƣЮ

ċũдШΞΜΞΜьЮШÑőĲШƖŸŸƣƚШŉƨŰŊċũШ ĦŸůůƨŰŔƣǃШ ƚőŸƽĲĬШƚŔŊŰŔǯĦċŰƣШ ƻċƖŔċƣŔŸŰƚШĤĲƣƽĲĲŰШ ƚǃůƓƣŸůċƣŔĦШċŰĬШ

ċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЮШ ŸƣċĤũǃЯШƚĦŸůǃĦŸƣċШőċĬШċШőŔŊőĲƖШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШŔŰШƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚШ

ĦŸůƓċƖĲĬШƣŸШċƚǃůƓƣŸůċƣŔĦШŸŰĲƚЯШƚƨŊŊĲƚƣŔŰŊШċШƓŸƚƚŔĤũĲШċƚƚŸĦŔċƣŔŸŰШĤĲƣƽĲĲŰШƚŸůĲШƚƓĲĦŔĲƚШŸŉШƣőŔƚШ

ƓőǃũƨůШċŰĬШĬŔƚĲċƚĲШƚǃůƓƣŸůƚЮШfŰШĦŸŰƣƖċƚƣЯШ]ũŸůĲƖŸůǃĦŸƣċЯШ~ŸƖƣŔĲƖĲũũŸůǃĦŸƣċЯШċŰĬШ~ƨĦŸƖŸůǃĦŸƣċШ

ƽĲƖĲШůŸƖĲШƓƖĲƻċũĲŰƣШŔŰШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЮШÑőĲШƓƖĲƚĲŰĦĲШŸŉШ]ũŸůĲƖŸůǃĦŸƣċШŔŰШċƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚШ

ƨŰĬĲƖƚĦŸƖĲƚШƣőĲШŔůƓŸƖƣċŰĦĲШŸŉШƣőŔƚШƓőǃũƨůШťŰŸƽŰШŉŸƖШƓŸƚŔƣŔƻĲШƓũċŰƣШŔŰƣĲƖċĦƣŔŸŰƚШыÑĲĬĲƖƚŸŸЮĲƣЮċũдШΞΜΞΜьШ

ċŰĬШƓŸƣĲŰƣŔċũШƖŸũĲƚШŔŰШůŔĦƖŸĤŔċũШĦŸůůƨŰŔƣǃШĤċũċŰĦĲШы]ƨŸЮĲƣЮċũдШΞΜΝΦьЮ 
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7ċĦƣĲƖŔċũШ ĦŸůůƨŰŔƣǃШ ċŰċũǃƚŔƚШċũƚŸШƨŰĬĲƖƚĦŸƖĲĬШ ĬŔƚƣŔŰĦƣШ ƓċƣƣĲƖŰƚШ ĤĲƣƽĲĲŰШ ƚǃůƓƣŸůċƣŔĦШ ċŰĬШ

ċƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚЮШÂƖŸƣĲŸĤċĦƣĲƖŔċШƽĲƖĲШůŸƖĲШƓƖĲƚĲŰƣШŔŰШƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШƚƨŊŊĲƚƣŔŰŊШƣőĲШ

ƓŸƣĲŰƣŔċũШŔŰƻŸũƻĲůĲŰƣШŔŰШué?ÉШŸŉШƚĲƻĲƖċũШƚƓĲĦŔĲƚШĤĲũŸŰŊŔŰŊШƣŸШƣőŔƚШƓőǃũƨůЯШƓŸƚƚŔĤũǃШċƚШŸƓƓŸƖƣƨŰŔƚƣŔĦШ

ĤċĦƣĲƖŔċШƣőċƣШƣőƖŔƻĲШŔŰШƚƣƖĲƚƚĲĬШƓũċŰƣƚЮШ9ŸŰƻĲƖƚĲũǃЯШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШĦŸŰƣċŔŰĲĬШċШƚŔŊŰŔǯĦċŰƣũǃШ

őŔŊőĲƖШ ƓĲƖĦĲŰƣċŊĲШ ŸŉШ ƨŰċƚƚŔŊŰĲĬШ ƣċǂċЯШ ƚƨŊŊĲƚƣŔŰŊШ ċШůŸƖĲШ ĬŔƻĲƖƚĲЯШ ƓŸƚƚŔĤũǃШ ƖĲƚŔũŔĲŰƣЯШ ůŔĦƖŸĤŔċũШ

ĦŸůůƨŰŔƣǃШы~ċŰŔĦŔЮĲƣЮċũдШΞΜΞΞьЮ 

ÑőĲШŔŰĦƖĲċƚĲĬШċĤƨŰĬċŰĦĲШŸŉШÂƖŸƣĲŸĤċĦƣĲƖŔċШċŰĬШ7ċĦƣĲƖŸŔĬĲƣĲƚШŔŰШƚǃůƓƣŸůċƣŔĦШƖŸŸƣШƚċůƓũĲƚШċũŔŊŰƚШƽŔƣőШ

ƣőĲŔƖШĲƚƚĲŰƣŔċũШƖŸũĲƚШŔŰШċŰċĲƖŸĤŔĦШůŔĦƖŸĤŔċũШĲĦŸƚǃƚƣĲůƚЯШċƚШůĲůĤĲƖƚШŸŉШƣőĲƚĲШƓőǃũċШċƖĲШťŰŸƽŰШƣŸШ

ƓċƖƣŔĦŔƓċƣĲШŔŰШċŰŸǂǃŊĲŰŔĦШƓőŸƣŸƣƖŸƓőǃЯШŉĲƖůĲŰƣċƣŔŸŰЯШċŰĬШċŰċĲƖŸĤŔĦШƖĲƚƓŔƖċƣŔŸŰШƓƖŸĦĲƚƚĲƚЯШƽőŔĦőШċƖĲШ

ĦƖŔƣŔĦċũШŔŰШĲŰƻŔƖŸŰůĲŰƣƚШĲǂƓĲƖŔĲŰĦŔŰŊШƚƣƖĲƚƚШŸƖШƚőŔŉƣƚШŔŰШĲũĲůĲŰƣċũШĦǃĦũĲƚШыÖĲťŔЮĲƣЮċũдШΞΜΝΥьЮШÉŔůŔũċƖШ

ƣƖĲŰĬƚШƽĲƖĲШŸĤƚĲƖƻĲĬШŔŰШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШƚċůƓũĲƚЯШƣőŸƨŊőШƣőĲШĬŔǭĲƖĲŰĦĲƚШĤĲƣƽĲĲŰШƚǃůƓƣŸůċƣŔĦШċŰĬШ

ċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШƽĲƖĲШũĲƚƚШƓƖŸŰŸƨŰĦĲĬЮШÑőĲƚĲШƖĲƚƨũƣƚШŉƨƖƣőĲƖШƚƨƓƓŸƖƣШƣőĲШőǃƓŸƣőĲƚŔƚШƣőċƣШué?ÉШ

ŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШċŰŸǂŔĦШƚŸŔũШĦŸŰĬŔƣŔŸŰƚЯШƓŸƣĲŰƣŔċũũǃШĬƖŔƻĲŰШĤǃШƣőĲШċũƣĲƖĲĬШůŔĦƖŸĤŔċũШĦŸůůƨŰŔƣǃШ

ƚƣƖƨĦƣƨƖĲШŔŰШƚǃůƓƣŸůċƣŔĦШƓũċŰƣƚЮ 

ìőŔũĲШĬŔǭĲƖĲŰĦĲƚШŔŰШŉƨŰŊċũШċŰĬШĤċĦƣĲƖŔċũШĦŸůƓŸƚŔƣŔŸŰШƽĲƖĲШũĲƚƚШƓƖŸŰŸƨŰĦĲĬШŔŰШƣőĲШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШƣőċŰШ

ŔŰШƖŸŸƣƚЯШƚŸůĲШƣƖĲŰĬƚШƽĲƖĲШŸĤƚĲƖƻĲĬЮШ7ŸƣőШƚǃůƓƣŸůċƣŔĦШċŰĬШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШĦŸŰƣċŔŰĲĬШƚŔůŔũċƖШ

ũĲƻĲũƚШŸŉШƚĦŸůǃĦŸƣċЯШċũƣőŸƨŊőШƣőĲШƚǃůƓƣŸůċƣŔĦШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШĲǂőŔĤŔƣĲĬШƚũŔŊőƣũǃШőŔŊőĲƖШũĲƻĲũƚШŸŉШ

ƨŰċƚƚŔŊŰĲĬШƣċǂċЮШÑőŔƚШŔŰĦƖĲċƚĲЯШƣőŸƨŊőШŰŸƣШƚƣċƣŔƚƣŔĦċũũǃШƚŔŊŰŔǯĦċŰƣЯШůċǃШőŔŰƣШċƣШċШƚőŔŉƣШŔŰШůŔĦƖŸĤŔċũШ

ĬŔƻĲƖƚŔƣǃШƨŰĬĲƖШƚǃůƓƣŸůċƣŔĦШĦŸŰĬŔƣŔŸŰƚЮШ ůŸŰŊШĤċĦƣĲƖŔċũШƓőǃũċЯШÂƖŸƣĲŸĤċĦƣĲƖŔċШċƓƓĲċƖĲĬШůċƖŊŔŰċũũǃШ

ůŸƖĲШċĤƨŰĬċŰƣШŔŰШƚǃůƓƣŸůċƣŔĦШƚŸŔũШƚċůƓũĲƚЯШĦŸŰǯƖůŔŰŊШƣőĲШƖĲƚƨũƣƚШŉƖŸůШƖŸŸƣƚЯШƣőŸƨŊőШŰŸƣШƚŔŊŰŔǯĦċŰƣũǃШ

ĬŔǭĲƖĲŰƣШŉƖŸůШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚЮШÅĲĦĲŰƣШƚƣƨĬŔĲƚШőċƻĲШĲũƨĦŔĬċƣĲĬШƣőĲШƓŔƻŸƣċũШƖŸũĲШŸŉШůŔĦƖŸĤŔċũШ

ĦŸůůƨŰŔƣŔĲƚШŔŰШƓũċŰƣШőĲċũƣőШċŰĬШĬŔƚĲċƚĲШƖĲƚŔƚƣċŰĦĲЮШ[ŸƖШŔŰƚƣċŰĦĲЯШƖĲƚĲċƖĦőШĤǃШŰĬƖĲŸƣĲЮĲƣЮċũдШыΞΜΝΠьШ

ĬĲůŸŰƚƣƖċƣĲĬШƣőċƣШůŔĦƖŸĤŔċũШĦŸůƓŸƚŔƣŔŸŰШĦőċŰŊĲƚШĦċŰШĬŔƖĲĦƣũǃШŔŰǰƨĲŰĦĲШƓũċŰƣƚШƚƨƚĦĲƓƣŔĤŔũŔƣǃШƣŸШ

ƓċƣőŸŊĲŰƚЮШ ìőĲŰШ ĤĲŰĲǯĦŔċũШ ůŔĦƖŸĤĲƚШ ыƚƨĦőШ ċƚШ ŰŔƣƖŸŊĲŰрǯǂŔŰŊШ ĤċĦƣĲƖŔċЯШ ůǃĦŸƖƖőŔǍċũШ ŉƨŰŊŔЯШ ċŰĬШ

ĤŔŸĦŸŰƣƖŸũШċŊĲŰƣƚьШĬĲĦũŔŰĲЯШŔƣШĦċŰШőċƻĲШƚŔŊŰŔǯĦċŰƣШċĬƻĲƖƚĲШĲǭĲĦƣƚШŸŰШƓũċŰƣШőĲċũƣőЮШ[ŸƖШŔŰƚƣċŰĦĲЯШƓũċŰƣШ

ŊƖŸƽƣőрƓƖŸůŸƣŔŰŊШƖőŔǍŸĤċĦƣĲƖŔċШыÂ]ÂÅьШċŰĬШĤŔŸĦŸŰƣƖŸũШůŔĦƖŸŸƖŊċŰŔƚůƚЯШũŔťĲШÂƚĲƨĬŸůŸŰċƚШƚƓƓЮШċŰĬШ
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7ċĦŔũũƨƚШƚƓƓЮЯШƓũċǃШƓŔƻŸƣċũШƖŸũĲƚШŔŰШĲŰőċŰĦŔŰŊШƓũċŰƣШŊƖŸƽƣőШċŰĬШƓƖŸƣĲĦƣŔŰŊШċŊċŔŰƚƣШƓċƣőŸŊĲŰƚаШƣőĲƚĲШ

ŸƖŊċŰŔƚůƚШŰŸƣШŸŰũǃШĲŰőċŰĦĲШŰƨƣƖŔĲŰƣШƨƓƣċťĲШċŰĬШƓũċŰƣШŊƖŸƽƣőШĤƨƣШċũƚŸШƓƖŸƣĲĦƣШƓũċŰƣƚШċŊċŔŰƚƣШƓċƣőŸŊĲŰƚШ

ƣőƖŸƨŊőШůĲĦőċŰŔƚůƚШƚƨĦőШċƚШƓƖŸĬƨĦŔŰŊШċŰƣŔůŔĦƖŸĤŔċũШĦŸůƓŸƨŰĬƚЯШŸƨƣĦŸůƓĲƣŔŰŊШőċƖůŉƨũШůŔĦƖŸĤĲƚЯШ

ċŰĬШŔŰĬƨĦŔŰŊШƚǃƚƣĲůŔĦШƖĲƚŔƚƣċŰĦĲШŔŰШƓũċŰƣƚШы~ĲŰĬĲƚЮĲƣЮċũдШΞΜΝΟьЮ 

ÑőĲШƚƓĲĦŔǯĦШfÑÉΞШƖĲŊŔŸŰШŸŉШŸŸůǃĦĲƣĲƚШƖĲƻĲċũĲĬШƣőĲШĬŸůŔŰċŰĦĲШŸŉШÂőǃƣŸƓőƣőŸƖċЯШÂőǃƣŸƓǃƣőŔƨůЯШċŰĬШ

]ũŸĤŔƚƓŸƖċŰŊŔƨůШŊĲŰĲƖċШŔŰШƣőĲШƖŸŸƣШƚċůƓũĲƚЮШÑőĲШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШĬŔƚƓũċǃĲĬШċШőŔŊőШċĤƨŰĬċŰĦĲШ

ŸŉШƣőĲƚĲШŊĲŰĲƖċЯШƚƨŊŊĲƚƣŔŰŊШƣőĲŔƖШŸƓƓŸƖƣƨŰŔƚƣŔĦШƖŸũĲЮШÑőĲШÂőǃƣŸƓőƣőŸƖċШƖĲũċƣŔƻĲШċĤƨŰĬċŰĦĲШƽċƚШőŔŊőĲƖШ

ƣőċŰШŸƣőĲƖШŊĲŰĲƖċШŔŰШƚĲƻĲƖċũШŸƖĦőċƖĬƚЯШċŰĬШŔƣƚШƓƖĲƚĲŰĦĲШŔŰШċƚǃůƓƣŸůċƣŔĦШƚċůƓũĲƚШŉƨƖƣőĲƖШƚƨƓƓŸƖƣƚШŔƣƚШ

ċƚƚŸĦŔċƣŔŸŰШƽŔƣőШƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚЯШŔŰĬŔĦċƣŔŰŊШċШƓŸƚƚŔĤũĲШƓċƣőŸŊĲŰŔĦШƖŸũĲШŔŰШué?ÉЮШ[ƖŸůШƖőŔǍŸƚƓőĲƖĲШ

ƚŸŔũШƚċůƓũĲƚЯШƣőĲШŸŸůǃĦĲƣĲƚШƓċƣƣĲƖŰШƽċƚШĬŔǭĲƖĲŰƣШŉƖŸůШƣőĲШƖŸŸƣƚЮШÑőĲШÂǃƣőŔƨůШŊĲŰƨƚШƽċƚШŸŉƣĲŰШƓƖĲƚĲŰƣЯШ

ċŰĬШÂőǃƣŸƓǃƣőŔƨůШƽċƚШůŸƖĲШċĤƨŰĬċŰƣШƣőċŰШÂőǃƣŸƓőƣőŸƖċШŊĲŰĲƖċШŔŰШċũũШƣőĲШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШƚċůƓũĲƚЮШ

ÑőĲШ ĦŸŰƚƣċŰƣШ ċĤƨŰĬċŰĦĲШ ŸŉШ]ũŸĤŔƚƓŸƖċŰŊŔƨůШŔŰШ ċũũШ ƚċůƓũĲƚШ ĦŸŰǯƖůƚШŔƣƚШƖŸũĲШ ċƚШ ċШƓŸƣĲŰƣŔċũШ

ŸƓƓŸƖƣƨŰŔƚƣŔĦШƓċƣőŸŊĲŰЮШ§ƨƖШǯŰĬŔŰŊƚШƚƨŊŊĲƚƣШƣőċƣШŰŸƣШċШƚŔŰŊũĲШŊĲŰƨƚШŸƖШƚƓĲĦŔĲƚШĤƨƣШċШƓŸŸũШŸŉШƓŸƣĲŰƣŔċũШ

ƓċƣőŸŊĲŰƚЯШŔŰĦũƨĬŔŰŊШƚĲƻĲƖċũШŸŸůǃĦĲƣĲƚШċŰĬШŉƨŰŊŔЯШċƖĲШŔŰƻŸũƻĲĬШŔŰШƣőĲШué?ÉЯШĬĲƓĲŰĬŔŰŊШŸŰШĦũŔůċƣŔĦШċŰĬШ

ƚŸŔũШĦŸŰĬŔƣŔŸŰƚЮШ§ƨƖШǯŰĬŔŰŊƚШċũŔŊŰШƽŔƣőШŸƣőĲƖШƽŸƖťШƣőċƣШŉŸĦƨƚĲĬШƣőĲШƚƣƨĬǃШŸŰШŸŸůǃĦĲƣĲƚШĬŔƻĲƖƚŔƣǃШƣŸШ

ƨŰĬĲƖƚĦŸƖĲШƣőĲŔƖШƖŸũĲШŔŰШué?ÉШы]ƨċƚĦőŔŰŸЮĲƣЮċũдШΞΜΞΠЯШÉċƻŔċŰЮĲƣЮċũдШΞΜΞΞьЮШÑőŔƚШĤŔŸƣŔĦШƓċƣƣĲƖŰШǯƣƚШƽŔƣőШƣőĲШ

ué?ÉШƚǃůƓƣŸůƚШƚƓƖĲċĬŔŰŊШŔŰШƣőĲШŸƖĦőċƖĬƚШƚƨƖƻĲǃĲĬШŔŰШŸƨƖШƽŸƖťШŔŰШxċƣŔƨůЯШċƚШĬĲƚĦƖŔĤĲĬШŔŰШŸƣőĲƖШƽŸƖťƚШ

ƣőĲШƚǃůƓƣŸůƚШƚƣċƖƣШŉƖŸůШċШƚƓŸƣШŸƖШũŔŰĲШŔŰШƣőĲШǯĲũĬЯШƚŸůĲƣŔůĲƚШŉƖŸůШċШƚŔŰŊũĲШťŔƽŔŉƖƨŔƣШƣƖĲĲЯШċŰĬШĦŸƨũĬШ

ůŸƻĲШƣŸШƽŔĬĲƖШċƖĲċƚШŸŉШƣőĲШŸƖĦőċƖĬƚШы]ŸƻĲƖƚШΞΜΞΠьЮ 

ÑőĲШůŔĦƖŸĤŔċũШĦŸůůƨŰŔƣǃШŔƚŸũċƣĲĬШŸŰШŰƨƣƖŔƣŔƻĲШůĲĬŔċШŉƖŸůШƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚШċũŔŊŰĲĬШƽŔƣőШŸƨƖШƖĲƚƨũƣƚШ

ŸŉШƣőĲШċůƓũŔĦŸŰШƚĲƕƨĲŰĦŔŰŊШŉŸƖШŉƨŰŊŔШċŰĬШŸŸůǃĦĲƣĲƚЮШÉƓĲĦŔǯĦċũũǃЯШĤŸƣőШÂőǃƣŸƓǃƣőŔƨůШƚƓƓЮШċŰĬШ

]ũŸĤŔƚƓŸƖċŰŊŔƨůШƚƓƓЮШ ƽĲƖĲШ ĬĲƣĲĦƣĲĬШ ƣőƖŸƨŊőШ ŔƚŸũċƣŔŸŰШ ċŰĬШ ƚĲƕƨĲŰĦŔŰŊШ ůĲƣőŸĬƚЮШ  ŸƣċĤũǃЯШƣőĲШ

ÂőǃƣŸƓőƣőŸƖċШŊĲŰƨƚШƽċƚШũĲƚƚШƓƖĲƚĲŰƣШŉƖŸůШĬŔƖĲĦƣШŔƚŸũċƣŔŸŰƚЯШƽőŔũĲШŔƣШƽċƚШċĤƨŰĬċŰƣШŔŰШůĲƣċĤċƖĦŸĬŔŰŊШ

ƚĲƕƨĲŰĦŔŰŊШƖĲƚƨũƣƚШŉŸƖШĤŸƣőШƖŸŸƣШċŰĬШƖőŔǍŸƚƓőĲƖĲШƚŸŔũШċĦƖŸƚƚШŰĲċƖũǃШċũũШŸƖĦőċƖĬƚШċŰĬШƚċůƓũĲƚШċŰċũǃƚĲĬШ

ŔŰШΞΜΞΞЮШcŸƽĲƻĲƖЯШŸƖĦőċƖĬШÄЯШƽőŔĦőШƽċƚШŰŸƣШŔŰĦũƨĬĲĬШŔŰШƣőĲШůĲƣċĤċƖĦŸĬŔŰŊШċŰċũǃƚŔƚЯШƚƣċŰĬƚШŸƨƣШċƚШƣőĲШ

ŸŰũǃШŸƖĦőċƖĬШƽőĲƖĲШÂдЮĦŔŰŰċůŸůŔШƽċƚШƚƨĦĦĲƚƚŉƨũũǃШŔƚŸũċƣĲĬШƣőƖŸƨŊőШĬŔƖĲĦƣШůĲƣőŸĬƚЮШfŰƣĲƖĲƚƣŔŰŊũǃЯШ
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ŸƖĦőċƖĬШÄШŔƚШŸŰĲШŸŉШƣőĲШőĲċũƣőŔĲƚƣШċŰĬШůŸƚƣШƖĲƚŔũŔĲŰƣШŸƖĦőċƖĬƚШŔŰШƣőĲШƚƣƨĬǃЮШÑőŔƚШƨŰŔƕƨĲШŸĤƚĲƖƻċƣŔŸŰШ

ƨŰĬĲƖƚĦŸƖĲƚШƣőĲШŰĲĲĬШƣŸШŔŰƻĲƚƣŔŊċƣĲШƣőĲШůŔĦƖŸĤŔŸƣċШŸŉШŸƖĦőċƖĬШÄШŉƨƖƣőĲƖШƣŸШƨŰĬĲƖƚƣċŰĬШŔƣƚШůŔĦƖŸĤŔċũШ

ĬǃŰċůŔĦƚШċŰĬШĲǂƓũŸƖĲШŔƣƚШƓŸƣĲŰƣŔċũШċƚШċШůŸĬĲũШŉŸƖШƓƖŸůŸƣŔŰŊШƓũċŰƣШőĲċũƣőШċŰĬШƓƖŸĬƨĦƣŔƻŔƣǃЮШÅĲŊċƖĬŔŰŊШ

ƣőĲШŉƨŰŊċũШĦŸůůƨŰŔƣǃЯШƚĲƕƨĲŰĦŔŰŊШƖĲƚƨũƣƚШƽĲƖĲШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőĲШŔƚŸũċƣŔŸŰШŸŉШfũǃŸŰĲĦƣƖŔċШƚƓƓЮЯШ

ÑőĲũŸŰĲĦƣƖŔċШƚƓƓЮЯШ~ŸƖƣŔĲƖĲũũċШƚƓƓЮЯШ[ƨƚċƖŔƨůШƚƓƓЮЯШċŰĬШxŔŰŰĲůċŰŰŔċШƚƓƓЮШÑőĲƚĲШǯŰĬŔŰŊƚШƚƨŊŊĲƚƣШƣőċƣШ

ƣőĲƚĲШŊĲŰĲƖċШċƖĲШċĤƨŰĬċŰƣШŔŰШƚǃůƓƣŸůċƣŔĦШƖŸŸƣƚШĤƨƣШċƖĲШĬĲƣĲĦƣċĤũĲШċƣШƣőĲШůŸũĲĦƨũċƖШũĲƻĲũШŔŰШĤŸƣőШ
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