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Fig. 1.1 Comparison of planar technique and FRS technique (Gregory and Chill, 1998)
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!ōǎǘǊŀŎǘ 

 

The inclusion of flexible fibres such as polypropylene and waste or natural fibres is an 

effective method for soil improvement, as it can significantly enhance soil strength. 

Though a lot of research has been done on fibre-reinforced sand (FRS), a simple and 

ǇǊŀŎǘƛŎŀƭ constitutive model, essential for assessing the stability and serviceability of 

fibre-reinforced slopes/foundations, has not yet been developed. A new method for 

constitutive modelling of fibre-reinforced sand (FRS) is proposed in this study. The new 

model has also been used to simulate the mechanical behaviour of FRS prepared by 

different methods. 

 

In the new modelling approach, FRS is considered as a composite material with host 

sand and flexible fibres. It is assumed that the strain of FRS is dependent on the 

deformation of the sand skeleton only. The effective skeleton stress and effective 

skeleton void ratio, which should be used in describing the dilatancy, plastic hardening 

and elastic stiffness of FRS, are affected by fibre inclusion. The effective skeleton stress 

is dependent on the shear strain level, and the effective skeleton void ratio is affected 

by the fibre content and sample preparation method. A critical state FRS model in the 

triaxial stress space is proposed using the effective skeleton stress and void ratio. Four 

parameters are introduced to characterise the effect of fibre inclusion on the 

mechanical behaviour of sand, all of which can be easily determined based on triaxial 

test data on FRS, without measuring the stress-strain relationship of individual fibres. 

Triaxial compression test results validate the model on fibre-reinforced sands under 

loading conditions with various confining pressures, densities and stress paths. 

Potential improvement in the model for incorporating fibre orientation anisotropy is 

discussed. 

 

It is well known that the mechanical behaviour of pure sand depends ƻƴ ǘƘŜ ƛƴǘŜǊƴŀƭ 

ǎƻƛƭ ǎǘǊǳŎǘǳǊŜΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ŀŦŦŜŎǘŜŘ ōȅ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘǎΦ CƻǊ Cw{Σ ǘƘŜ 



 

XXII  

 

ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘǎ ƛƴŦƭǳŜƴŎŜ ǘƘŜ ƛƴǘŜǊƴŀƭ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴ ŀƴŘ 

ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ŦƛōǊŜ ƻǊƛŜƴǘŀǘƛƻƴ ŀƴŘ ǎŀƴŘπŦƛōǊŜ ƛƴǘŜǊŀŎǘƛƻƴΦ ¢ƘŜ ŜŦŦŜŎǘ ƻŦ ǎŀƳǇƭŜ 

ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘǎ ƻƴ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ Cw{ Ƙŀǎ ōŜŜƴ ƛƴǾŜǎǘƛƎŀǘŜŘ ǳǎƛƴƎ 

ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎΦ ¢ƘŜ ǎƻƛƭ ǎŀƳǇƭŜǎ ƘŀǾŜ ōŜŜƴ 

ǇǊŜǇŀǊŜŘ ōȅ Ƴƻƛǎǘ ǘŀƳǇƛƴƎ όa¢ύ ŀƴŘ Ƴƻƛǎǘ ǾƛōǊŀǘƛƻƴ όa±ύΦ ¢ƘŜǊŜ ƛǎ ŀ ǎƳŀƭƭ ŘƛŦŦŜǊŜƴŎŜ 

ƛƴ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ǇǳǊŜ ǎŀƴŘ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ 

ƳŜǘƘƻŘǎΦ .ǳǘ ǘƘŜ ǊŜǎǇƻƴǎŜ ƻŦ Cw{ ƛǎ ŘǊŀƳŀǘƛŎŀƭƭȅ ŘƛŦŦŜǊŜƴǘΦ ¦ƴŘŜǊ ǘƘŜ ǎŀƳŜ ƛƴƛǘƛŀƭ 

ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǾƻƛŘ ǊŀǘƛƻΣ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ŀƴŘ ŦƛōǊŜ ŎƻƴǘŜƴǘΣ Cw{ ǇǊŜǇŀǊŜŘ ǳǎƛƴƎ ǘƘŜ 

a± ƳŜǘƘƻŘ ǎƘƻǿǎ олςрл҈ ƘƛƎƘŜǊ ǇŜŀƪ ŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎ ŀƴŘ ŀ ƳǳŎƘ ƭŜǎǎ ŘƛƭŀǘƛǾŜ 

ǊŜǎǇƻƴǎŜΦ ¢ƘŜ ƴŜǿƭȅ ŘŜǾŜƭƻǇŜŘ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ǘƻ ǇǊŜŘƛŎǘ ǘƘŜ 

ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ Cw{ ǇǊŜǇŀǊŜŘ ǳǎƛƴƎ ǘƘŜ a¢ ŀƴŘ a± ƳŜǘƘƻŘǎΦ
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/ƘŀǇǘŜǊ мΥ LƴǘǊƻŘǳŎǘƛƻƴ 

 
{ƻƛƭ ƛƳǇǊƻǾŜƳŜƴǘ ƛǎ ǿƛŘŜƭȅ ǳǎŜŘ ƛƴ ƎŜƻǘŜŎƘƴƛŎŀƭ ŜƴƎƛƴŜŜǊƛƴƎ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜ ōŜŀǊƛƴƎ 

ŎŀǇŀŎƛǘȅ ƻŦ ƎŜƻǘŜŎƘƴƛŎŀƭ ǎǘǊǳŎǘǳǊŜǎ ǎǳŎƘ ŀǎ ŦƻǳƴŘŀǘƛƻƴǎΣ ǊŜǘŀƛƴƛƴƎ ǿŀƭƭǎΣ ŜƳōŀƴƪƳŜƴǘǎ 

ŀƴŘ ŀƛǊŦƛŜƭŘǎ ōǳƛƭǘ ƻƴ ǿŜŀƪ ǎƻƛƭǎ ǿƛǘƘ ƛƴŀŘŜǉǳŀǘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘΦ ¦ǎƛƴƎ ŦƛōǊŜǎ ǊŀƴƎƛƴƎ 

ŦǊƻƳ ƳŀƴπƳŀŘŜ ŦƛōǊŜǎ ƭƛƪŜ ǎǘŜŜƭ ŦƛōǊŜǎΣ ǇƻƭȅǇǊƻǇȅƭŜƴŜΣ ǇƻƭȅŜǎǘŜǊΣ Ǝƭŀǎǎ ŦƛōǊŜǎΣ ŀƴŘ 

ƴŀǘǳǊŀƭ ŦƛōǊŜǎ όŜΦƎΦΣ ŎƻƛǊ ŀƴŘ ƧǳǘŜύ Ƙŀǎ ōŜŜƴ ŦƻǳƴŘ ŜŦŦŜŎǘƛǾŜ ŦƻǊ ǎƻƛƭ ǊŜƛƴŦƻǊŎŜƳŜƴǘΦ {ƻƳŜ 

ǊŜŎŜƴǘ ǊŜǎŜŀǊŎƘ Ƙŀǎ ŀƭǎƻ ǊŜǇƻǊǘŜŘ ǘƘŜ ǳǎŜ ƻŦ ǿŀǎǘŜ ƳŀǘŜǊƛŀƭǎ ǎǳŎƘ ŀǎ ǘȅǊŜ ǎƘǊŜŘ ŀƴŘ 

ǿŀǎǘŜ ǇƭŀǎǘƛŎǎ ŀǎ ǊŜƛƴŦƻǊŎƛƴƎ ŦƛōǊŜǎ ό½ƻǊƴōŜǊƎ Ŝǘ ŀƭΦ нллпύΦ ¢ƘŜǊŜ ƘŀǾŜ ŀƭǎƻ ōŜŜƴ ǎƻƳŜ 

ǇǊŀŎǘƛŎŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎ ƻŦ ǘƘƛǎ ǘŜŎƘƴƛǉǳŜ ό{ŀƴǘƻƴƛ ŀƴŘ ²ŜōǎǘŜǊ нллмΤ {ƘǳƪƭŀΣ нлмтύΦ ¢ƘŜ 

ǳǎŜ ƻŦ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭǎ ǿŀǎ ƛƴǎǇƛǊŜŘ ōȅ ǘƘŜ Ǌƻƻǘ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ǘƻ ǘƘŜ ǎƻƛƭ ǎǘǊŜƴƎǘƘ 

ό²ǳ Ŝǘ ŀƭΦ мфтфΤ DǊŀȅ ŀƴŘ {ƻǘƛǊ мффрΤ {ƻƴƴŜƴōŜǊƎ Ŝǘ ŀƭΦ нлмлΤ Dŀƻ ŀƴŘ ½ƘŀƻΣ нлмоύΦ 

¢ƘŜ ŦƛōǊŜǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ǎƻƛƭ ǎǘǊŜƴƎǘƘ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ƛƴ ǘŜƴǎƛƻƴΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ 

ŦƛōǊŜǎ Ŏŀƴ ōŜ ǇƭŀŎŜŘ ƛƴ ŀ ŘƛǊŜŎǘƛƻƴ ǘƘŀǘ Ƴƻǎǘ ŦƛōǊŜǎ ŀǊŜ ǎǳōƧŜŎǘŜŘ ǘƻ ǘŜƴǎƛƻƴ ǳƴŘŜǊ 

ƭƻŀŘƛƴƎ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ƳŀȄƛƳǳƳ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜƳŜƴǘΦ ¢ƘŜ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜƳŜƴǘ Ƙŀǎ 

ǎŜǾŜǊŀƭ ŀŘǾŀƴǘŀƎŜǎ ƻǾŜǊ ǘƘŜ ŜȄƛǎǘƛƴƎ ƳŜǘƘƻŘǎ ŦƻǊ ƎǊƻǳƴŘ ƛƳǇǊƻǾŜƳŜƴǘΥ 

 

(1) Fibres can be mixed with the soil using conventional construction equipment. It is 

easy to get the mechanical properties of FRS such as the shear strength, and large-

scale tests are typically not needed for practical implementation (Hatami et al., 

2018). This can help reduce the construction cost significantly. 

 

(2) The use of fibre reinforcement in practical construction will not be restricted by 

weather or soil conditions. Different fibre types (natural, synthetic and waste) can 

be used for various situations. For example, FRS has been used in Malaysia 

because the fibres are not bio-degradable (Ahmad et al.,2012). Some recent 

studies have focused on fibre reinforced cement application in expansive soils 

(Puppala, 2000; Viswanadham et al., 2009; Wang et al., 2016). In Wang (2016), a 

reduction in shrinkage and swelling of expansive soil has been found. This was 
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attributed to jute fibre having a superior ability of effectively increasing the soil 

strength and reducing the soil expansion. In some tests, the soil behaviour 

changes from strain-softening to strain-hardening. 

 

(3) Natural fibres can also be used for short-term soil stabilization (Aggarwal and 

Sharma, 2011). To make the natural fibres more durable, the surface of fibres can 

be treated by chemical additives, aiming to impair the fibre's hydrophilic nature 

(Aggarwal and Sharma, 2011). 

 

(4) Some applications of fibre reinforcement for stabilisation of pavement and road 

construction have been reported by Santoni and Webster (2001a) and Grogan 

(1993). Besides, inspired by such advantages of fibre reinforcement, this 

technique has been applied for aircraft pavements construction. Compared with 

a sand grid filled with pure sand, filling with reinforced sand makes the required 

thickness half of grid-sand and reduces the construction cost. Repeated 

compaction is required to ensure that no voids exist in the grid cells (Santoni and 

Webster, 2001b).  

 

(5) Finally, the inclusion of fibres can reduce the degree and width of desiccation 

cracks effectively (e.g., Zornberg et al., 2003; Ziegler et al.,1998). Ziegler et al. 

(1998) found that fibres give tensile strength for the soil, resulting more ductile 

soil behaviour. Besides, Fibre reinforcement can also lead to an improvement in 

erosion control and facilitate vegetation development, thus improving surface 

stability. It is appealing for building an evapotranspiration cover system for 

landfills (Zornberg et al., 2013). 

 

(6) As shown in Fig. 1.1, compared to planar reinforcement, the FRS technique can 

effectively minimise the anchorage zone and required excavation, which is a 

major benefit of FRS. For example, planar reinforcement cannot be used in the 

embankment at the crest of the slope, as large excavation is required to satisfy 
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proper anchorage zone (Hatami et al., 2018). Instead, the use of FRS can reduce 

the disturbance from underground. 

 

 

Fig. 1.1 Comparison of planar technique and FRS technique (Gregory and Chill, 

1998) 
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 /ƘŀǇǘŜǊ нΥ [ƛǘŜǊŀǘǳǊŜ wŜǾƛŜǿ 

 

{ƛƴŎŜ ŜŀǊƭƛŜǊ ǘƛƳŜǎΣ ǎƻƛƭ ŀǎ ŀ ƳǳƭǘƛŦǳƴŎǘƛƻƴŀƭ ƳŀǘŜǊƛŀƭ ǿŀǎ ǿƛŘŜƭȅ ŀǇǇƭƛŜŘ ƛƴ ǾŀǊƛƻǳǎ 

ŎƻƴǎǘǊǳŎǘƛƻƴ ǎǳŎƘ ŀǎ ŦƻǳƴŘŀǘƛƻƴǎ ŀƴŘ ǊƻŀŘΦ Lƴ ǘƘŜ ƭŀǎǘ ǘǿƻ ŎŜƴǘǳǊƛŜǎΣ ǎƻƛƭ ŀǎ ŀ Ǿƛǘŀƭ 

ƳŀǘŜǊƛŀƭ ƛƴ ƳǳƭǘƛǇƭŜ ƛƴŘǳǎǘǊƛŜǎ Ƙŀǎ Ŏƻƴǎǘŀƴǘƭȅ ŘŜǾŜƭƻǇŜŘ ǘƻ ƳŀƪŜ ƛǘ ǎǘǊƻƴƎŜǊ ŀƴŘ ƳƻǊŜ 

ŜŎƻƴƻƳƛŎŀƭ ƛƴ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀǇǇƭƛŎŀǘƛƻƴΦ IƻǿŜǾŜǊΣ ƛƴ ƎŜƴŜǊŀƭΣ ǘƘŜ ŜŀǊǘƘ ƛǎ ǿŜŀƪ ƛƴ 

ǘŜƴǎƛƻƴΣ ŀƴŘ ƛǘǎ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ Ƴŀȅ ǎǘǊƻƴƎƭȅ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴǎ 

ό[ƛƴƎ Ŝǘ ŀƭΦΣ нллоύΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ŘǳŜ ǘƻ ƴŀǘǳǊŀƭ ŜŦŦŜŎǘǎΣ ǊƻŀŘ ǎǳōǎƛŘŜƴŎŜ ŀƴŘ ǎƻƛƭ 

ƭƛǉǳŜŦŀŎǘƛƻƴ ƘŀǾŜ ōŜŎƻƳŜ ǘƘŜ Ƴŀƛƴ ǇǊƻōƭŜƳ ŦƻǊ ŜŀǊǘƘ ŎƻƴǎǘǊǳŎǘƛƻƴǎΦ ¢ƘŜǊŜŦƻǊŜΣ Ƴŀƴȅ 

ƳŜǘƘƻŘǎ ŦƻǊ ǎƻƛƭ ƛƳǇǊƻǾŜƳŜƴǘ ƘŀǾŜ ōŜŜƴ ŘŜǾŜƭƻǇŜŘΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ǘƘŜ ǎƻƛƭ 

ǊŜƛƴŦƻǊŎŜƳŜƴǘ ǳǎƛƴƎ ŦƭŜȄƛōƭŜ ŦƛōǊŜǎ ƛǎ ŦƻǳƴŘ ŀƴŘ ŎƻǎǘπŜŦŦƛŎƛŜƴǘ ŜŦŦŜŎǘƛǾŜ ƛƴ ǎƻƛƭ 

ƛƳǇǊƻǾŜƳŜƴǘΦ ¢ƘŜ ŜŀǊƭƛŜǎǘ ǎǘǳŘƛŜǎ ǊŜƭŀǘƛƴƎ ǘƻ ƴŀǘǳǊŀƭ ŦƛōǊŜ ōŜƛƴƎ ǳǎŜŘ Ŏŀƴ ōŜ ǘǊŀŎŜŘ 

ōŀŎƪ ǘƻ DǊŀȅ όмфтлύ ŀƴŘ ²ŀƭŘǊƻƴ όмфттύΦ tƭŀƴǘ Ǌƻƻǘǎ ǿŜǊŜ ǳǎŜŘ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜ ǎƘŜŀǊ 

ǎǘǊŜƴƎǘƘ ƻŦ ǘƘŜ ǎƻƛƭΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ǎǘǊŜƴƎǘƘŜƴƛƴƎ ƴŀǘǳǊŀƭ ǎƭƻǇŜǎΦ bƻǿŀŘŀȅǎΣ ǘƘƛǎ 

ǘŜŎƘƴƛǉǳŜ ƛǎ ƳŀǘǳǊƛƴƎΦ bŀǘǳǊŀƭ ƻǊ ǎȅƴǘƘŜǘƛŎ ƳŀǘŜǊƛŀƭǎΣ ǎǳŎƘ ŀǎ ŎƻƛǊ ƻǊ ǇƻƭȅǇǊƻǇȅƭŜƴŜ 

ƛƴǎǘŜŀŘΣ Ŏŀƴ ōŜ ǿƛŘŜƭȅ ŀǇǇƭƛŜŘ ƛƴ ƳƻǘƻǊǿŀȅǎΣ ǘǳƴƴŜƭǎΣ ōǊƛŘƎŜǎΣ ŀƴŘ ǿŀƭƭ ǊŜǘŀƛƴƛƴƎ 

ǎǘǊǳŎǘǳǊŜǎΣ ǘƻ ƳƛǘƛƎŀǘŜ ǘƘŜ Ǌƛǎƪ ƻŦ ǎƻƛƭ ƭƛǉǳŜŦŀŎǘƛƻƴ ŀƴŘ ǎƭƻǇŜ ŦŀƛƭǳǊŜΦ ¢ƘƻǳƎƘ ǘƘƛǎ 

ǘŜŎƘƴƛǉǳŜ Ƙŀǎ ōŜŜƴ ǎǘǳŘƛŜŘ ŀƴŘ ŀǇǇƭƛŜŘ ŦƻǊ Ƴŀƴȅ ŘŜŎŀŘŜǎΣ ƳƻǊŜ ǊŜǎŜŀǊŎƘ ƛǎ ƴŜŜŘŜŘ 

ǘƻ ŦǳǊǘƘŜǊ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ōŜƴŜŦƛǘǎ ŀƴŘ ƭƛƳƛǘŀǘƛƻƴǎ ƻŦ ǘƘƛǎ ǘŜŎƘƴƛǉǳŜ ŀƴŘ 

ŜȄǇƭƻǊŜ ƳƻǊŜ ŦǳǊǘƘŜǊ ƻōǎŜǊǾŀǘƛƻƴǎ ƛƴ ǘŜǊƳǎ ƻŦ ƛǘǎ ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ŀƴŘ ǘƘǳǎ ŀƭƭƻǿ 

ƛǘ ǘƻ ōŜ ǳǎŜŘ ƛƴ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ƎŜƻǘŜŎƘƴƛŎŀƭ ǎǘǊǳŎǘǳǊŜǎΦ 

 

нΦм  LƴǘǊƻŘǳŎǘƛƻƴ ƻŦ CƛōǊŜǎ 

 

aŀƴȅ ƪƛƴŘǎ ƻŦ ŦƛōǊŜǎΣ ǿƘƛŎƘ ŀǊŜ ƳƻǊŜ ŦǊƛŜƴŘƭȅ ŦƻǊ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ƭƻŎŀƭƭȅ ŀǾŀƛƭŀōƭŜ 

ŀǊŜ ōŜŎƻƳƛƴƎ ŀƴ ŀǘǘǊŀŎǘƛǾŜ ƳŜŀƴǎ ƻŦ ŜƴƘŀƴŎƛƴƎ ǎƻƛƭ ǇŜǊŦƻǊƳŀƴŎŜΦ CƻǊ ŜȄŀƳǇƭŜΣ 

ǎȅƴǘƘŜǘƛŎ ŦƛōǊŜǎ ǿŜǊŜ ǳǎŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ нлǘƘ ŎŜƴǘǳǊȅΣ ŀǎ ǘƘŜȅ ƘŀǾŜ ǎǳǇŜǊƛƻǊ ŜǊƻǎƛƻƴ 

ǊŜǎƛǎǘŀƴŎŜ ŀƴŘ ƭƻƴƎŜǊ ŘǳǊŀǘƛƻƴ όŜΦƎΦΣ aƛŎƘŀƭƻǿǎƪƛ ϧ ½ƘŀƻΣ мффсΤ DǊŀȅ ϧ hƘŀǎƘƛΣ мфуоύΦ 

.ŜǎƛŘŜǎΣ DǊŀȅ ŀƴŘ hƘŀǎƘƛ όмфуоύ ŎƻƴŘǳŎǘŜŘ ŀ ǎŜǊƛŜǎ ƻŦ ǘǊƛŀȄƛŀƭ ǎƘŜŀǊ ŜȄǇŜǊƛƳŜƴǘǎ ǘƻ 
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ǇǊƻǾŜ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ŦƛōǊŜ ǇǊƻǇŜǊǘƛŜǎ ƻƴ ǘƘŜ ǎƻƛƭΦ ¢ƘŜ ǊŜǎǳƭǘǎ ǎƘƻǿ ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƻŦ 

ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ǿŀǎ ŘƛǊŜŎǘƭȅ ǇǊƻǇƻǊǘƛƻƴŀƭ ǘƻ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƻǊ ŀǎǇŜŎǘ ǊŀǘƛƻΦ IƻǿŜǾŜǊΣ 

{ƘŜǿōǊƛŘƎŜ ŀƴŘ {ƛǘŀǊ όмфуфύ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ǿŀǎ ƴƻǘ 

ǇǊƻǇƻǊǘƛƻƴŀƭ ǘƻ ǘƘŜ ŀǎǇŜŎǘ ǊŀǘƛƻΦ DǊŀȅ ŀƴŘ hƘŀǎƘƛ όмфуоύ ŎƻƴŘǳŎǘŜŘ ŀ ǎŜǊƛŜǎ ƻŦ ǘǊƛŀȄƛŀƭ 

ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎΣ ŀƛƳƛƴƎ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ƛƴŦƭǳŜƴŎŜ ƻŦ ŦƛōǊŜ ǇǊƻǇŜǊǘƛŜǎ ƻƴ ǎƻƛƭ 

ǊŜǎǇƻƴǎŜΦ ¢ƘŜ ǊŜǎǳƭǘǎ ǎƘƻǿŜŘ ǘƘŀǘ ŦƛōǊŜ ǇǊƻǇŜǊǘƛŜǎ ǎǳŎƘ ŀǎ ŀǎǇŜŎǘ Ǌŀǘƛƻ ŀƴŘ ǎǳǊŦŀŎŜ 

ŦǊƛŎǘƛƻƴ Ŏŀƴ ŀŦŦŜŎǘ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ ǎƻƛƭΦ aƻǊŜ ŘŜǘŀƛƭǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ŦƛōǊŜ 

ǇǊƻǇŜǊǘƛŜǎ ǿƛƭƭ ōŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǘƛƻƴΦ 

 

нΦмΦм CƛōǊŜ ¢ȅǇŜǎ 

 

aŀƴȅ ǘȅǇŜǎ ƻŦ ŦƛōǊŜǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ ǎƻƛƭ ǊŜƛƴŦƻǊŎŜƳŜƴǘΣ ƛƴŎƭǳŘƛƴƎ ŀǊǘƛŦƛŎƛŀƭ ŦƛōǊŜǎ 

ŀƴŘ ƴŀǘǳǊŀƭ ŦƛōǊŜǎΦ ¢Ƙƛǎ ǎŜŎǘƛƻƴ ǿƛƭƭ ǊŜǾƛŜǿ ǘƘŜ ŦƛōǊŜǎ ǿƘƛŎƘ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ ƭŀō ǘŜǎǘǎ 

ŀƴŘ ŦƛŜƭŘ ǘǊƛŀƭǎΦ 

 

bŀǘǳǊŀƭ CƛōǊŜǎ 

 

¢ƘŜȅ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŦǊƛŜƴŘƭȅ ǘƻ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ƭƻŎŀƭƭȅ ŀǾŀƛƭŀōƭŜ ŀƴŘ ǊŜƭŀǘƛǾŜƭȅ ŎƘŜŀǇΦ 

¢ƘŜ ŎƻƳƳƻƴ ŎƘƻƛŎŜǎ ƛƴŎƭǳŘŜ ŎƻƛǊΣ ƧǳǘŜ ŀƴŘ ōŀƳōƻƻ ŦƛōǊŜǎ όwŀƻ ϧ .ŀƭŀƴΣ нлллΤ {ǿŀƳȅΣ 

мфупΤ IǳŀƴƎ ϧ [ƛƴΣ нллфύΦ !ŎŎƻǊŘƛƴƎ ǘƻ wŀƻ ŀƴŘ .ŀƭŀƴ όнлллύΣ ǘƘŜ ƻǊƎŀƴƛŎ ŦƛōǊŜ 

ƳŀǘŜǊƛŀƭ ŎƻƛǊ Ŏƻƴǘŀƛƴǎ пл҈ ƭƛƎƴƛƴ ŀƴŘ рп҈ ŎŜƭƭǳƭƻǎŜΦ ¢Ƙƛǎ ƘƛƎƘ ƭƛƎƴƛƴ ŎƻƴǘŜƴǘ ƭŜŀŘǎ ǘƻ 

ŎƻƛǊ ŘŜƎǊŀŘƛƴƎ ǎƭƻǿƭȅ ŀƴŘ Ŏŀƴ ōŜ ǿƛŘŜƭȅ ŀǇǇƭƛŜŘ ƛƴ ŘƛŦŦŜǊŜƴǘ ǎƛǘǳŀǘƛƻƴǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ 

Ƴŀƴȅ ǎǘǳŘƛŜǎ όŜΦƎΦΣ {ƛǾŀƪǳŀƳǊ .ŀōǳ ϧ ±ŀǎǳŘŜǾŀƴΣнллуΤ IŜƧŀȊƛ Ŝǘ ŀƭΦΣнлмнύ ƻǳǘƭƛƴŜŘ ǘƘŜ 

ǳǎŜ ƻŦ ǘƘŜǎŜ ƳŀǘŜǊƛŀƭǎ ƛƴ ǘŜƳǇƻǊŀǊȅ ŎƻƴǎǘǊǳŎǘƛƻƴǎ ǿƘŜǊŜ ǘƘŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ŜŦŦŜŎǘ 

ƴŜŜŘ ǘƻ ƭŀǎǘ ŀǘ ƭŜŀǎǘ ǘƘǊŜŜ ȅŜŀǊǎ ƻǊ ǳǇ ǘƻ мл ȅŜŀǊǎΦ 

 

CǳǊǘƘŜǊƳƻǊŜΣ {ƛǾŀƪǳŀƳǊ .ŀōǳ ŀƴŘ ±ŀǎǳŘŜǾŀƴ όнллтύ ŎƻƴŘǳŎǘŜŘ ŀ ǎŜǊƛŜǎ ƻŦ ǘǊƛŀȄƛŀƭ 

ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ŎƻƛǊ ƻƴ ǘƘŜ ǎǘǊŜƴƎǘƘ ŀƴŘ ǎǘƛŦŦƴŜǎǎ ƻŦ Cw{ 

όCƛƎ нΦмύΦ ¢ƘŜ ǊŜǎǳƭǘǎ ƛƴŘƛŎŀǘŜ ǘƘŜ ǎǘƛŦŦƴŜǎǎ ƻŦ Cw{ ŘŜǇŜƴŘǎ ƻƴ ƴƻǘ ƻƴƭȅ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘΣ 
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ōǳǘ ŀƭǎƻ ƻǘƘŜǊ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ǎǘǊŀƛƴ ƭŜǾŜƭ ŀƴŘ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΦ ! ǎƛƳƛƭŀǊ ƻōǎŜǊǾŀǘƛƻƴ 

Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ½ƻǊƴōŜǊƎ όнллнύΣ ƛƴ ǿƘƛŎƘ ǘƘŜ ŦƛōǊŜπƛƴŘǳŎŜŘ ǘŜƴǎƛƻƴ ǿŀǎ ŀǎǎƻŎƛŀǘŜŘ 

ǿƛǘƘ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘΦ .ŜǎƛŘŜǎΣ ǘƘŜ ŎǊƛǘƛŎŀƭ ƴƻǊƳŀƭ ǎǘǊŜǎǎ ƛǎ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ǘƘŜ ŦƛōǊŜ 

ŎƻƴǘŜƴǘΦ ¢ƘƻǳƎƘ ƴŀǘǳǊŀƭ ŦƛōǊŜǎ ŀǊŜ ǿƛŘŜƭȅ ŀǇǇƭƛŜŘ ƛƴ ǾŀǊƛƻǳǎ ǇǊƻƧŜŎǘǎΣ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ 

ǘƘŀǘ ŎƘŜƳƛŎŀƭǎ Ƴŀȅ ŜǊƻŘŜ ǘƘŜƳ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘΣ ŀǎ Ƴƻǎǘ ƴŀǘǳǊŀƭ ŦƛōǊŜǎ ŀŘŘŜŘ ǘƻ 

ǘƘŜ ǎƻƛƭ ŀǊŜ ƛƳǇŀŎǘŜŘ ōȅ ŎƘŜƳƛŎŀƭ ƛƻƴǎ ƛƴ ƻȄȅƎŜƴ ƻǊ ǿŀǘŜǊ όIŜƧŀȊƛ Ŝǘ ŀƭΦΣ нлмнύΦ 

 

CƛƎΦ нΦм όŀύ Ƙƻǎǘ ǎŀƴŘ ŀƴŘ όōύ ǎŀƴŘ ǿƛǘƘ ŦƛōǊŜǎ ό{ƛǾŀƪǳŀƳǊ .ŀōǳ ŀƴŘ ±ŀǎǳŘŜǾŀƴΣ 

нллтύ 

 

{ȅƴǘƘŜǘƛŎ CƛōǊŜǎ 

 

{ȅƴǘƘŜǘƛŎ ŦƛōǊŜǎΣ ǎǳŎƘ ŀǎ ǇƻƭȅǇǊƻǇȅƭŜƴŜ ŀƴŘ ǇƻƭȅŜǎǘŜǊΣ ǿƘƛŎƘ ƘŀǾŜ ƘƛƎƘ ǘŜƴǎƛƭŜ ǎǘǊŜƴƎǘƘΣ 

Ŏŀƴ ōŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ǎƻƛƭ ό.ƛǎǿŀǎ Ŝǘ ŀƭΦΣ нлмоΤ DǊŀȅ ϧ hƘŀǎƘƛΣ мфуоΤ [ƛ Ŝǘ ŀƭΦΣ нлмпΤ IŜƧŀȊƛ 

Ŝǘ ŀƭΦΣ нлмнύΦ ¢ƘŜ ŦƛōǊŜǎ Ŏŀƴ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƴŎǊŜŀǎŜ ǘƘŜ ¸ƻǳƴƎΩǎ ƳƻŘǳƭǳǎ ŀƴŘ ǎƘŜŀǊ 

ǎǘǊŜƴƎǘƘΣ ǊŜŘǳŎŜ ǎǿŜƭƭƛƴƎ ŀƴŘ ǎƘǊƛƴƪŀƎŜ ǇƻǘŜƴǘƛŀƭǎΣ ŀƴŘ ŀǊŜ ƳƻǊŜ ŘǳǊŀōƭŜ ǘƘŀƴ ǘƘŜ 

ƴŀǘǳǊŀƭ ŦƛōǊŜǎΦ ! ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƘŜ ŦŀƛƭǳǊŜ ƳƻŘŜ ƛƴ ŀ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ǘŜǎǘ όCƛƎΦ 

нΦнύ ōŜǘǿŜŜƴ ǇƻƭȅǇǊƻǇȅƭŜƴŜ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎǇŜŎƛƳŜƴǎ όttCw{ύ ŀƴŘ ǳƴǊŜƛƴŦƻǊŎŜŘ 

ǎŀƳǇƭŜǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ CǊŜƛƭƛŎƘ ŀƴŘ ½ƻǊƴōŜǊƎ όнлмлύΦ ¢ƘŜ ttCw{ ǎƘƻǿ ŀ ǊŜƳŀǊƪŀōƭŜ 

ƘŀǊŘŜƴƛƴƎ ōŜƘŀǾƛƻǳǊ ŀǘ ǾŜǊȅ ƭŀǊƎŜ ŀȄƛŀƭ ǎǘǊŀƛƴ ό‐ ρσϷύΣ ǿƘŜǊŜŀǎ ǘƘŜ ǳƴǊŜƛƴŦƻǊŎŜŘ 
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ƻƴŜ ǊŜŀŎƘŜǎ ǘƘŜ ŦŀƛƭǳǊŜ ǎǘǊŜǎǎ ǎǘŀǘŜ ŀǘ ǘƘŀǘ ǎǘǊŀƛƴ ƭŜǾŜƭ όCƛƎΦ нΦоύΦ /ƻƴǎƻƭƛ Ŝǘ ŀƭΦ όнллфύ 

ǎƘƻǿŜŘ ǘƘŀǘ ǘƘŜ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜƳŜƴǘ Ŏŀƴ ōŜ ŦǳǊǘƘŜǊ ŜƴƘŀƴŎŜŘ ōȅ ŀŘŘƛƴƎ ŎŜƳŜƴǘ ƛƴ ǘƘŜ 

ǎƻƛƭΦ 

 

(a)                       όōύ 

CƛƎΦ нΦн 5ŜŦƻǊƳŀǘƛƻƴ ǇŀǘǘŜǊƴ ŦƻǊ όŀύ ǎƻƛƭ ǊŜƛƴŦƻǊŎŜŘ ǿƛǘƘ лΦнр҈ ǇƻƭȅǇǊƻǇȅƭŜƴŜ ŦƛōǊŜǎ 

ŀƴŘ όōύ ǳƴǊŜƛƴŦƻǊŎŜŘ Ŏƭŀȅ ǎƻƛƭ όCǊŜƛƭƛŎƘ ŀƴŘ ½ƻǊƴōŜǊƎΣ нлмлύ 

 

CƛƎΦ нΦо ¢ƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ŀƴŘ ǳƴǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭ ƛƴ ŀ 

ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ όCǊŜƛƭƛŎƘ ŀƴŘ ½ƻǊƴōŜǊƎΣ нлмлύ 
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²ŀǎǘŜ CƛōǊŜǎ 

 

DƭŀǎǎΣ ǎǘŜŜƭ ŀƴŘ ǊǳōōŜǊ ŦƛōǊŜǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ ǎŜǾŜǊŀƭ ǎǘǳŘƛŜǎΦ ¢ƘŜǎŜ ŦƛōǊŜǎ ƘŀǾŜ 

ƘƛƎƘŜǊ ¸ƻǳƴƎǎΩ ƳƻŘǳƭǳǎ ŀƴŘ ŘǳŎǘƛƭƛǘȅ ǘƘŀƴ ǘƘŜ ƴŀǘǳǊŀƭ ŀƴŘ ǎȅƴǘƘŜǘƛŎ ŦƛōǊŜǎ όIŜƧŀȊƛ Ŝǘ 

ŀƭΦΣ нлмнΤ aŀǘƘŜǊΣ мффпΤ /ƻƭƻƳōƻ Ŝǘ ŀƭΣ нллоύΦ aƻǎǘ ǎǘǳŘƛŜǎ ƻƴ ŦƛōǊŜǎ ǎƘƻǿ ǘƘŀǘ ǘƘŜ 

ƎƭŀǎǎπōŀǎŜŘ ǊŜƛƴŦƻǊŎŜŘ ƳŀǘŜǊƛŀƭ Ŏŀƴ ōŜ ǳǎŜŘ ƛƴ ŎƻƴŘƛǘƛƻƴ ƻŦ ƘƛƎƘ ǘŜƳǇŜǊŀǘǳǊŜ ǳǇ ǘƻ 

рллŅόaŀȅŜǎΣ нллрύΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ !ƘƳŀŘ Ŝǘ ŀƭΦ όнлмнύ ǎǘǳŘƛŜŘ ǘƘƛǎ ǳƴƛǉǳŜ 

ǇǊƻǇŜǊǘȅ ƻŦ Ǝƭŀǎǎ ŦƛōǊŜǎΦ Lǘ ƛǎ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜȅ Ŏŀƴ ǊŜǘŀƛƴ ŀōƻǳǘ тл҈πтр҈ ƻŦ ǘƘŜƛǊ ŜƭŀǎǘƛŎ 

ƳƻŘǳƭǳǎ ŀƴŘ ǘŜƴǎƛƭŜ ǎǘǊŜƴƎǘƘΣ ŜǾŜƴ ǳƴŘŜǊ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ прлŅΦ ¦ƴƭƛƪŜ 

ǘƘŜ ǇƻƭȅǇǊƻǇȅƭŜƴŜ ŦƛōǊŜǎΣ ǘƘŜ ƛƴŎƭǳǎƛƻƴ ƻŦ Ǝƭŀǎǎ ŦƛōǊŜǎ ǎƭƛƎƘǘƭȅ ǊŜŘǳŎŜǎ ǘƘŜ ōǊƛǘǘƭŜƴŜǎǎ 

ό!ƘƳŀŘ Ŝǘ ŀƭΦΣ нлмнύΦ CǳǊǘƘŜǊƳƻǊŜΣ ŘǳŜ ǘƻ ƛǘǎ ǊŜŘǳŎǘƛƻƴ ƻŦ ƭŀƴŘŦƛƭƭ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŀ 

ƭƻǿŜǊ Ŏƻǎǘ ƻŦ ŘƛǎǇƻǎŀƭΣ ƛǘ Ƙŀǎ ōŜŎƻƳŜ ŀ ǇǊƛƻǊ ƻǇǘƛƻƴ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎ ό!ǎƻƪŀƴ 

Ŝǘ ŀƭΦΣ нллфΤ !ȄƛƴǘŜΣ нлммΤύΦ IƻǿŜǾŜǊΣ ŦǳǊǘƘŜǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƻƴ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǿŀǎǘŜ 

ŦƛōǊŜǎ ƛǎ ƴŜŜŘŜŘΣ ŀǎ Ƴŀƴȅ ǇƻǘŜƴǘƛŀƭ ŎƘŜƳƛŎŀƭ ǇǊƻŎŜǎǎŜǎ ōŜǘǿŜŜƴ ǿŀǎǘŜ ŦƛōǊŜǎ ŀƴŘ ǎƻƛƭ 

Ƴŀȅ ŎŀǳǎŜ ŘŜƎǊŀŘŀǘƛƻƴ ƻŦ ǘƘŜ ŦƛōǊŜǎΦ 

 

нΦнΦн LƴŦƭǳŜƴŎŜ ƻŦ CƛōǊŜǎ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ  

 

!ƭǘƘƻǳƎƘ ǘƘŜ ǇǊŀŎǘƛŎŀƭ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ Cw{ Ƙŀǎ ōŜŜƴ ƛƴŎǊŜŀǎƛƴƎΣ ƭŀōƻǊŀǘƻǊȅ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ 

ƘŀǾŜ ŎƻƴŦƛǊƳŜŘ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ Cw{ ƛǎ ǎǘǊƻƴƎƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ Ƴŀƴȅ 

ŦŀŎǘƻǊǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ŦƛōǊŜ όŜΦƎΦΣ ŀǎǇŜŎǘ ǊŀǘƛƻΣ ƭŜƴƎǘƘΣ ǎǘƛŦŦƴŜǎǎ ŀƴŘ ǘŜƴǎƛƭŜ 

ǎǘǊŜƴƎǘƘύΣ ǇǊƻǇŜǊǘƛŜǎ ƻŦ Ƙƻǎǘ ǎŀƴŘ όǇŀǊǘƛŎƭŜ ǎƛȊŜ ŀƴŘ ŦǊƛŎǘƛƻƴ ōŜǘǿŜŜƴ ǎŀƴŘ ŀƴŘ ŦƛōǊŜǎύ 

ŀƴŘ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘǎ όaƛŎƘŀƭƻǿǎƪƛ ϧ 2ŜǊƳłƪΣ нллнΤ /ƻƴǎƻƭƛ Ŝǘ ŀƭΦΣ нллтΤ 

5ƛŀƳōǊŀΣ нлмлύΦ {ƛƳƛƭŀǊ ǘƻ ǇǳǊŜ ǎŀƴŘΣ ǘƘŜ Cw{ ōŜƘŀǾƛƻǳǊ ƛǎ ŀƭǎƻ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ǎƻƛƭ 

ŘŜƴǎƛǘȅ ŀƴŘ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ όŜΦƎΦΣ ±ŀƛŘ ŀƴŘ ¢ƘƻƳŀǎΣ мффрΤ ±ŜǊŘǳƎƻ ŀƴŘ LǎƘƛƘŀǊŀΣ 

мффсύΦ 
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CƛōǊŜ [ŜƴƎǘƘ 

 

¢ƘŜ ŦƛōǊŜ ƭŜƴƎǘƘ Ƙŀǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ Cw{Φ !ƘƳŀŘ Ŝǘ ŀƭΦ όнлмлύ 

ƘŀǾŜ ǎǘǳŘƛŜŘ ǘƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ Cw{ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŦƛōǊŜ ƭŜƴƎǘƘǎ όмрƳƳΣ олƳƳ ŀƴŘ 

прƳƳύ ŀǘ ǘƘŜ ǎŀƳŜ ŦƛōǊŜ ŘƛŀƳŜǘŜǊ ŀƴŘ ŦƛōǊŜ ŎƻƴǘŜƴǘ ǳǎƛƴƎ ŎƻƴǎƻƭƛŘŀǘŜŘπŘǊŀƛƴŜŘ ό/5ύ 

ǘǊƛŀȄƛŀƭ ǘŜǎǘǎ όCƛƎΦ нΦпύΦ Lǘ ƛǎ ŜǾƛŘŜƴǘ ǘƘŀǘ ƘƛƎƘŜǊ ǇŜŀƪ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƛǎ ƻōǎŜǊǾŜŘ ǿƘŜƴ 

ǘƘŜ ŦƛōǊŜǎ ŀǊŜ ƭƻƴƎŜǊΦ {ƛƳƛƭŀǊ ǊŜǎǳƭǘǎ ƘŀǾŜ ōŜŜƴ ǊŜǇƻǊǘŜŘ ƛƴ ƻǘƘŜǊ ǎǘǳŘƛŜǎ ό/ƻƴǎƻƭƛ Ŝǘ ŀƭΦΣ 

нллтΤ ²ŀƴƎ Ŝǘ ŀƭΦΣ нлмсύΦ IƻǿŜǾŜǊΣ 5ƛŀƳōǊŀ όнлмлύ ŀƴŘ /ƻƴǎƻƭƛ Ŝǘ ŀƭΦ όнллтύ ƘŀǾŜ 

ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŀǘ ǘƘŜ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜƳŜƴǘ ŜŦŦŜŎǘ Ŏŀƴ ōŜ ƳƻōƛƭƛǎŜŘ ŀǘ ƭŀǊƎŜǊ ǎǘǊŀƛƴ ǿƘŜƴ 

ǘƘŜ ŦƛōǊŜǎ ŀǊŜ ƭƻƴƎŜǊΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ƻǇǘƛƳǳƳ ŦƛōǊŜ ƭŜƴƎǘƘ Ƙŀǎ ǘƻ ōŜ ŎƘƻǎŜƴ ƛƴ ǊŜŀƭ 

ŀǇǇƭƛŎŀǘƛƻƴǎΦ 

 

 

CƛƎΦ нΦп ¢ȅǇƛŎŀƭ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜǎǇƻƴǎŜ ƻŦ ǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŦƛōǊŜ ƭŜƴƎǘƘ 

ό!ƘƳŀŘ Ŝǘ ŀƭΦΣ нлмлύ 
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CƛōǊŜ /ƻƴǘŜƴǘ 

 

.ŜǎƛŘŜǎΣ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƻŦ Cw{ ƛǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ όύύΦ Lƴ ƎŜƴŜǊŀƭΣ 

ƘƛƎƘŜǊ ŜƭŀǎǘƛŎ ǎǘƛŦŦƴŜǎǎ ŀƴŘ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ Ŏŀƴ ōŜ ƻōǎŜǊǾŜŘ ŀǘ ƘƛƎƘŜǊ ŦƛōǊŜ ŎƻƴǘŜƴǘΦ 

IƻǿŜǾŜǊΣ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎΦ нΦрΣ ƘƛƎƘŜǊ ŦƛōǊŜ ŎƻƴǘŜƴǘΣ ǿƘƛŎƘ ŜȄŎŜŜŘǎ лΦсл҈Σ Ŏŀƴ ƘŀǾŜ ŀ 

ƴŜƎŀǘƛǾŜ ŜŦŦŜŎǘ ƻƴ ŎƻƘŜǎƛƻƴ ŀƴŘ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ƛƴ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ 

ό²ŀƴƎ Ŝǘ ŀƭΦΣ нлмсύΦ ! ǎƛƳƛƭŀǊ ǊŜǎǳƭǘ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ aŀƘŜǎƘǿŀǊƛ Ŝǘ ŀƭΦ όнлммύΣ ƛƴ ǿƘƛŎƘ 

лΦр҈ ƻŦ ƳŀȄƛƳǳƳ ŦƛōǊŜ ŎƻƴǘŜƴǘ ǿŀǎ ǊŜŎƻƳƳŜƴŘŜŘΣ ƻǊ ƛǘ ǿƻǳƭŘ ƘŀǾŜ ŀ ƴŜƎŀǘƛǾŜ ŜŦŦŜŎǘ 

ƻƴ ǎƻƛƭ ǎǘǊŜƴƎǘƘ όwŀƴƧŀƴ Ŝǘ ŀƭΦΣ мффсΤ !ƭπwŜŦŜŀƛΣ мффлύΦ  

 

 

(a)                                  όōύ 

CƛƎΦ нΦр {ǘǊŜƴƎǘƘ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ όŀύ ŎƻƘŜǎƛƻƴ ŀƴŘ όōύ ƛƴǘŜǊƴŀƭ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ǿƛǘƘ 

ŦƛōǊŜ ŎƻƴǘŜƴǘ ό²ŀƴƎ Ŝǘ ŀƭΦΣ нлмсύ 

 

CƛōǊŜ hǊƛŜƴǘŀǘƛƻƴ 

 

CƛōǊŜ ƻǊƛŜƴǘŀǘƛƻƴ ƛƴ Cw{ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘǎΦ ²ƘŜƴ ǘƘŜ Cw{ 

ƛǎ ǇǊŜǇŀǊŜŘ ǘƘǊƻǳƎƘ ǾŜǊǘƛŎŀƭ ŎƻƳǇŀŎǘƛƻƴΣ Ƴƻǎǘ ŦƛōǊŜǎ ŀǊŜ ƻǊƛŜƴǘŜŘ ƛƴ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ 

ŘƛǊŜŎǘƛƻƴ όaƛŎƘŀƭƻǿǎƪƛ ϧ /ŜǊƳŀƪΣнллнύΦ ²ƘŜƴ ƳƻǊŜ ŦƛōǊŜǎ ƻǊƛŜƴǘ ƛƴ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ 

ŘƛǊŜŎǘƛƻƴΣ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƳŜŀǎǳǊŜŘ ƛƴ ŀ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ ƛǎ ƘƛƎƘŜǊ ōŜŎŀǳǎŜ 

ƳƻǊŜ ŦƛōǊŜǎ ŀǊŜ ƛƴ ǘŜƴǎƛƻƴ ƛƴ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ όCƛƎΦ нΦсύΦ ²ƘŜƴ Ƴƻǎǘ ŦƛōǊŜǎ ƻǊƛŜƴǘŜŘ 

ƛƴ ǘƘŜ ǾŜǊǘƛŎŀƭ ŘƛǊŜŎǘƛƻƴΣ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƻŦ Cw{ ƛǎ ŀƭƳƻǎǘ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŀǘ ƻŦ Ƙƻǎǘ 
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ǎŀƴŘΣ ōŜŎŀǳǎŜ ǾŜǊȅ ŦŜǿ ƻǊ ƴƻ ŦƛōǊŜǎ ŀǊŜ ƛƴ ǘŜƴǎƛƻƴΦ ¢ƘŜ ŦƛōǊŜǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ǎƘŜŀǊ 

ǎǘǊŜƴƎǘƘ ƻƴƭȅ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ƛƴ ǘŜƴǎƛƻƴΦ 5ƛŀƳōǊŀ όнлмлύ ƘŀǾŜ ŘŜǾŜƭƻǇŜŘ ŀ ƳŜǘƘƻŘ ŦƻǊ 

ƳŜŀǎǳǊƛƴƎ ǘƘŜ ŦƛōǊŜ ƻǊƛŜƴǘŀǘƛƻƴ ƛƴ Cw{Φ Lǘ ƛǎ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ Cw{ ǇǊŜǇŀǊŜŘ ōȅ Ƴƻƛǎǘ 

ǾƛōǊŀǘƛƻƴ όa±ύ ǎƘƻǿǎ ŀ ƭŜǎǎ ŀƴƛǎƻǘǊƻǇƛŎ ƻǊƛŜƴǘŀǘƛƻƴ ŘƛǎǘǊƛōǳǘƛƻƴ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŀǘ 

ǇǊŜǇŀǊŜŘ ōȅ Ƴƻƛǎǘ ǘŀƳǇƛƴƎ όa¢ύΦ .ŜǎƛŘŜǎΣ ŦƛōǊŜ ƻǊƛŜƴǘŀǘƛƻƴ Ŏŀƴ ŀƭǎƻ ƛƴŦƭǳŜƴŎŜ ǘƘŜ 

ŜƭŀǎǘƛŎ ǎǘƛŦŦƴŜǎǎΦ Lǘ ƛǎ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ ǾŜǊǘƛŎŀƭ ŦƛōǊŜ ƻǊƛŜƴǘŀǘƛƻƴ Ŏŀƴ ƭŜŀŘ ǘƻ ǊŜŘǳŎǘƛƻƴ ƛƴ 

ǘƘŜ ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎ ό²ŀƴƎ Ŝǘ ŀƭΦΣ нлмтύΦ IƻǿŜǾŜǊΣ ƭŜǎǎ ǊŜǎŜŀǊŎƘ Ƙŀǎ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ 

ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ǎŀƳǇƭŜǎ ǇǊŜǇŀǊŜŘ ōȅ Ƴƻƛǎǘ 

ǘŀƳǇƛƴƎ ŀƴŘ Ƴƻƛǎǘ ǾƛōǊŀǘƛƻƴΦ 

 

 

CƛƎΦ нΦс {ǘǊŜǎǎπǎǘǊŀƛƴ ōŜƘŀǾƛƻǳǊ ƻŦ ǊŜƛƴŦƻǊŎŜŘ ŦƛƴŜ ǎŀƴŘ όaƛŎƘŀƭƻǿǎƪƛ ϧ /ŜǊƳŀƪΣ 

нллнύ 
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!ǎǇŜŎǘ wŀǘƛƻ 

 

¢ƘŜ ŀǎǇŜŎǘ Ǌŀǘƛƻ ό–ύ ƻŦ ŦƛōǊŜ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ Ǌŀǘƛƻ ƻŦ ƛǘǎ ƭŜƴƎǘƘ όὰύŀƴŘ ŜǉǳƛǾŀƭŜƴǘ 

ŘƛŀƳŜǘŜǊ όὨύΥ 

–          όнΦмύ 

¢ƘŜ ŀǎǇŜŎǘ Ǌŀǘƛƻ ǎƘƻǳƭŘ ōŜ ǿƛǘƘƛƴ ŀ ǊŜŀǎƻƴŀōƭŜ ǊŀƴƎŜ ǘƻ ŀǾƻƛŘ Ǉǳƭƭƻǳǘ ŦŀƛƭǳǊŜ όDǊŜƎƻǊȅΣ 

мфффΣ ½ƻǊƴōŜǊƎΣ нллпύΦ ²ƘŜƴ ǘƘŜ ŀǎǇŜŎǘ Ǌŀǘƛƻ ƛǎ ƘƛƎƘŜǊΣ ǿƘƛŎƘ ƳŜŀƴǎ ŀ ǘƘƛƴ ŘƛŀƳŜǘŜǊ 

ŦƻǊ ŀ ƎƛǾŜƴ ƭŜƴƎǘƘ ƻŦ ŦƛōǊŜǎΣ ǘƘŜǊŜ ƛǎ ƳƻǊŜ ŦǊƛŎǘƛƻƴ ōŜǘǿŜŜƴ ǎŀƴŘ ŀƴŘ ŦƛōǊŜǎ ōŜŎŀǳǎŜ ƻŦ 

ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǎǳǊŦŀŎŜ ŀǊŜŀ ƻŦ ǘƘŜ ŦƛōǊŜ ŦƻǊ ŀ ƎƛǾŜƴ ŦƛōǊŜ ŎƻƴǘŜƴǘΦ CƻǊ ŜȄŀƳǇƭŜΣ 

½ƻǊƴōŜǊƎ όнллпύ ǊŜǇƻǊǘŜŘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŦƛōǊŜǎ ƛƴ Cw{ ǎǇŜŎƛƳŜƴ ƘŀǾƛƴƎ оснл ŘŜƴƛŜǊǎ 

ό– ҐонΣ ƻŦ ǿƘƛŎƘ м ŘŜƴƛŜǊ Ґ мκфллл ƎκƳύ ŦƛōǊŜǎΣ ŀǘ лΦр҈ ǿŀǘŜǊ ŎƻƴǘŜƴǘ ǿƻǳƭŘ 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ Ŝǉǳŀƭ ǘƻ рллл ǘƘǊŜŀŘǎΦ ¢ƘŜ ǎŀƳǇƭŜ ǊŜƛƴŦƻǊŎŜŘ ǿƛǘƘ ǘƘǊŜŜ ŘŜƴƛŜǊǎ ό– 

Ґммнуύ ŦƛōǊŜǎ ŀǘ ǘƘŜ ǎŀƳŜ ǿŀǘŜǊ ŎƻƴǘŜƴǘ ǿƻǳƭŘ Ŏƻƴǘŀƛƴ ƻǾŜǊ ǎƛȄ Ƴƛƭƭƛƻƴ ŦƛōǊŜǎΦ Lƴ 

ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ŀǎǇŜŎǘ Ǌŀǘƛƻ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ŎƻƴǘŀŎǘ ŀǊŜŀ ōŜǘǿŜŜƴ ŦƛōǊŜǎ ŀƴŘ ǎƻƛƭ ǇŀǊǘƛŎƭŜǎΣ 

ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ŀǎǇŜŎǘ Ǌŀǘƛƻ ŀƴŘ ǇǊƛƴŎƛǇŀƭ ǎǘǊŜǎǎ ƘŀŘ ōŜŜƴ ǊŜǇƻǊǘŜŘ ōȅ 

aŀƭƛŀƪŀƭ ŀƴŘ ¢ƘƛȅȅŀƪƪŀƴŘƛ όнлмнύΦ Lƴ ǘƘƛǎ ŎŀǎŜΣ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ŀǎǇŜŎǘ Ǌŀǘƛƻ ƛǎ ŜǾŀƭǳŀǘŜŘ 

ōȅ ŎƻƴǘǊƻƭƭƛƴƎ ƻǘƘŜǊ ǘŜǎǘ ŎƻƴŘƛǘƛƻƴǎ ǎǳŎƘ ŀǎ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ŀƴŘ ŦƛōǊŜ ŎƻƴǘŜƴǘΦ 

/ƻƴǎŜǉǳŜƴǘƭȅΣ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎΦ нΦтΣ мрл ƻŦ ŀǎǇŜŎǘ ǊŀǘƛƻΣ ǿƘƛŎƘ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ осƳƳ 

ƻŦ ŦƛōǊŜ ƭŜƴƎǘƘΣ ƛǎ ǘƘŜ Ƴƻǎǘ ŜŦŦŜŎǘƛǾŜ ƛƴ ǊŜƛƴŦƻǊŎƛƴƎ ǘƘŜ ǎƻƛƭ ǎǘǊŜƴƎǘƘΦ 
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CƛƎΦ нΦт {ǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ŦƻǊ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŀǎǇŜŎǘ Ǌŀǘƛƻ 

όaŀƭƛŀƪŀƭ ϧ ¢ƘƛȅȅŀƪƪŀƴŘƛΣ нлмнύ 

 

нΦо LƴŦƭǳŜƴŎŜ ƻŦ {ƻƛƭ tǊƻǇŜǊǘƛŜǎ 

 

¢ƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ Cw{ ƛǎ ŀƭǎƻ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ǇǊƻǇŜǊǘƛŜǎ ƻŦ Ƙƻǎǘ ǎŀƴŘΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ 

ŘŜƴǎƛǘȅΣ ǇŀǊǘƛŎƭŜ ǎƛȊŜ ŀƴŘ ǿŀǘŜǊ ŎƻƴǘŜƴǘΦ  

 

{ƻƛƭ 5Ŝƴǎƛǘȅ 

 

CƻǊ ǳƴǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘΣ ŀ ŎƻƳǇŀǊƛƴƎ ǊŜǎǳƭǘ ƛǎ ƎƛǾŜƴ ōȅ [ƛ όнлмпύΣ ǎƘƻǿƛƴƎ ǘƘŜ ƘƛƎƘŜǊ 

ǇŜŀƪ ǎǘǊŜƴƎǘƘ ƻŎŎǳǊǎ ŀǘ ǘƘŜ ǎǇŜŎƛƳŜƴ ǿƛǘƘ ƘƛƎƘŜǊ ŘŜƴǎƛǘȅΦ ²ŀƴƎ Ŝǘ ŀƭΦ όнлмсύ ŀƴŀƭȅǎŜŘ 

ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǎƻƛƭ ŘŜƴǎƛǘȅ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ ŀƴŘ ŘǊȅ 

ŘŜƴǎƛǘȅΣ ǎƘƻǿƛƴƎ ǘƘŀǘ ŦƛōǊŜ ǊŜƛƴŦƻǊŎƛƴƎ ŜŦŦŜŎǘ ƛǎ ƳƻǊŜ ŀǇǇŀǊŜƴǘ ǿƘŜƴ ŘŜƴǎƛǘȅ ƛǎ ƘƛƎƘŜǊΦ 

! ǎŜǊƛŜǎ ƻŦ ǇƭŀǘŜ ƭƻŀŘ ǘŜǎǘǎ ƘŀǾŜ ōŜŜƴ ŎƻƴŘǳŎǘŜŘ ōȅ /ƻƴǎƻƭƛ Ŝǘ ŀƭΦ όнллтύ ƻƴ 

ǳƴǊŜƛƴŦƻǊŎŜŘ ŀƴŘ ŦƛōǊŜ ǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘ ǳƴŘŜǊ ŘƛŦŦŜǊŜƴǘ ǎǘŀǘŜǎ όƭƻƻǎŜΣ ƳŜŘƛǳƳ ŀƴŘ 

ŘŜƴǎŜύΦ Lǘ ƛǎ ŦƻǳƴŘ ǘƘŀǘ ƘƛƎƘŜǊ ǊŜƭŀǘƛǾŜ ŘŜƴǎƛǘȅ ǎǳǇǇǊŜǎǎŜǎ ǘƘŜ ŘƛƭŀǘƛƻƴΣ ƭŜŀŘƛƴƎ ǘƻ ƘƛƎƘŜǊ 

ŜŦŦŜŎǘƛǾŜ ǎǘǊŜǎǎ ŀƴŘ ƘŜƴŎŜ ƘƛƎƘŜǊ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ŀƴŘ ǎǘƛŦŦƴŜǎǎ ƻŦ ǘƘŜ ǎƻƛƭΦ .ŜǎƛŘŜǎΣ 
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/ƻƴǎƻƭƛ Ŝǘ ŀƭΦ όнллфōύ ǇŜǊŦƻǊƳŜŘ ǇƭŀǘŜπƭƻŀŘ ǘŜǎǘǎ ƻƴ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘ ǘƻ ŜǾŀƭǳŀǘŜ 

ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ŘǊȅ ŘŜƴǎƛǘȅ ƻƴ ŎƻƘŜǎƛƻƴ ŀƴŘ ǘƘŜ ƛƴǘŜǊƴŀƭ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜΦ ¢ƘŜ ǎǘǳŘȅ ǎƘƻǿǎ 

ǘƘŀǘ ƘƛƎƘŜǊ ǊŜƭŀǘƛǾŜ ŘŜƴǎƛǘȅ ƎƛǾŜǎ ŀ ƘƛƎƘŜǊ ƻǾŜǊŀƭƭ ǎǘƛŦŦƴŜǎǎ ŀƴŘ ōŜŀǊƛƴƎ ŎŀǇŀŎƛǘȅ ŦƻǊ 

ŦƛōǊŜ ǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘΦ CƛƎΦ нΦу ǎƘƻǿǎ ŀ ǎŎƘŜƳŀǘƛŎ ŘƛŀƎǊŀƳ ƻŦ ǎŀƴŘπŦƛōǊŜ ƛƴǘŜǊŀŎǘƛƻƴΦ Lǘ 

ƛǎ ǎƘƻǿƴ ǘƘŀǘ ŀ ŘŜƴǎŜǊ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎǇŜŎƛƳŜƴ ƛƳǇƭƛŜǎ ŀ ǎƳŀƭƭŜǊ ǾƻƛŘ ǎǇŀŎŜΣ ǘƘǳǎ 

ƎƛǾƛƴƎ ŀ ƎǊŜŀǘŜǊ ŜŦŦŜŎǘƛǾŜ ŎƻƴǘŀŎǘ ŀǊŜŀ ōŜǘǿŜŜƴ ŦƛōǊŜǎ ŀƴŘ ǎƻƛƭ ǇŀǊǘƛŎƭŜǎΣ ƭŜŀŘƛƴƎ ǘƻ 

ƘƛƎƘŜǊ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ǘƻ ǘƘŜ ǎƻƛƭ ǎǘǊŜƴƎǘƘΦ IƻǿŜǾŜǊΣ ŘǳŜ ǘƻ ǘƘŜ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴΣ ǘƘŜ 

ƛƴƛǘƛŀƭ ǎƻƛƭ ŘŜƴǎƛǘȅ ƛǎ ŎƘŀƴƎŜŘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ƛƴǘŜǊŀŎǘƛƻƴ ōŜǘǿŜŜƴ ŦƛōǊŜǎ ŀƴŘ ǎƻƛƭ 

ǇŀǊǘƛŎƭŜǎΦ DŜƴŜǊŀƭƭȅΣ ŦƛōǊŜǎ ŀǊŜ ǊŜƎŀǊŘŜŘ ŀǎ ŀ ǇŀǊǘ ƻŦ ǘƘŜ ǎƻƭƛŘ ǇƘŀǎŜΣ ŀǎ ŦƛōǊŜǎ ŀŦŦŜŎǘ ƻǊ 

ϥƻŎŎǳǇȅϥ ǘƘŜ ǎƻƛƭϥǎ ǾƻƛŘ ǎǇŀŎŜ όaƛŎƘŀƭƻǿǎƪƛ ϧ ½ƘŀƻΣ мффсΤ 5ƛŀƳōǊŀΣ нлмлΤ Dŀƻ ϧ IǳŀƴƎΣ 

нлнлύΦ  

 

 

CƛƎΦ нΦу {ŎƘŜƳŀǘƛŎ ŘƛŀƎǊŀƳ ƻŦ ŘƛŦŦŜǊŜƴǘ ŜŦŦŜŎǘƛǾŜ ŎƻƴǘŀŎǘ ŀǊŜŀ ƛƴ όŀύ ƭƻǿŜǊ ŘǊȅ 

ŘŜƴǎƛǘȅΤ όōύ ƘƛƎƘŜǊ ŘŜƴǎƛǘȅ 
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²ŀǘŜǊ /ƻƴǘŜƴǘ 

 

²ŀǘŜǊ ŎƻƴǘŜƴǘ ǳǎŜŘ ŘǳǊƛƴƎ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƛǎ ŦƻǳƴŘ ǘƻ ƛƴŦƭǳŜƴŎŜ ǘƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ 

Cw{Σ ōŜŎŀǳǎŜ ǘƘŜ ǎƻƛƭ ŘŜƴǎƛǘȅ ŀŦǘŜǊ ǇǊŜǇŀǊŀǘƛƻƴ ƛǎ ŀŦŦŜŎǘŜŘ ōȅ ǿŀǘŜǊ ŎƻƴǘŜƴǘ ŦƻǊ ǎŀƳǇƭŜ 

ǇǊŜǇŀǊŀǘƛƻƴΦ (Ladd, 1978; Wang et al., 2016; Tang et al., 2016). The shear strength of 

both reinforced and unreinforced specimens increases as the water content used 

during sample preparation decreases, when water content varies at a certain range 

(Tang et al., 2016; Wang et al., 2016; Li et al., 2013). This is because capillary force, 

which help keep the sample shape stabilised during sample preparation, decreases as 

water content increases. 

 

If the soil density is very low, water content is one of the main factors that induce the 

sample collapse during sample preparation. Therefore, 5% and 10% of water content 

for moist tamping were proposed by Sze & Yang (2014), Diambra (2010) and Consoli 

et al. (2005). However, higher water content from 14.5% up to 20% is more reasonable 

and has been widely reported in earlier studies (e.g., Li et al., 2013; Wang et al., 2016). 

 

2.4 Constitutive Models for FRS 

 

Based on the experimental studies, several constitutive models for FRS have been 

developed (Gray & Ohashi,1983; di Prisco & Nova, 1993; Michalowski & Zhao, 1996; 

Zornberg, 2002; Ding & Hargrove, 2006; Sivakumar Babu et al., 2008). A brief 

introduction of the existing constitutive models will be discussed in this section. 

 

Gray and Ohashi (1983) conducted a series of direct shear tests on sand with different 

fibre orientation and then proposed a simple force-equilibrium-based model for 

predicting the shear strength of FRS. The hypothesis in this model is that the shear 

strength of soil is caused by fibre tension (Fig. 2.9), in which the angle of shear 
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distortion (— ) and the orientation angle of the distorted fibres (ʕ ) are mainly 

employed to establish a relative functional relationship with shear strength. But it has 

been pointed out that the thickness of the shear zone is difficult to quantify, which is 

being used here as an input parameter in this model (Diambra, 2010; Li, 2005). Besides, 

their derivation assumes that the fibres must be long enough to avoid fibre pullout. 

Therefore, this model does not work when the fibre pullout occurs in FRS. 

 

(a) 

 

(b) 

Fig.2.9 The hypothesis of fibre distortion in (a) vertical direction and (b) oriented at 

angle to shear surface (Gray & Ohashi, 1983) 
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di Prisco and Nova (1993) later developed a simple model based on the superposition 

theory of sand and fibre. A series of drained triaxial compression tests on reinforced 

and pure sand samples are conducted to compare and validate the constitutive model. 

The model can give qualitative description of sand behaviour only. For the FRS, the 

solid lines representing model prediction are far from the test results (Fig. 2.10). In 

this model, although the dilatancy angle has been considered, the parameters of the 

material are ignored. On the other hand, Fibre inclusion can significantly induce a 

significant effect on dilatancy so that the model dose not capture well the volumetric 

behaviour (Gao et al., 2020). 
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(a) 

 

(b) 

Fig.2.10 Comparison between experimental data and model simulation on 

reinforced sand: (a) stress-strain, and (b) volumetric response (di Prisco & Nova, 

1993) 
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Michalowski and Zhao (1996) proposed an energy-based homogenisation technique 

to describe the failure of FRS. In this case, fibres are treated as a cylindrical shape, and 

two failure patterns are given, as shown in Fig. 2.11. The figure indicates fibres are 

considered one-dimensional elements. The distribution of shear stress on the fibre 

surface and the fibre's axial stress is determined based on the analysis of fibre slippage 

and tensile rupture. During plastic deformation, the associative flow rule is zero, 

determined by the energy dissipation rate.  

 

 

Fig. 2.11 The distribution of shear stress and axial stress in rigid-perfectly plastic 

fibre (Michalowski & Zhao, 1996) 

 

Further work on FRS with anisotropic fibre orientation has been carried out by 

Michalowski and Cermak (2002). In this study, a series of conventional triaxial 

compression tests are conducted. Kinematic hardening is found at large strain due to 

fibre orientation distribution evolution (Fig. 2.12). The model based on frictional 

interaction of fibres and sand, built on these earlier studies, is then developed by 

Michalowski and Cermak (2003). A macroscopic internal friction angle is introduced 

initially, especially fibres are considered isotropic. The anisotropic frictional angle is 
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then explained in the kinematic-based analysis for FRS, in which it shows that the 

anisotropic frictional angle (‰ ) is a function of the major principal stress direction. 

The use of the kinematic approach in solving retaining wall loading and the bearing 

capacity of a strip footing has also been reported (Michalowski, 2008).  

 

 

Fig. 2.12 A kinematic hardening for model prediction found at around 10% of strain 

(Michalowski and Cermak, 2002) 

 

Zornberg (2002) recently proposed a discrete framework for fibre-reinforced soil (FRS) 

to characterise the contribution of randomly distributed fibres to soil strength. In this 

model, fibres and soil are treated as discrete (or individual) elements to characterise 

the shear strength of FRS. This model is mainly designed for the engineer to calculate 

the enhancement on shear strength of FRS slopes by predicting the increase in 

cohesion and friction angle with reasonable accuracy. 
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Ding and Hargrove (2006) developed a constitutive model for FRS wherein soil and 

reinforced material is described by nonlinear and linear elastic stress-strain 

relationship. In this case, the shear modulus is dependent on the fibre content, 

distribution and interaction. However, Consoli et al. (2006) suggested in terms of the 

theoretical analysis of the equivalent homogeneous bulk modulus of geofibre-

reinforced soil cannot be considered as a general rule, of which ὑ ὑ  (where ὑ  

and + are the bulk modulus of FRS and host soil). Since a higher bulk modulus of 

FRS can be found in isotropic compression due to the fibres subjected to tensile stress 

induced by the relative movement of soil particles (Fig. 2.13). Furthermore, this model 

is limited to predicting FRS's stress-strain response at small strains (Diambra, 2010). 

 

 

Fig. 2.13 Illustration of proposed mechanism of fibre submitted to tensile stress 

due to relative movement of particles (Consoli et al., 2005) 

 

Sivakumar Babu et al. (2008) have used the finite element method to simulate the 

stress-strain relationship of FRS in triaxial compression. In this study, the specimen 

consists of 1000 elements. Fibres are modelled as line elements, wherein they are 

uniformly distributed within 0 to 180°. As a result, the model has a good simulation 

for the shear stress and strain relationship on both reinforced and unreinforced soil 

(Fig. 2.14). A comparison of failure mechanisms between host soil and reinforced soil 



/ƘŀǇǘŜǊ нΥ [ƛǘŜǊŀǘǳǊŜ wŜǾƛŜǿ 

22 

 

has also been shown. It is found that the fibres with random distribution can affect 

the microstructure and prevent the formation of a shear band, leading to a 

pronounced increase in shear strength and elastic stiffness. But the prediction of soil 

volume change has not been presented. 

 

 

    (a) 

 

(b) 

Fig. 2.14 Experimental and simulating stress-strain plane on (a) unreinforced 

soil and (b) fibre-reinforced soil (Sivakumar Babu et al., 2008) 
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нΦпΦм 5ƛŀƳōǊŀϥǎ DŜƴŜǊŀƭ /ƻƴǎǘƛǘǳǘƛǾŜ aƻŘŜƭ ŦƻǊ CƛōǊŜ 

wŜƛƴŦƻǊŎŜŘ {ŀƴŘ όCw{ύ 

 

5ƛŀƳōǊŀ όнлмлύ ǇǊƻǇƻǎŜŘ ŀƴ ŜƭŀǎǘƻǇƭŀǎǘƛŎ ƳƻŘŜƭΣ ƛƴ ǿƘƛŎƘ Cw{ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ 

ŎƻƳǇƻǎƛǘŜ ǿƛǘƘ ǘƘǊŜŜ ǇƘŀǎŜǎΣ ƛƴŎƭǳŘƛƴƎ ǎŀƴŘΣ ŦƛōǊŜǎ ŀƴŘ ǾƻƛŘǎΦ aŜŀƴǿƘƛƭŜΣ ǘƘŜ ŦƛōǊŜǎ 

ƳƛƎƘǘ ƎŜƴŜǊŀǘŜ ŀ ƴŜǘǿƻǊƪ όŘǳŜ ǘƻ ŜƴǘŀƴƎƭŜƳŜƴǘ ŀƳƻƴƎ ǘƘŜ ŦƛōǊŜǎύ ǿƛǘƘƛƴ ǘƘŜ ǎƻƛƭ 

ƳŀǘǊƛȄΦ !ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ǾƻƛŘǎ όὠ ǳǇƛŜŘϥ ōȅ ǘƘŜ ŦƛōǊŜǎ ŀƴŘ ǘƘŜ ƎǊŀƛƴǎ Ŏŀƴ ōŜ 

ŎŀƭŎǳƭŀǘŜŘ ōȅΥ 

ὠ ὠ ὠ           όнΦнύ 

ǿƘŜǊŜ ὠ ŀƴŘ 6 ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ǎŀƴŘ ǾƻƛŘ ŀƴŘ ŦƛōǊŜ ǾƻƛŘΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

¢ƘŜ ōŀǎƛŎ ŀǎǎǳƳǇǘƛƻƴ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ǾƻƭǳƳŜ ƛƴ ǘƘƛǎ ƳƻŘŜƭ ƛǎ ǎƘƻǿƴ ƛƴ CƛƎΦ нΦмрΣ ǿƘŜǊŜ 

ǘƘŜ ŎƻƳǇƻǎƛǘŜ ǾƻƭǳƳŜ ƛǎ ŘƛǾƛŘŜŘ ƛƴǘƻ ǘǿƻ ǇŀǊǘǎΣ ǎƻƛƭǎ ŀƴŘ ǾƻƛŘǎΣ ǿƘƛŎƘ ōƻǘƘ ƛƴŎƭǳŘŜ 

ǘƘŜ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ ŦƛōǊŜǎΦ 

 

 

CƛƎΦ нΦмр {ŎƘŜƳŀǘƛŎ ŘǊŀǿƛƴƎ ƻŦ ǾƻƭǳƳŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŦƻǊ ōƻǘƘ ǳƴǊŜƛƴŦƻǊŎŜŘ ŀƴŘ 

ǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜǎ ό5ƛŀƳōǊŀΣ нлмлύ 

 

¢ƘŜ ŦƛōǊŜǎ ŀǊŜ ŀǎǎǳƳŜŘ ǘƻ ƘŀǾŜ ƴƻ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ ǘƘŜ ǎƻƛƭ ǎǘǊŜƴƎǘƘ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ƛƴ 

ŎƻƳǇǊŜǎǎƛƻƴΦ ¢ƘŜƛǊ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǎƻƛƭ ǎǘƛŦŦƴŜǎǎ ŀƴŘ ǎǘǊŜƴƎǘƘ ƛǎ ƻƴƭȅ ŀŎǘƛǾŜ ǿƘŜƴ ǘƘŜȅ 

ŀǊŜ ƛƴ ǘŜƴǎƛƻƴΦ ¢ƘŜ ǎǘǊŜǎǎ ŀƴŘ ǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ŦƻǊ Ƙƻǎǘ ǎŀƴŘ ŀƴŘ ŦƛōǊŜ ƳŀǘǊƛȄ Ŏŀƴ ōŜ 
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ŜȄǇǊŜǎǎŜŘ ŀǎ ōŜƭƻǿ ό5ƛŀƳōǊŀΣ нлмлύΥ 

CƻǊ ǎŀƴŘΥ       Ɑᴂ ὓ Ⱡ□              όнΦоύ 

CƻǊ ŦƛōǊŜΥ       Ɑ█ᴂ ὓ Ⱡ█        όнΦпύ 

ǿƘŜǊŜ Ⱡ□ ŀƴŘ Ⱡ█ ŀǊŜ ǎǘǊŀƛƴ ƛƴŎǊŜƳŜƴǘ ƻŦ ǎŀƴŘ ǎƪŜƭŜǘƻƴ ŀƴŘ ŦƛōǊŜ ƳŀǘǊƛȄΤ ὓ  ŀƴŘ 

ὓ ŀǊŜ ǘƘŜ ǎǘƛŦŦƴŜǎǎ ƳŀǘǊƛȄ ŦƻǊ ǎŀƴŘ ŀƴŘ ŦƛōǊŜǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ  

 

5ǳŜ ǘƻ ǘƘŜ ƴƻƴπǳƴƛŦƻǊƳƛǘȅ ƻŦ ǘƘŜ ƻǊƛŜƴǘŀǘƛƻƴ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ŦƛōǊŜǎΣ ǘƘŜ ŦƛōǊŜ ƻǊƛŜƴǘŀǘƛƻƴ 

ŘƛǎǘǊƛōǳǘƛƻƴ ŦǳƴŎǘƛƻƴ  ʍʃ ƛǎ ƛƴǘǊƻŘǳŎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ŦƛōǊŜ ƻǊƛŜƴǘŀǘƛƻƴΦ hƴƭȅ ǘƘƻǎŜ 

ŦƛōǊŜǎ ǿƘƛŎƘ ŀǊŜ ǇǳƭƭŜŘ ƛƴ ǘŜƴǎƛƻƴ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ όπ ʃ ʃύΣ 

ǿƘŜǊŜ ʃ ƛǎ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ȊŜǊƻ ƛƴŎǊŜƳŜƴǘŀƭ ǎǘǊŀƛƴǎΣ ǿƘƛŎƘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ 

— ÁÒÃÔÁÎ
Ⱡ►         όнΦрύ 

ǿƘŜǊŜ ‐ ŀƴŘ ‐ ŀǊŜ ǘƘŜ ǾŜǊǘƛŎŀƭ ŀƴŘ ƘƻǊƛȊƻƴǘŀƭ ǎǘǊŀƛƴ ƛƴŎǊŜƳŜƴǘΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ bƻǘŜ 

ǘƘŀǘ ǘƘƛǎ Ŝǉǳŀǘƛƻƴ ǿƻǊƪǎ ƛƴ ǘǊƛŀȄƛŀƭ ǘŜǎǘǎ ƻƴƭȅΦ aƻǊŜ ŘŜǘŀƛƭǎ ƻŦ ǘƘƛǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ 

5ƛŀƳōǊŀ όнлмлύΦ {ƛƳƛƭŀǊ ǘƻ aƛŎƘŀƭƻǿǎƪƛϥǎ ƳƻŘŜƭ όaƛŎƘŀƭƻǿǎƪƛ ϧ ½ƘŀƻΣ мффсύΣ 5ƛŀƳōǊŀ 

όнлмлύ Ƙŀǎ ŀǎǎǳƳŜŘ ǘƘŀǘ ǘƘŜ ǎǘǊŜǎǎ ŘƛǎǘǊƛōǳǘƛƻƴ όƻǊ ƳƻōƛƭƛǎŜŘ ǎǘǊŜǎǎύ ƻƴ ŀ ǎƛƴƎƭŜ ŦƛōǊŜ 

ƛǎ ƴƻǘ Ŏƻƴǎǘŀƴǘ ŀƭƻƴƎ ǘƘŜ ƭŜƴƎǘƘΦ LƴǎǘŜŀŘΣ ƛǘ Ƴǳǎǘ ǘŜƴŘ ǘƻ ōŜ ȊŜǊƻ ŀǘ ƛǘǎ ŜƴŘΦ 

CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ ŘƛƳŜƴǎƛƻƴƭŜǎǎ ǎƭƛŘƛƴƎ ŦǳƴŎǘƛƻƴ όὪ ύΣ ƛǎ ŜƳǇƭƻȅŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ 

ƛƳǇŜǊŦŜŎǘ ƛƴǘŜǊŦŀŎƛŀƭ ōƻƴŘ ōŜǘǿŜŜƴ ŦƛōǊŜǎ ŀƴŘ ǎŀƴŘ ƎǊŀƛƴǎΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ǾŀǊƛŜŘ 

ōŜǘǿŜŜƴ л ŀƴŘ м ǿƛǘƘ Ὢ Ґм ŦƻǊ ǇŜǊŦŜŎǘ ōƻƴŘƛƴƎ ŀƴŘ Ὢ Ґл ŦƻǊ Ŧǳƭƭȅ ǎƭƛŘƛƴƎΣ ǘƘǳǎ 

ǊŜŦƭŜŎǘƛƴƎ ǘƘŜ ŦƛōǊŜ ǎƪŜƭŜǘƻƴϥǎ ŘŜŦƻǊƳŀǘƛƻƴ ό‐ύ ǘƻ ǘƘŜ ŘŜŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴ ό9ǉΦ 

нΦсύΥ 

‐ Ὢ‐          όнΦсύ 

ǿƘŜǊŜ Ὢ ƛǎ ǘƘŜ ŘƛƳŜƴǎƛƻƴƭŜǎǎ ǎƭƛŘƛƴƎ ŦǳƴŎǘƛƻƴ ŦƻǊ ŦƛōǊŜΣ ŀƴŘ ‐ ƛǎ ǘƘŜ ǎǘǊŀƛƴǎ ƻŦ ǘƘŜ 

ǎŀƴŘ ǎƪŜƭŜǘƻƴΦ 

  

¢ƘŜ ǎǘǊŜǎǎ ƛƴŎǊŜƳŜƴǘ ƻŦ Cw{ ŜȄǇǊŜǎǎŜŘ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ŦƛōǊŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŦŀŎǘƻǊ ʈ ŀǎ 

ōŜƭƻǿΥ  

„ „ ‘„                        όнΦтύ 
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ǿƘŜǊŜ „  ƛǎ ǘƘŜ ǎǘǊŜǎǎ ƛƴŎǊŜƳŜƴǘ ƻŦ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴΤ ‘  ŀƴŘ „  ŀǊŜ ǘƘŜ ŦƛōǊŜǎ 

ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŦŀŎǘƻǊ ŀƴŘ ǘƘŜ ǎǘǊŜǎǎ ƛƴŎǊŜƳŜƴǘ ƻŦ ǘƘŜ ŦƛōǊŜ ƳŀǘǊƛȄΦ {ƛƴŎŜ ǘƘŜ ǾƻƭǳƳŜ ƻŦ 

ŦƛōǊŜǎ ƛǎ ƴŜƎƭƛƎƛōƭŜ ŦƻǊ Cw{Σ ǿƘƛŎƘ ƳŜŀƴǎ ʈ π  Ŏŀƴ ōŜ ǳǎŜŘ ƛƴ ǘƘŜ ƳƻŘŜƭΦ Lǘ ƛǎ 

ŀǎǎǳƳŜŘ ǘƘŀǘ ǘƘŜ ǎǘǊŀƛƴ ƻŦ ǘƘŜ Cw{ ŀƴŘ ǎŀƴŘ ǎƪŜƭŜǘƻƴ ƛǎ ǘƘŜ ǎŀƳŜ 

  ‐ ‐          όнΦуύ 

ǿƘŜǊŜ ‐ ƛǎ ǘƘŜ ǎǘǊŀƛƴ ƻŦ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴ ŀƴŘ ‐ ƛǎ ǘƘŜ ǎǘǊŀƛƴ ƻŦ ǘƘŜ ŦƛōǊŜ ƳŀǘǊƛȄΦ  

 

¢ƘŜ ƳƻŘŜƭ Ƙŀǎ ōŜŜƴ ǾŀƭƛŘŀǘŜŘ ōȅ ŀ ǎŜǊƛŜǎ ƻŦ ŘǊŀƛƴŜŘ ŀƴŘ ǳƴŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ǘŜǎǘǎ ƻƴ 

Cw{ ŀƴŘ ǎƻƳŜ ƻŦ ǘƘŜ ǎƛƳǳƭŀǘƛƻƴǎ ŀǊŜ ǎƘƻǿƴ ƛƴ CƛƎΦ нΦмсπнΦмуΣ ǿƘŜǊŜ ǘƘŜ ŘŜƴǎƛǘȅ ŦǊƻƳ 

ƭƻƻǎŜ ǘƻ ŘŜƴǎŜ ǎǘŀǘŜ ŀǊŜ ƴƻǘŜŘ ŀǎ [Σ a ŀƴŘ 5Φ Lǘ ƛǎ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ 

ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ Ƙƻǎǘ ǎŀƴŘ ƛǎ ŀǎǎǳƳŜŘ ǘƻ ōŜ ŜƭŀǎǘƛŎ ǇŜǊŦŜŎǘƭȅ ǇƭŀǎǘƛŎ ƛƴ ǘƘŜǎŜ ǎƛƳǳƭŀǘƛƻƴǎΦ 

 

 

CƛƎ нΦмс /ƻƳǇǊŜǎǎƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ǘŜǎǘ Řŀǘŀ ŀƴŘ ƳƻŘŜƭ ǎƛƳǳƭŀǘƛƻƴǎ 

ŦƻǊ ǳƴǊŜƛƴŦƻǊŎŜŘ ŀƴŘ ǊŜƛƴŦƻǊŎŜŘ ƭƻƻǎŜ ǎŀƴŘ ό5ƛŀƳōǊŀΣ нлмлύ 
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CƛƎΦ нΦмт /ƻƳǇǊŜǎǎƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ǘŜǎǘ Řŀǘŀ ŀƴŘ ƳƻŘŜƭ 

ǎƛƳǳƭŀǘƛƻƴǎ ŦƻǊ ǳƴǊŜƛƴŦƻǊŎŜŘ ŀƴŘ ǊŜƛƴŦƻǊŎŜŘ ŘŜƴǎŜ ǎŀƴŘ ό5ƛŀƳōǊŀΣ нлмлύ 

 

 

CƛƎΦ нΦму /ƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ Řŀǘŀ ŀƴŘ 

ƳƻŘŜƭ ǎƛƳǳƭŀǘƛƻƴǎ ŦƻǊ ǎŀƴŘ ŀƴŘ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘ ό5ƛŀƳōǊŀΣ нлмлύ 

 

hƴŜ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ŀƴŘ ƳƻŘŜƭ ǎƛƳǳƭŀǘƛƻƴǎ Ŏŀƴ ōŜ 

ƻōǎŜǊǾŜŘ ŀǘ ƭƻǿŜǊ ǎǘǊŀƛƴǎ όƻǊ ƛƴŎƛǇƛŜƴǘ ǎǘŀƎŜύΣ ǿƘŜǊŜ ǘƘŜ ƳƻŘŜƭ Ŧŀƛƭǎ ǘƻ ŎŀǇǘǳǊŜ ǿŜƭƭ 

ǘƘŜ ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴǎΦ 5ƛŀƳōǊŀ όнлмлύ ŜȄǇƭŀƛƴŜŘ ǘƘŀǘ ǘƘŜ ŦƛōǊŜ 



/ƘŀǇǘŜǊ нΥ [ƛǘŜǊŀǘǳǊŜ wŜǾƛŜǿ 

27 

 

ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ǎǘǊŜǎǎ ƻŦ ŎƻƳǇƻǎƛǘŜ ƛǎ ǊŜƭŀǘƛǾŜƭȅ ǎƳŀƭƭ ŀǘ ǘƘŜ ŘŜǾŜƭƻǇƛƴƎ ǎǘŀƎŜ όʀ

υϷ ƛƴ ǘƘŜ ŦƛƎǳǊŜǎύΦ !ǘ ǘƘŜ ƭŀǊƎŜ ǎǘǊŀƛƴǎΣ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜǎǎ ƎƛǾŜƴ ōȅ ǘƘŜ ƳƻŘŜƭ ƛǎ ŀōƭŜ ǘƻ 

Ŧƛǘ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎΣ ŀǘǘǊƛōǳǘŀōƭŜ ǘƻ ǘƘŜ ŘŜǇŜƴŘŜƴŎȅ ƻŦ ǘƘŜ ǎƭƛŘƛƴƎ ŦǳƴŎǘƛƻƴ Æ ƻƴ ǘƘŜ 

ǎǘǊŜǎǎ ƛƴ ǘƘŜ Cw{Φ ¢ƘƻǳƎƘ ǘƘŜ ƳƻŘŜƭ ƎƛǾŜǎ ǊŜŀǎƻƴŀōƭŜ ǇǊŜŘƛŎǘƛƻƴ ƻŦ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜǎǎ 

ŀƴŘ ǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇΣ ǘƘŜ ǎƻƛƭ ŘƛƭŀǘŀƴŎȅ ƛǎ ƴƻǘ ǿŜƭƭ ŎŀǇǘǳǊŜŘΦ ¢ƘŜ Ƴŀƛƴ ǊŜŀǎƻƴ ƛǎ ǘƘŜ 

ǳǎŜ ƻŦ ŀ ǎƛƳǇƭŜ aƻƘǊπ/ƻǳƭƻƳō ƳƻŘŜƭΣ ƛƴ ǿƘƛŎƘ ǘƘŜ ŜƭŀǎǘƛŎ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƛǎ 

ƎƛǾŜƴ ōŜƭƻǿΥ 

ὴᴂ

ήᴂ

ὑ π
π σὋ

‐
‐        όнΦфύ 

ǿƘŜǊŜ ὑ ŀƴŘ Ὃ ŀǊŜ ǘƘŜ ŜƭŀǎǘƛŎ ōǳƭƪ ƳƻŘǳƭǳǎ ŀƴŘ ƳŀǘŜǊƛŀƭ ŎƻƴǎǘŀƴǘΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ  

CǳǊǘƘŜǊ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ǘƘŜ ƳƻŘŜƭ ŦƻǊƳǳƭŀǘƛƻƴǎ ƘŀǾŜ ōŜŜƴ ŘƻƴŜ ǳǎƛƴƎ ǘƘŜ {ŜǾŜǊƴπ

¢ǊŜƴǘ ƳƻŘŜƭ ŦƻǊ ǎŀƴŘΦ DŀƧƻ ŀƴŘ aǳƛǊ ²ƻƻŘ όмфффύ ŘŜǾŜƭƻǇŜŘ ǘƘŜ ōŀǎƛŎ ŎƻƴŎŜǇǘǎ ƻŦ ǘƘŜ 

{ŜǾŜǊƴπ¢ǊŜƴǘ ƳƻŘŜƭΣ ǿƘƛŎƘ ǳǎŜǎ ǘƘŜ ǎǘŀǘŜ ǇŀǊŀƳŜǘŜǊ ʊ ό.ŜŜƴ ϧ WŜŦŦŜǊƛŜǎΣ мфурύ ŦƻǊ 

ƳƻŘŜƭƭƛƴƎ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ŀƴŘ ŘƛƭŀǘŀƴŎȅ ƻŦ ǎŀƴŘΦ ¢ƘŜ {ŜǾŜǊƴπ¢ǊŜƴǘ ǎŀƴŘ ƳƻŘŜƭ Ŏŀƴ 

ōŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŀƴ ŜƭŀǎǘƻǇƭŀǎǘƛŎ ƳƻŘŜƭΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ǘƘŜ ŦƻǳǊ Ƴŀƛƴ ŜƭŜƳŜƴǘǎΥ ŜƭŀǎǘƛŎ 

ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇΣ ȅƛŜƭŘ ŦǳƴŎǘƛƻƴΣ Ŧƭƻǿ ǊǳƭŜ ŀƴŘ ƘŀǊŘŜƴƛƴƎ ƭŀǿΦ CƻǊ ǘƘŜ 

ǇŀǊŀƳŜǘŜǊǎ ƛƴǇǳǘ ƛƴ ǘƘŜ {ŜǾŜǊƴπ¢ǊŜƴǘ ƳƻŘŜƭΣ ǘƘŜǊŜ ŀǊŜ мп ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎ ŜƳǇƭƻȅŜŘ 

ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ǘƘŜ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘΣ ƻŦ ǿƘƛŎƘ п ƻŦ 

ǘƘƻǎŜ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎΣ ǎƭƛŘƛƴƎ ŦǳƴŎǘƛƻƴ όὪύΣ ŦƛōǊŜ ƻǊƛŜƴǘŀǘƛƻƴ ŘƛǎǘǊƛōǳǘƛƻƴ ŦǳƴŎǘƛƻƴ 

ό”—ύΣ ŜƭŀǎǘƛŎ ƳƻŘǳƭǳǎ όὉύ ŀƴŘ ǎǇŜŎƛŦƛŎ ǾƻƭǳƳŜ ƻŦ ǘƘŜ ŦƛōǊŜǎ όὠύ ŀǊŜ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ 

ǘƘŜ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ ŦƛōǊŜǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜ ƛƳǇǊƻǾŜŘ ƳƻŘŜƭ Ŏŀƴ ōŜǘǘŜǊ ǊŜǇǊƻŘǳŎŜ ǘƘŜ 

ƴƻƴπƭƛƴŜŀǊƛǘȅ ƻŦ ǘƘŜ ŘŜǾƛŀǘƻǊƛŎ ǊŜǎǇƻƴǎŜ όCƛƎΦ нΦмфύΦ IƻǿŜǾŜǊΣ ǘƘŜ ƳƻŘŜƭ ǎƛƳǳƭŀǘƛƻƴ ƛƴ 

CƛƎΦ нΦмфόŘύ ǊŜǇǊƻŘǳŎŜǎ ŀƴ ƻǇǇƻǎƛǘŜ ǘǊŜƴŘ ƻƴ ǘƘŜ ǾƻƭǳƳŜǘǊƛŎ ǊŜǎǇƻƴǎŜΣ ǿƘŜǊŜ ǘƘŜ ǘŜǎǘ 

ǊŜǎǳƭǘǎ ŜȄƘƛōƛǘ ŘƛƭŀǘƛǾŜ ǊŜǎǇƻƴǎŜΣ ōǳǘ ǘƘŜ ǎƻƭƛŘ ƭƛƴŜǎ ǊŜǇǊŜǎŜƴǘƛƴƎ ƳƻŘŜƭ ǎƛƳǳƭŀǘƛƻƴ 

ǎƘƻǿ ƳƻǊŜ ŎƻƴǘǊŀŎǘƛƻƴΦ 5ƛŀƳōǊŀ όнлмлύ ǎǘŀǘŜŘ ǎƻƳŜ ƻŦ ǘƘŜ ǾƻƛŘǎ ƎŜƴŜǊŀǘŜŘ ōȅ ŦƛōǊŜ 

ŀƎƎƭƻƳŜǊŀǘƛƻƴ ŜƴŀōƭŜ ǘƘŜ ǎŀƴŘ ƳŀǘǊƛȄ ƳǳŎƘ ŘŜƴǎŜǊΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ ƳƻǊŜ ŘƛƭŀǘƛǾŜ 

ōŜƘŀǾƛƻǳǊ ƛƴ ǘƘŜ ǊŜƛƴŦƻǊŎŜŘ ǎǇŜŎƛƳŜƴϥǎ ǾƻƭǳƳŜǘǊƛŎ ŎƘŀƴƎŜΦ 
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CƛƎΦ нΦмф /ƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ǘŜǎǘǎ Řŀǘŀ ŦƻǊ ǇǳǊŜ ŀƴŘ ŦƛōǊŜπ

ǊŜƛƴŦƻǊŎŜŘ ƳŜŘƛǳƳ ŘŜƴǎŜ ǎŀƴŘ ό5ƛŀƳōǊŀΣ нлмлύ 

 

hǾŜǊŀƭƭΣ ǘƘŜ ƳƻŘŜƭ ŘŜǾŜƭƻǇŜŘ ōȅ 5ƛŀƳōǊŀ όнлмлύ ŘƻŜǎ ǿŜƭƭ ƛƴ ǇǊŜŘƛŎǘƛƴƎ ǘƘŜ ǎǘǊŜǎǎπ

ǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ Cw{Φ ¢ƘŜ ǾŜǊǎŀǘƛƭƛǘȅ ƻŦ ǘƘŜ ƳƻŘŜƭ Ƙŀǎ ōŜŜƴ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘǊƻǳƎƘ 

ǘƘŜ ŎƻƳǇŀǊƛǎƻƴ ǿƛǘƘ ŜȄǇŜǊƛƳŜƴǘŀƭ ǊŜǎǳƭǘǎΦ ¢ƘŜ ƳƻŘŜƭ ƴƻǘ ƻƴƭȅ Ŏŀƴ ōŜ ǳǎŜŘ ƛƴ ǘƘŜ 

ǘŜƴǎƛƻƴ ŎƻƴŘƛǘƛƻƴ ōǳǘ ŀƭǎƻ ƛǘ Ŏŀƴ ǇŜǊŦƻǊƳ ǿŜƭƭ ƛƴ ŎƻƳǇǊŜǎǎƛƻƴ ŎƻƴŘƛǘƛƻƴΦ !ƭǎƻΣ ŦƻǊ ǘƘŜ 

ƳƻŘŜƭϥǎ ōŀǎƛŎ ŎƻƴŎŜǇǘǎΣ ŦƛōǊŜǎ ŀƴŘ ǎŀƴŘ ƎǊŀƛƴǎ ŀǊŜ ǎŜǇŀǊŀǘŜŘ ǘƻ ŀƴŀƭȅǎŜΣ ǿƘƛŎƘ ƳŜŀƴǎ 

ǘƘŜȅ ŀǊŜ ƛƴŘŜǇŜƴŘŜƴǘ ŜƭŜƳŜƴǘǎΦ 9ȄŎŜǇǘ ŦƻǊ ŦƛōǊŜǎ ƘŀǾƛƴƎ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ ǘƘŜ 

ŎƻƳǇƻǎƛǘŜ ƻƴƭȅ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ǇǳƭƭŜŘ ƛƴ ǘŜƴǎƛƻƴΣ ǎŀƴŘ ƎǊŀƛƴǎ ŀƭǎƻ ǇǊƻǾƛŘŜ ǎǘǊŜǎǎ ǘƻ ǘƘŜ 

ŎƻƳǇƻǎƛǘŜΦ ¢ƘŜǊŜŦƻǊŜΣ ŦƻǳǊ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ ƛƴǘǊƻŘǳŎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ŦƛōǊŜ 

ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ ǘƘŜ ŎƻƳǇƻǎƛǘŜ ƳŀǘǊƛȄΣ ŘŜǘŜǊƳƛƴŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǘŜǎǘƛƴƎ ǊŜǎǳƭǘǎΦ 

IƻǿŜǾŜǊΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ƛƳǇǊƻǾŜŘ ƳƻŘŜƭ ό¢ƘŜ {ŜǾŜǊƴπ¢ǊŜƴǘ ǎŀƴŘ ƳŀǘǊƛȄύ Ŏŀƴ ōŜǘǘŜǊ 

ǊŜǇǊƻŘǳŎŜ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇΣ ƳƻǊŜ ƳƻŘŜƭ ǾŀƭƛŘŀǘƛƻƴǎ ŀǊŜ ƴŜŜŘŜŘ ǳƴŘŜǊ 

ǘǊƛŀȄƛŀƭ ǳƴŘǊŀƛƴŜŘ ŎƻƴŘƛǘƛƻƴΦ 
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нΦр [ƛƳƛǘŀǘƛƻƴǎ ƻŦ 9ȄƛǎǘƛƴƎ /ƻƴǎǘƛǘǳǘƛǾŜ aƻŘŜƭ 

 

¢ƘŜǊŜ Ƙŀǎ ŀƭǎƻ ōŜŜƴ ǎƻƳŜ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭƭƛƴƎ ƻŦ Cw{Φ .ǳǘ ǘƘŜȅ ŀƭƭ 

ƘŀǾŜ ǎƻƳŜ ƭƛƳƛǘŀǘƛƻƴǎ ǿƘƛŎƘ ƳŀƪŜ ǘƘŜƳ ƘŀǊŘ ǘƻ ǳǎŜ ƛƴ ŦƛƴƛǘŜ ŜƭŜƳŜƴǘ ŀƴŀƭȅǎƛǎ ƻŦ 

ƎŜƻǘŜŎƘƴƛŎŀƭ ǇǊƻōƭŜƳǎΦ DǊŀȅ ŀƴŘ hƘŀǎƘƛ Řƛ tǊƛǎŎƻ ŀƴŘ bƻǾŀ όмффоύ ǿŜǊŜ ŀƳƻƴƎ ǘƘŜ 

ŦƛǊǎǘ ǘƻ ŘŜǾŜƭƻǇ ŀ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ ŦƻǊ ǎƻƛƭ ǊŜƛƴŦƻǊŎŜŘ ōȅ ŦƛōǊŜǎ ǳǎƛƴƎ ŀ ŎƻƳǇƻǎƛǘŜ 

ŀǇǇǊƻŀŎƘΦ ¢Ƙƛǎ ƳƻŘŜƭ ƎƛǾŜǎ ǊŜŀǎƻƴŀōƭŜ ǇǊŜŘƛŎǘƛƻƴ ƻŦ ǎƻƛƭ ŦŀƛƭǳǊŜ ōǳǘ ǇƻƻǊ ǎƛƳǳƭŀǘƛƻƴ ƻŦ 

ŘƛƭŀǘŀƴŎȅ ŀƴŘ ǇƭŀǎǘƛŎ ƘŀǊŘŜƴƛƴƎΦ 5ƛƴƎ ŀƴŘ IŀǊƎǊƻǾŜ όнллсύ ƘŀǾŜ ŘŜǊƛǾŜŘ ŀ ƴƻƴƭƛƴŜŀǊ 

ŜƭŀǎǘƛŎ ǎǘǊŜǎǎςǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ŦƻǊ Cw{ ōŀǎŜŘ ƻƴ ƴƻƴƭƛƴŜŀǊ ŜƭŀǎǘƛŎ ǎǘǊŜǎǎςǎǘǊŀƛƴ 

ǊŜƭŀǘƛƻƴǎƘƛǇ ŦƻǊ ǎƻƛƭ ŀƴŘ ŀ ƭƛƴŜŀǊ ŜƭŀǎǘƛŎ ǎǘǊŜǎǎςǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ŦƻǊ ŦƛōǊŜǎΦ ¢ƘŜǊŜŦƻǊŜΣ 

ǘƘŜ ƳƻŘŜƭ ƛǎ ƴƻǘ ŎŀǇŀōƭŜ ƻŦ ƳƻŘŜƭƭƛƴƎ ǘƘŜ ŦŀƛƭǳǊŜ ƻŦ Cw{Φ Sivakumar .ŀōǳ Ŝǘ ŀƭΦ όнллуύ 

ǳǎŜŘ ǘƘŜ ŦƛƴƛǘŜ ŜƭŜƳŜƴǘ ƳŜǘƘƻŘ ǘƻ ǎƛƳǳƭŀǘŜ ǘƘŜ ǎǘǊŜǎǎςǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ Cw{ ƛƴ ǘǊƛŀȄƛŀƭ 

ŎƻƳǇǊŜǎǎƛƻƴ ǿƘŜǊŜƛƴ ǘƘŜ ǎƻƛƭςŦƛōǊŜ ƛƴǘŜǊŀŎǘƛƻƴ ŀƴŘ ŦƛōǊŜ ƻǊƛŜƴǘŀǘƛƻƴ ƛǎ ŎƻƴǎƛŘŜǊŜŘΦ 

¢ƘƻǳƎƘ ƎƻƻŘ ǎƛƳǳƭŀǘƛƻƴ ŦƻǊ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜǎǎ ŀƴŘ ǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ Ƙŀǎ ōŜŜƴ ǎƘƻǿƴΣ 

ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ƻŦ ǘƘƛǎ ƳŜǘƘƻŘ ƛƴ ƳƻŘŜƭƭƛƴƎ ǘƘŜ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ƻŦ Cw{ Ƙŀǎ ƴƻǘ ōŜŜƴ 

ǾŜǊƛŦƛŜŘΦ 5ƛŀƳōǊŀ Ŝǘ ŀƭΦ όнлмоύ ǿŜǊŜ ǘƘŜ ŦƛǊǎǘ ǘƻ ŘŜǾŜƭƻǇ ŀ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ ŦƻǊ Cw{ 

ǿƘƛŎƘ Ŏŀƴ ǎŀǘƛǎŦŀŎǘƻǊƛƭȅ ŘŜǎŎǊƛōŜ ǘƘŜ ǎǘǊŜǎǎςǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƛƴ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ 

ŀƴŘ ŜȄǘŜƴǎƛƻƴΦ ¢ƘŜ ŎƻƴǎǘƛǘǳǘƛǾŜ ǊŜƭŀǘƛƻƴ ƛǎ ŘŜǊƛǾŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ƛƴǘŜǊŀŎǘƛƻƴ ōŜǘǿŜŜƴ 

ǎŀƴŘ ŀƴŘ ŦƛōǊŜǎΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜΣ ƛǘ Ŏŀƴ ŜȄǇƭŀƛƴ ǘƘŜ ƳƛŎǊƻƳŜŎƘŀƴƛŎŀƭ ƳŜŎƘŀƴƛǎƳ ƻŦ ǘƘŜ 

Cw{ ōŜƘŀǾƛƻǳǊ ό5ƛŀƳōǊŀ Ŝǘ ŀƭΦΣ нлмоΤ LōǊŀƛƳ Ŝǘ ŀƭΦΣ нлмнΤ [ƛ ϧ 5ŀŦŀƭƛŀǎΣ нлллύΦ {ƛƴŎŜ ŀ 

ŎƻƳǇƭŜȄ ƛƴǘŜƎǊŀǘƛƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ƎŜǘ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ Cw{ ǿƘƛŎƘ Ŏŀƴ 

ƻƴƭȅ ōŜ ǇŜǊŦƻǊƳŜŘ ǳƴŘŜǊ ǘǊƛŀȄƛŀƭ ƭƻŀŘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΣ ǘƘŜ ƳƻŘŜƭ Ŏŀƴƴƻǘ ōŜ ŜȄǘŜƴŘŜŘ ǘƻ 

ǘƘŜ ƎŜƴŜǊŀƭ ƳǳƭǘƛπŀȄƛŀƭ ǎǘǊŜǎǎ ǎǇŀŎŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ŜȄǘǊŀ ǘŜǎǘǎ ƻƴ ǘƘŜ ǎǘǊŜǎǎςǎǘǊŀƛƴ 

ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ŦƛōǊŜǎ ƴŜŜŘ ǘƻ ōŜ ŘƻƴŜ ǘƻ ƎŜǘ ǎƻƳŜ ƻŦ ǘƘŜ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎΦ 

.ǳǘ ǘƘŜƛǊ ǘŜǎǘǎ Ŏŀƴƴƻǘ ōŜ ǇŜǊŦƻǊƳŜŘ ƛƴ ŀ ŎƻƴǾŜƴǘƛƻƴŀƭ ǎƻƛƭ ƭŀōƻǊŀǘƻǊȅΦ 
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нΦрΦм {ŀƴŘ aƻŘŜƭ ǿƛǘƘ {ǘŀǘŜπ5ŜǇŜƴŘŜƴǘ 5ƛƭŀǘŀƴŎȅ ό[ƛ ŀƴŘ 

5ŀŦŀƭƛŀǎΣ нлллύ 

 

¢ƘŜ ƴŜǿ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ ŦƻǊ Cw{ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǎŀƴŘ ƳƻŘŜƭ ŘŜǾŜƭƻǇŜŘ ōȅ [ƛ ŀƴŘ 

5ŀŦŀƭƛŀǎ όнлллύΦ ¢ƘŜ ƳƻŘŜƭ ŜƳǇƭƻȅǎ ŀ aƻƘǊπ/ƻǳƭƻƳō ȅƛŜƭŘ ŦǳƴŎǘƛƻƴ ŀƴŘ ǎǘŀǘŜπ

ŘŜǇŜƴŘŜƴǘ ŘƛƭŀǘŀƴŎȅ ŀƴŘ ƘŀǊŘŜƴƛƴƎ ƭŀǿΦ 

5ƛƭŀǘŀƴŎȅ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŜǎǎŜƴǘƛŀƭ ŜƭŜƳŜƴǘǎ ŦƻǊ ƳƻŘŜƭƭƛƴƎ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ 

ƻŦ ǎƻƛƭǎΦ Lǘ ƛǎ ŀǎǎǳƳŜŘ ǘƘŀǘ ǎŀƴŘ ŘƛƭŀǘŀƴŎȅ ƛǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ǎǘǊŜǎǎ ǎǘŀǘŜ ƻƴƭȅΣ ŀƴŘ 

ǘƘŜǊŜŦƻǊŜΣ ŀ ŘƛƭŀǘŀƴŎȅ Ŝǉǳŀǘƛƻƴ ŜȄǇǊŜǎǎŜŘ ŀǎ ōŜƭƻǿ ƛǎ ǳǎŜŘΥ όwƻǿŜΣ мфснΤ ¢ŀȅƭƻǊΣ мфпуύΦ 

Ὠ Ὠ–ȟὅ          όнΦмлύ 

ǿƘŜǊŜ – ƛǎ ǘƘŜ ǎǘǊŜǎǎ ǊŀǘƛƻΣ ŀƴŘ ὅ ǊŜǇǊŜǎŜƴǘǎ ǎƻƳŜ ƳŀǘŜǊƛŀƭ ŎƻƴǎǘŀƴǘǎΦ IƻǿŜǾŜǊΣ ƛǘ 

ƛǎ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ ŘƛƭŀǘŀƴŎȅ ƻŦ ǎŀƴŘ ƛǎ ƘƛƎƘƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ǾƻƛŘ Ǌŀǘƛƻ όCƛƎΦ нΦнлύΦ Lƴ 

[ƛ ŀƴŘ 5ŀŦŀƭƛŀǎ όнлллύΣ ǘƘŜ ƳŜŎƘŀƴƛǎƳ ƻŦ ǎŀƴŘ ŘƛƭŀǘŀƴŎȅ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ǎǘǊŜǎǎ ǎǘŀǘŜǎ ŀƴŘ 

ǎƻƛƭ ŘŜƴǎƛǘƛŜǎ Ƙŀǎ ōŜŜƴ ŀƴŀƭȅǎŜŘΦ ! ƴŜǿ ŘƛƭŀǘŀƴŎȅ Ŝǉǳŀǘƛƻƴ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ ǘƘŜ ŜŦŦŜŎǘ ƻŦ 

ǾƻƛŘ Ǌŀǘƛƻ Ὡ  ŀƴŘ ǎǘǊŜǎǎ ὴ  Ƙŀǎ ōŜŜƴ ǇǊƻǇƻǎŜŘΣ ǿƘƛŎƘ ŜƳǇƭƻȅǎ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǎǘŀǘŜ 

ǇŀǊŀƳŜǘŜǊ ‪ ό.ŜŜƴ ϧ WŜŦŦŜǊƛŜǎΣ мфурύΦ 

Ὠ Ὠ –ȟὩȟὗȟὅ         όнΦммύ 

ǿƘŜǊŜ ὗ ƛǎ ƛƴǘŜǊƴŀƭ ǎǘŀǘŜ ǾŀǊƛŀōƭŜΦ 

 

¢ƘŜ ȅƛŜƭŘ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘƛǎ ƳƻŘŜƭ Ŏŀƴ ōŜ ǿǊƛǘǘŜƴ ŀǎΥ 

Ὢ ή –ὴᴂ π        όнΦмнύ 

ǿƘŜǊŜ ή  ŀƴŘ ὴᴂ  ŀǊŜ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎ ŀƴŘ ƳŜŀƴ ŜŦŦŜŎǘƛǾŜ ǎǘǊŜǎǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜ 

ȅƛŜƭŘ ŦǳƴŎǘƛƻƴ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ƛǘ ƻƴƭȅ ŎƻƴǎƛŘŜǊǎ ȅƛŜƭŘ ƛƴ ǎƘŜŀǊ ōǳǘ ƴƻǘ ƛƴ ŎƻƳǇǊŜǎǎƛƻƴΦ 

.ǳǘ ƛǘ Ƙŀǎ ōŜŜƴ ǎƘƻǿƴ ōȅ Ƴŀƴȅ ǎǘǳŘƛŜǎ ǘƘŀǘ ǎǳŎƘ ȅƛŜƭŘ ŦǳƴŎǘƛƻƴ ǿƻǊƪǎ ǿŜƭƭ ŦƻǊ ǎŀƴŘ 

ōŜŎŀǳǎŜ ŎƻƳǇǊŜǎǎƛƻƴ ŎŀǳǎŜǎ ǊŜƭŀǘƛǾŜƭȅ ǎƳŀƭƭ ǇƭŀǎǘƛŎ ŘŜŦƻǊƳŀǘƛƻƴ ƛƴ ǎŀƴŘΦ ¢ƘŜ 

ƘŀǊŘŜƴƛƴƎ ƭŀǿ ŦƻǊ ǘƘŜ ȅƛŜƭŘ ŦǳƴŎǘƛƻƴ όǘƘŜ ǇƭŀǎǘƛŎ ƳƻŘǳƭǳǎύ ƛǎ ŀƭǎƻ ŜȄǇǊŜǎǎŜŘ ƛƴ ǘŜǊƳǎ ƻŦ 

ǘƘŜ ǎǘŀǘŜ ǇŀǊŀƳŜǘŜǊ ‪Σ ǿƘƛŎƘ ŀƭƭƻǿǎ ǘƘŜ ƳƻŘŜƭ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ǎǘǊŀƛƴπƘŀǊŘŜƴƛƴƎ ŀƴŘ 

ǎǘǊŀƛƴπǎƻŦǘŜƴƛƴƎ ǊŜǎǇƻƴǎŜ ƻŦ ǎŀƴŘΦ 
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CƛƎ нΦнл ¢ƘŜ ŘƛŦŦŜǊŜƴǘ ŘŜƴǎƛǘƛŜǎ ƻŦ ǎŀƴŘ ŜȄƘƛōƛǘ ŘƛŦŦŜǊŜƴǘ ǎǘǊŜǎǎ ǇŀǘƘǎ ό[ƛ ϧ 5ŀŦŀƭƛǎΣ 

нлллύ 

 

 

Lƴ ǘƘƛǎ ƳƻŘŜƭΣ мм ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ ŜƳǇƭƻȅŜŘΦ CƛƎΦ нΦнм ǎƘƻǿǎ ǎƻƳŜ ƳƻŘŜƭ 

ǇǊŜŘƛŎǘƛƻƴǎ ŦƻǊ ǘƘŜ ǊŜǎǇƻƴǎŜ ƻŦ ¢ƻȅƻǳǊŀ ǎŀƴŘ ƛƴ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴΦ 

Lƴ ǘƘƛǎ ǎǘǳŘȅΣ ǘƘŜ [ƛ ŀƴŘ 5ŀŦŀƭƛŀǎ όнлллύ ƳƻŘŜƭ ǿƛƭƭ ōŜ ǳǎŜŘ ŦƻǊ ǇǳǊŜ ǎŀƴŘΦ ¢ƻ ŀŎŎƻǳƴǘ 

ŦƻǊ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ŦƛōǊŜ ƛƴŎƭǳŘƛƴƎ ƻƴ ǎŀƴŘ ōŜƘŀǾƛƻǳǊΣ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ŜŦŦŜŎǘƛǾŜ ǎƪŜƭŜǘƻƴ 

ǎǘǊŜǎǎ ŀƴŘ ǾƻƛŘ Ǌŀǘƛƻ ǿƛƭƭ ōŜ ǳǎŜŘΦ Lƴ ǘƘƛǎ ŎƻƴŎŜǇǘΣ ƛǘ ƛǎ ŀǎǎǳƳŜŘ ǘƘŀǘ ǘƘŜ ŘŜŦƻǊƳŀǘƛƻƴ 

ƻŦ Cw{ ƛǎ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ǎƻƛƭ ǇŀǊǘƛŎƭŜ ƳƻǾŜƳŜƴǘ ƻƴƭȅΣ ōǳǘ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ǊŜǎǇƻƴǎŜ ƻŦ 

Cw{ ǎƘƻǳƭŘ ōŜ ŘŜǎŎǊƛōŜŘ ǳǎƛƴƎ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ǎƪŜƭŜǘƻƴ ǎǘǊŜǎǎ ŀƴŘ ǾƻƛŘ ǊŀǘƛƻΣ ǿƘƛŎƘ ƛǎ 

ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ƭƻŀŘƛƴƎ ƘƛǎǘƻǊȅ ŀƴŘ ŦƛōǊŜ ŎƻƴǘŜƴǘΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ǎƪŜƭŜǘƻƴ 

ǎǘǊŜǎǎ ŀƴŘ ǾƻƛŘ Ǌŀǘƛƻ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ǘƻ ǊŜǇƭŀŎŜ ǘƘƻǎŜ ƛƴ ǘƘŜ ŘƛƭŀǘŀƴŎȅ ŀƴŘ ƘŀǊŘŜƴƛƴƎ 

ƭŀǿ ƻŦ [ƛ ŀƴŘ 5ŀŦŀƭƛŀǎ όнлллύ ƳƻŘŜƭΦ 
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όŀύ                                    όōύ 

          

όŎύ                                     όŘύ 

CƛƎ нΦнм /ƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ƳƻŘŜƭ ǎƛƳǳƭŀǘƛƻƴǎ ŀƴŘ ǳƴŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ 

ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘƛƴƎ ǊŜǎǳƭǘǎ ŦƻǊ όŀπōύ ▄ҐлΦтор ŀƴŘ όōπŎύ ▄ҐлΦуоо ό[ƛ ϧ 5ŀŦŀƭƛŀǎΣ 

нлллύ 

 

нΦрΦн ! CŀƛƭǳǊŜ /ǊƛǘŜǊƛƻƴ ŦƻǊ CƛōǊŜπwŜƛƴŦƻǊŎŜŘ {ŀƴŘ 

 

¢ƻ ŘŜǎŎǊƛōŜ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ Cw{Σ ŀ ǇǊƻǇŜǊ ŦŀƛƭǳǊŜ ŎǊƛǘŜǊƛƻƴ ƛǎ ƴŜŜŘŜŘΦ Lƴ 

ǘƘƛǎ ǎǘǳŘȅΣ ǘƘŜ ŦŀƛƭǳǊŜ ŎǊƛǘŜǊƛƻƴ ŘŜǾŜƭƻǇŜŘ ōȅ Dŀƻ ŀƴŘ ½Ƙŀƻ όнлмоύ ǿƛƭƭ ōŜ ŜƳǇƭƻȅŜŘΦ 

ή ὓ ὴ „ Ὢ       όнΦмоύ 

ǿƛǘƘ 

Ὢ ὧὴ ρ ÅØÐ ‖       όнΦмпύ 

ǿƘŜǊŜ ὧ ŀƴŘ ‖ ŀǊŜ ǘǿƻ ƳŀǘŜǊƛŀƭ Ŏƻƴǎǘŀƴǘǎ ŦƻǊ ƳƻŘŜƭƭƛƴƎ ǘƘŜ ŦŀƛƭǳǊŜ ƻŦ Cw{Σ ὴ ƛǎ 

ǘƘŜ ŀǘƳƻǎǇƘŜǊƛŎ ǇǊŜǎǎǳǊŜΣ ǿƛǘƘ ὴ ρπρ Ë0ÁΣ „ ƛǎ ǘǊƛŀȄƛŀƭ ǘŜƴǎƛƭŜ ǎǘǊŜƴƎǘƘ ƻŦ Ƙƻǎǘ 

ǎŀƴŘΦ !ǎ ǎƘƻǿƴ ƛƴ CƛƎΦ нΦннΣ ǘƘŜ ǘǿƻ ƳŀǘŜǊƛŀƭǎ Ŏƻƴǎǘŀƴǘ Ǉƭŀȅ ŘƛŦŦŜǊŜƴǘ ǊƻƭŜ ƛƴ ŘŜǎŎǊƛōƛƴƎ 

ǘƘŜ ŦŀƛƭǳǊŜ ŎǳǊǾŜΣ ǿƘŜǊŜ ὧ ŎƘŀǊŀŎǘŜǊƛǎŜǎ ǘƘŜ ƳŀȄƛƳǳƳ ƻǊ ƭƛƳƛǘŜŘ ŦƛōǊŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘΣ 

ŀƴŘ ‖ ŎƻƴǘǊƻƭǎ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ŎǊƛǘƛŎŀƭ ƳŜŀƴ ǎǘǊŜǎǎΣ ŀǘ ǿƘƛŎƘ ǘƘŜǊŜ ƛǎ ŀ ǎǳŘŘŜƴ 

ŎƘŀƴƎŜ ƛƴ ǘƘŜ ŎǳǊǾŀǘǳǊŜ ƻŦ ǘƘŜ ŦŀƛƭǳǊŜ ŎǳǊǾŜ ό½ƻǊƴōŜǊƎΣ нллпύΦ .ƻǘƘ ƳŀǘŜǊƛŀƭ Ŏƻƴǎǘŀƴǘǎ 
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ŘŜǇŜƴŘ ƻƴ ǘƘŜ ŦƛōǊŜ ǇǊƻǇŜǊǘƛŜǎ ǎǳŎƘ ŀǎ ŦƛōǊŜ ŎƻƴǘŜƴǘ ŀƴŘ ŦƛōǊŜ ƭŜƴƎǘƘΦ CƛƎΦ нΦно ǎƘƻǿǎ 

ǘƘŜ ǇǊŜŘƛŎǘƛƻƴ ƻŦ ǘƘŜ ŦŀƛƭǳǊŜ ŎǊƛǘŜǊƛƻƴ ŦƻǊ ǘǿƻ Cw{ όIŜƛƴŜŎƪ ϧ /ƻƴǎƻƭƛΣ нллпύ 

 

  

CƛƎΦ нΦнн ¢ƘŜ ŜŦŦŜŎǘ ƻŦ ǇŀǊŀƳŜǘŜǊ ╬ ŀƴŘ ⱥ ƻƴ ǘƘŜ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ƭƛƴŜ όDŀƻ ϧ ½ƘŀƻΣ 

нлмоύ 

 

 



/ƘŀǇǘŜǊ нΥ [ƛǘŜǊŀǘǳǊŜ wŜǾƛŜǿ 

34 

 

 

CƛƎΦ нΦно /ƻƳǇŀǊƛƴƎ ǊŜǎǳƭǘǎ ōŜǘǿŜŜƴ ǘƘŜ ǇǊŜŘƛŎǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ŦŀƛƭǳǊŜ 

ŎǊƛǘŜǊƛƻƴ ŀƴŘ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ƻƴ ǘǿƻ Ǝƭŀǎǎ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘǎ όŀύ aǳǎƪŜƎƻƴ 

5ǳƴŜ ǎŀƴŘ ŀƴŘ όōύ aƻǊǘŀǊ ǎŀƴŘ όCƛƎǳǊŜ ŦǊƻƳ Dŀƻ ϧ ½ƘŀƻΣ нлмоύ 

 

! ƴŜǿ ƳŜǘƘƻŘ ŦƻǊ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭƭƛƴƎ ƻŦ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘ όCw{ύ ƛǎ ǇǊƻǇƻǎŜŘ ƛƴ 

ǘƘƛǎ ǎǘǳŘȅΦ Lǘ ŀǎǎǳƳŜǎ ǘƘŀǘ ǘƘŜ ǎǘǊŀƛƴ ƻŦ Cw{ ƛǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ŘŜŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ 

ǎŀƴŘ ǎƪŜƭŜǘƻƴ ƻƴƭȅΣ ǿƘƛƭŜ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ǎƪŜƭŜǘƻƴ ǎǘǊŜǎǎ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ǎƪŜƭŜǘƻƴ ǾƻƛŘ ǊŀǘƛƻΣ 

ǿƘƛŎƘ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ƛƴ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ ŘƛƭŀǘŀƴŎȅΣ ǇƭŀǎǘƛŎ ƘŀǊŘŜƴƛƴƎ ŀƴŘ ŜƭŀǎǘƛŎ ǎǘƛŦŦƴŜǎǎ 

ƻŦ Cw{Σ ŀǊŜ ŀŦŦŜŎǘŜŘ ōȅ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴΦ ¢ƘŜ ŜŦŦŜŎǘƛǾŜ ǎƪŜƭŜǘƻƴ ǎǘǊŜǎǎ ƛǎ ŘŜǇŜƴŘŜƴǘ ƻƴ 

ǘƘŜ ǎƘŜŀǊ ǎǘǊŀƛƴ ƭŜǾŜƭΣ ŀƴŘ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ǎƪŜƭŜǘƻƴ ǾƻƛŘ Ǌŀǘƛƻ ƛǎ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ŦƛōǊŜ 
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ŎƻƴǘŜƴǘ ŀƴŘ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘΦ ! ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ƻŦ Cw{ ƳƻŘŜƭ ƛƴ ǘƘŜ ǘǊƛŀȄƛŀƭ 

ǎǘǊŜǎǎ ǎǇŀŎŜ ƛǎ ǇǊƻǇƻǎŜŘ ǳǎƛƴƎ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ŜŦŦŜŎǘƛǾŜ ǎƪŜƭŜǘƻƴ ǎǘǊŜǎǎ ŀƴŘ ǾƻƛŘ ǊŀǘƛƻΦ 

CƻǳǊ ǇŀǊŀƳŜǘŜǊǎ ǿƛƭƭ ōŜ ƛƴǘǊƻŘǳŎŜŘ ǘƻ ŎƘŀǊŀŎǘŜǊƛǎŜ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴ ƻƴ ǘƘŜ 

ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ ǎŀƴŘΣ ŀƭƭ ƻŦ ǿƘƛŎƘ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ǘǊƛŀȄƛŀƭ 

ǘŜǎǘ Řŀǘŀ ƻƴ Cw{Σ ǿƛǘƘƻǳǘ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ŦƛōǊŜǎΦ 

¢ƘŜ ƳƻŘŜƭ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ ŜȄǘŜƴŘŜŘ ǘƻ ǘƘŜ ƳǳƭǘƛπŀȄƛŀƭ ǎǘǊŜǎǎ ǎǇŀŎŜ ŀƴŘ ǘƘŜƴ ǳǎŜŘ ƛƴ ŦƛƴƛǘŜ 

ŜƭŜƳŜƴǘ ŀƴŀƭȅǎƛǎ ƻŦ ǇǊŀŎǘƛŎŀƭ ƎŜƻǘŜŎƘƴƛŎŀƭ ǇǊƻōƭŜƳǎ όDŀƻ ϧ 5ƛŀƳōǊŀΣ нлнлύΦ 

 

2.6 Summary and Research Objective 

 

¢Ƙƛǎ ŎƘŀǇǘŜǊ Ƙŀǎ ƎƛǾŜƴ ŀ ǊŜǾƛŜǿ ƻŦ ǇǊŜǾƛƻǳǎ ǊŜǎŜŀǊŎƘ ƻƴ Cw{Σ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŦƛōǊŜǎ ǳǎŜŘ 

ƛƴ Cw{Σ ǘƘŜ ōŀǎƛŎ ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ Cw{ ŀƴŘ ǘƘŜ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭƭƛƴƎΦ 

 

5ƛŦŦŜǊŜƴǘ ŦƛōǊŜǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ Cw{Σ ǎǳŎƘ ŀǎ ƳŀƴπƳŀŘŜ ŦƛōǊŜǎ ŀƴŘ ƴŀǘǳǊŀƭ ŦƛōǊŜǎΦ 

¢ƘŜ ƳŀƴπƳŀŘŜ ŦƛōǊŜǎ ŀǊŜ ŘǳǊŀōƭŜ ŀƴŘ ƘŀǾŜ ƘƛƎƘŜǊ ǘŜƴǎƛƭŜ ǎǘǊŜƴƎǘƘΦ ¢ƘŜȅ Ŏŀƴ ǘƘǳǎ ōŜ 

ǳǎŜŘ ƛƴ ǎƻƳŜ ǘƻǳƎƘ ŜƴǾƛǊƻƴƳŜƴǘΦ {ƛƴŎŜ ǘƘŜǎŜ ŦƛōǊŜǎ Řƻ ƴƻǘ ŘŜƎǊŀŘŜ ŀƴŘ ƘŀǊƳ ǘƘŜ 

ŜƴǾƛǊƻƴƳŜƴǘ ǿƘŜƴ ǘƘŜ ǎƻƛƭ ŘƻŜǎ ƴƻǘ ŦŀƛƭΣ ōǳǘ ǘƘŜǎŜ ŦƛōǊŜǎ ŀǊŜ ǇƭŀǎǘƛŎΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ 

ǇǊƻōƭŜƳ ƛƴ ǘƘŜ ƭƻƴƎπǘŜǊƳΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǿƘŜƴ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ƻǊ ǎƭƻǇŜ ŦŀƛƭǎΣ ǘƘŜ ŦƛōǊŜǎ 

Ŏŀƴƴƻǘ ōŜ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ǎƻƛƭΦ bŀǘǳǊŀƭ ŦƛōǊŜǎ ŀǊŜ ƳƻǊŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ŦǊƛŜƴŘƭȅ ōǳǘ 

ƴƻǘ ŘǳǊŀōƭŜΦ Lƴ Ƴƻǎǘ ŎŀǎŜǎΣ ǘƘŜȅ ŀǊŜ Ƨǳǎǘ ǳǎŜŘ ŦƻǊ ǎƘƻǊǘπǘŜǊƳ ǎǘŀōƛƭƛȊŀǘƛƻƴΦ aŜǘƘƻŘǎ ŦƻǊ 

ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ŘǳǊŀōƛƭƛǘȅ ƻŦ ƴŀǘǳǊŀƭ ŦƛōǊŜǎ ŀǊŜ ōŜƛƴƎ ŜȄǇƭƻǊŜŘΦ 

 

¢ƘŜ ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ Cw{ ƛǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ŦƛōǊŜ ǇǊƻǇŜǊǘƛŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ 

ŦƛōǊŜ ŎƻƴǘŜƴǘΣ ŦƛōǊŜ ŀǎǇŜŎǘ Ǌŀǘƛƻ ŀƴŘ ŦƛōǊŜ ƭŜƴƎǘƘΦ ¢ƘŜ ǎƻƛƭ ǎǘǊŜƴƎǘƘ ƛǎ ƘƛƎƘŜǊ ŀǎ ǘƘŜ ŦƛōǊŜ 

ŎƻƴǘŜƴǘ ƛƴŎǊŜŀǎŜǎΦ .ǳǘ ǿƘŜƴ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƛǎ ǘƻƻ ƘƛƎƘΣ ǘƘŜ ŦƛōǊŜǎ Ŏŀƴ ƘŀǾŜ ŀ 

ƴŜƎŀǘƛǾŜ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ǎƻƛƭ ǎǘƛŦŦƴŜǎǎ ŀƴŘ ǎǘǊŜƴƎǘƘΦ ¢ƘŜ ŦƛōǊŜǎ ǎƘƻǳƭŘ ōŜ ƭƻƴƎ ŜƴƻǳƎƘ ǘƻ 

ǇǊŜǾŜƴǘ Ǉǳƭƭƻǳǘ ŦŀƛƭǳǊŜ ƛƴ ǎƘŜŀǊΦ όŜΦƎΦΣ aƛŎƘŀƭƻǿǎƪƛΣ нллуΤ ½ƻǊƴōŜǊƎΣ нллнΤ DǊŜƎƻǊȅΣ 

нллсύΦ ¢ƘŜ ǇǊƻǇŜǊǘƛŜǎ ƻŦ Ƙƻǎǘ ǎŀƴŘ Ŏŀƴ ŀƭǎƻ ŀŦŦŜŎǘ ǘƘŜ ǊŜǎǇƻƴǎŜ ƻŦ Cw{Σ ǎǳŎƘ ŀǎ ǘƘŜ 

ŘŜƴǎƛǘȅΣ ǇŀǊǘƛŎƭŜ ǎƛȊŜ ŀƴŘ ǿŀǘŜǊ ŎƻƴǘŜƴǘΦ  



/ƘŀǇǘŜǊ нΥ [ƛǘŜǊŀǘǳǊŜ wŜǾƛŜǿ 
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aŀƴȅ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭǎ ŦƻǊ ŦƛōǊŜ ǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭ όCw{ύ ƘŀǾŜ ōŜŜƴ ǇǊƻǇƻǎŜŘ ƛƴ 

ƭƛǘŜǊŀǘǳǊŜΦ ¢ƘƻǳƎƘ ǎƻƳŜ ƻŦ ǘƘŜǎŜ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭǎ Ŏŀƴ ƎƛǾŜ ǊŜŀǎƻƴŀōƭŜ ǇǊŜŘƛŎǘƛƻƴ 

ƻŦ ǘƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ Cw{Σ ōǳǘ ǘƘŜȅ ŀƭƭ ƘŀǾŜ ǎƻƳŜ ƭƛƳƛǘŀǘƛƻƴǎ ǿƘƛŎƘ ƳŀƪŜ ǘƘŜƳ ƘŀǊŘ ǘƻ 

ǳǎŜ ƛƴ ǇǊŀŎǘƛŎŀƭ ƎŜƻǘŜŎƘƴƛŎŀƭ ǇǊƻōƭŜƳǎΦ ¢ƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘƛǎ ǎǘǳŘȅ ƛǎ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ 

ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘ ǘƘǊƻǳƎƘ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘǎ όCw{ύΣ ŀƴŘ 

ŘŜǾŜƭƻǇ ŀ ƴŜǿ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ ŦƻǊ Cw{ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ ŦƛƴƛǘŜ ŜƭŜƳŜƴǘ ŀƴŀƭȅǎƛǎ 

ƻŦ ƎŜƻǘŜŎƘƴƛŎŀƭ ǇǊƻōƭŜƳǎΦ ¢ƘŜ ƻōƧŜŎǘƛǾŜǎ ƻŦ ǘƘƛǎ ǊŜǎŜŀǊŎƘ ƛƴŎƭǳŘŜΥ 

1) 9ȄǇŜǊƛƳŜƴǘŀƭ ǘŜǎǘǎΥ 

π ¢ƻ ƛƴǾŜǎǘƛƎŀǘŜ ǇǳǊŜ ǎŀƴŘ ŀƴŘ ǘƘŜ Cw{ ƛƴ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎΦ 

π ¢ƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘǎ ƻƴ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ 

ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ Cw{Φ 

2) /ƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭƭƛƴƎΥ 

- ¢ƻ ŘŜǾŜƭƻǇ ŀ ƴŜǿ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ ǘƘŀǘ Ŏŀƴ ǇǊŜŘƛŎǘ ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ 

ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘ ƛƴ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴΦ 

- ¢ƻ ǾŀƭƛŘŀǘŜ ǘƘŜ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ ǳǎƛƴƎ ǘƘŜ ǘŜǎǘ Řŀǘŀ ŦǊƻƳ ǘƘƛǎ ǊŜǎŜŀǊŎƘ ŀƴŘ ǘƘŜ 

ƭƛǘŜǊŀǘǳǊŜΦ 

¢Ƙƛǎ ŘƛǎǎŜǊǘŀǘƛƻƴ ƛƴŎƭǳŘŜǎ т ŎƘŀǇǘŜǊǎ ŀƴŘ ƛǎ ƻǊƎŀƴƛǎŜŘ ŀǎ ōŜƭƻǿΥ 

/ƘŀǇǘŜǊ м ƎƛǾŜǎ ŀ ōǊƛŜŦ ƛƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ǘƘŜ Cw{Φ  

/ƘŀǇǘŜǊ н ƎƛǾŜǎ ŀ ǊŜǾƛŜǿ ƻŦ ŜȄƛǎǘƛƴƎ ǎǘǳŘƛŜǎ ƻƴ Cw{Σ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘǎ ŀƴŘ 

ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭƭƛƴƎΦ  

/ƘŀǇǘŜǊ о ǇǊŜǎŜƴǘǎ ǘƘŜ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǘƘŜ ǎŀƳǇƭŜ 

ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘǎ ŜƳǇƭƻȅŜŘ ƛƴ ǘƘƛǎ ǇǊƻƧŜŎǘΦ 

/ƘŀǇǘŜǊ п ǇǊŜǎŜƴǘǎ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎΦ 

/ƘŀǇǘŜǊ р ƛƴǘǊƻŘǳŎŜǎ ǘƘŜ ƴŜǿ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ ŦƻǊ Cw{Σ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƳƻŘŜƭ 

ŦǊŀƳŜǿƻǊƪΣ ƳƻŘŜƭ ŦƻǊƳǳƭŀǘƛƻƴǎ ŀƴŘ ǾŀƭƛŘŀǘƛƻƴΦ  

/ƘŀǇǘŜǊ с ŜȄǇƭƻǊŜǎ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǘƘŜ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘǎ ƻƴ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ 

ōŜƘŀǾƛƻǳǊ ƻŦ Cw{ ǳǎƛƴƎ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎΦ ¢ƘŜ ƴŜǿ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ 

ƛǎ ǳǎŜŘ ǘƻ ǇǊŜŘƛŎǘ ŀƴŘ ŀƴŀƭȅǎŜ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ Cw{Φ  

/ƘŀǇǘŜǊ т ƛǎ ǘƘŜ ŎƻƴŎƭǳǎƛƻƴ ƻŦ ǘƘŜ ǘƘŜǎƛǎΦ ¢ƘŜ ƭƛƳƛǘŀǘƛƻƴ ƻŦ ǘƘŜ ƴŜǿ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ 

ŀƴŘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ŦƻǊ ŦǳǊǘƘŜǊ ǊŜǎŜŀǊŎƘ ƛǎ ŘƛǎŎǳǎǎŜŘΦ  
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/I!t¢9w оΥ 9ȄǇŜǊƛƳŜƴǘΥ !ǇǇŀǊŀǘǳǎΣ 

aŀǘŜǊƛŀƭǎ ŀƴŘ {ŀƳǇƭŜ tǊŜǇŀǊŀǘƛƻƴ 
 

¢ƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ ǘŜǎǘƛƴƎ ǇǊƻƎǊŀƳ ŀƛƳǎ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ Cw{Φ 

! ǎŜǊƛŜǎ ƻŦ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ƘŀǾŜ ōŜŜƴ ŎƻƴŘǳŎǘŜŘ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ 

ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΣ ǾƻƛŘ Ǌŀǘƛƻ ŀƴŘ ŦƛōǊŜ ŎƻƴǘŜƴǘΦ ¢ƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ ǇǊƻƎǊŀƳƳŜ ǿƛƭƭ ōŜ 

ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŜǉǳƛǇƳŜƴǘΣ ǎŀƴŘ ŀƴŘ ŦƛōǊŜǎ ǳǎŜŘ ƛƴ ǘƘŜ ǘŜǎǘǎΣ 

ŀƴŘ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘǎΦ  

 

3.1 Triaxial test apparatus 

 

 3.1.1 General Introduction to Triaxial Test 

 

There are three types of triaxial tests: consolidated drained test (CD), consolidated 

undrained test (CU) and unconsolidated undrained test (UU). Baldi et al. (1988) have 

discussed the major advantages of these tests: 

- The stress and strain in the samples is approximately uniform before failure. 

- Since the pore pressure and volumetric changes are possible to be measured 

directly, soil response under different drainage conditions can be investigated. 

 

3.2.2 Introduction to Testing Instruments 

 

The triaxial test apparatus used in this study is shown in Fig. 3.1 and Fig. 3.2. The 

equipment mainly consists of a TriSCAN-50 triaxial loading frame (VJ Tech) and two 

automatic pressure controllers, one is to apply confining preesure, the other one is for 

measuring the volume change or controlling the back pressure (Fig. 3.3). 
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Fig 3.1 The loading frame of VJ Tech (https://www.vjtech.co.uk/) 

 

https://www.vjtech.co.uk/
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CƛƎΦ оΦн ¢ƘŜ ǎŎƘŜƳŀǘƛŎ ŘǊŀǿƛƴƎ ƻŦ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ ƛƴǎǘǊǳƳŜƴǘ 

 

¢ƘŜ ǘǊƛŀȄƛŀƭ ŎŜƭƭ ƛǎ ǎǳƛǘŀōƭŜ ŦƻǊ ŀ ǊŀƴƎŜ ƻŦ ǎǇŜŎƛƳŜƴ ǎƛȊŜǎΣ ǿƘƛŎƘ ǘƘŜ ƳŀȄƛƳǳƳ ǎƛȊŜ ƛǎ 

рлƳƳΣ ŀƴŘ ŀǊŜ ŎŀǇŀōƭŜ ƻŦ ǿƛǘƘǎǘŀƴŘƛƴƎ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ǳǇ ǘƻ онлл ƪtŀΦ IƻǿŜǾŜǊΣ 

ǘƘŜ ǇǊŜǎǎǳǊŜ ǾŀƭǳŜ ƛǎ ƭƛƳƛǘŜŘ ōȅ ǘƘŜ ǎƻŦǘǿŀǊŜ ό/[L{t ǎǘǳŘƛƻύΣ ǿƘƛŎƘ ƛǎ ƭŜǎǎ ǘƘŀƴ ул҈ ƻŦ 

ƳŀȄƛƳǳƳ ǇǊŜǎǎǳǊŜΣ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ŜǉǳƛǇƳŜƴǘ ŘŀƳŀƎŜΦ ¢ƘŜ ōŀǎŜ ƻŦ ǘƘŜ ǘǊƛŀȄƛŀƭ ŎŜƭƭ 

ǇǊƻǾƛŘŜǎ р ŜȄƛǘ ƘƻƭŜǎΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ ŎƻƴǘǊƻƭƭƛƴƎ ǘƘŜ ŎŜƭƭ ǇǊŜǎǎǳǊŜΣ ōŀŎƪ ǇǊŜǎǎǳǊŜ 

ŀƴŘ ὅὕ ǎŀǘǳǊŀǘƛƻƴΦ  
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CƛƎǳǊŜΦ оΦо ¢ƘŜ ŜǉǳƛǇƳŜƴǘ ǳǎŜŘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ 

 

  [ƻŀŘƛƴƎ CǊŀƳŜ 

 

¢ƘŜ ¢Ǌƛ{/!bπрл ƭƻŀŘƛƴƎ ŦǊŀƳŜ Ŏŀƴ ǇǊƻǾƛŘŜ Ŧǳƭƭȅ ŀǳǘƻƳŀǘƛŎ ǘǊƛŀȄƛŀƭ ǘŜǎǘƛƴƎ ŀƴŘ 

ǿƛǘƘǎǘŀƴŘ ǘƘŜ ƳŀȄƛƳǳƳ ƭƻŀŘ ǳǇ ǘƻ рл ƪbΦ {ƻƳŜ ƻŦ ǘƘŜ ǘŜǎǘƛƴƎ ƻǇǘƛƻƴǎ ǎǳŎƘ ŀǎ ƭƻŀŘƛƴƎ 

ǊŀǘŜ Ŏŀƴ ōŜ ŎƻƴǘǊƻƭƭŜŘ ǘƘǊƻǳƎƘ Ψ/[L{tΩ ǎƻŦǘǿŀǊŜ ƻǊ ŀ ǘƻǳŎƘǎŎǊŜŜƴ ƻƴ ǘƘŜ ƭƻŀŘƛƴƎ ŦǊŀƳŜΦ 

CƻǊ ŀ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘΣ ōƻǘƘ ǘƘŜ ƭƻŀŘƛƴƎ Ǉƛǎǘƻƴ ŀƴŘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴ 

ŀǊŜ ŦƛȄŜŘΣ ƳŜŀƴǿƘƛƭŜ ǘƘŜ ƭƻŀŘƛƴƎ ƳƻǾŜƳŜƴǘ ƛǎ ŀǇǇƭƛŜŘ ŦǊƻƳ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ 

ǎǇŜŎƛƳŜƴΦ .ŜǎƛŘŜǎΣ ŦƻǳǊ Ƴŀƛƴ ǇŀǊŀƳŜǘŜǊǎ όŀȄƛŀƭ ŦƻǊŎŜΣ ǇƻǊŜ ǿŀǘŜǊ ǇǊŜǎǎǳǊŜΣ ŀȄƛŀƭ 

ŘƛǎǇƭŀŎŜƳŜƴǘ ŀƴŘ ǾƻƭǳƳŜ ŎƘŀƴƎŜύ ŀǊŜ ƳƻƴƛǘƻǊŜŘ ŘǳǊƛƴƎ ǘƘŜ ǘŜǎǘǎ ŀƴŘ ǊŜŎƻǊŘŜŘ ōȅ ǘƘŜ 

ƳŀŎƘƛƴŜϥǎ ŎƻƴǘǊƻƭ ǇŀƴŜƭΦ 
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¢ǊŀƴǎŘǳŎŜǊ 

 

¢ƘŜ ǘǊŀƴǎŘǳŎŜǊǎ ŦƻǊ ǘƘƛǎ ŀǇǇŀǊŀǘǳǎ ƛƴŎƭǳŘŜ όǎƘƻǿƴ ŀǎ CƛƎ оΦпύΥ  

 

- [{/¢ 5ȅƴŀƳƛŎ 5ƛǎǇƭŀŎŜƳŜƴǘ ¢ǊŀƴǎŘǳŎŜǊǎ ό5¢ύ όCƛƎ оΦпŀύ ǿŜǊŜ ǇƭŀŎŜŘ ƻǳǘǎƛŘŜ ǘƘŜ 

ƭƻŀŘƛƴƎ ŎŜƭƭ ǘƻ ǊŜŎƻǊŘ ǘƘŜ ǾŜǊǘƛŎŀƭ ŘƛǎǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴΦ ό¦ƴƛǘΥ ƳƳύ 

- 5ȅƴŀƳƛŎ LƴǘŜǊƴŀƭ {ǳōƳŜǊǎƛōƭŜ [ƻŀŘ /Ŝƭƭ ό[/ύ όCƛƎ оΦпōύΣ ŦƻǊ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǾŀƭǳŜ ƻŦ 

ǾŜǊǘƛŎŀƭ ŦƻǊŎŜΦ ό¦ƴƛǘΥ bύ 

- ¢ǿƻ !ǳǘƻƳŀǘƛŎ tǊŜǎǎǳǊŜ /ƻƴǘǊƻƭƭŜǊǎ ό!t/ύ όIȅŘǊŀǳƭƛŎύ π оллл ǎŜǊƛŜǎ όCƛƎ оΦпŎύΣ ƻƴŜ 

ƛǎ ŦƻǊ ŀǇǇƭȅƛƴƎ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ ǘƘŜ ǾŀƭǳŜ ƻŦ ŎŜƭƭ ǇǊŜǎǎǳǊŜΣ ŀƴŘ ǘƘŜ ƻǘƘŜǊ ƻƴŜ ƛǎ ŦƻǊ 

ŀǇǇƭȅƛƴƎ ǘƘŜ ōŀŎƪ ǇǊŜǎǎǳǊŜ ŀƴŘ ǎŀƳǇƭŜ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ŘǳǊƛƴƎ ǘƘŜ ǘŜǎǘΦ ¢ƘŜ ōŀŎƪ 

ǇǊŜǎǎǳǊŜ ŎƻƴǘǊƻƭƭŜǊ ƛǎ Ƴŀƛƴƭȅ ŀŎŎƻƳǇŀƴƛŜŘ ōȅ ŀƴ ŀǳǘƻƳŀǘƛŎ ǎƻƭŜƴƻƛŘ ǾŀƭǾŜΣ ŀƛƳƛƴƎ 

ǘƻ ƻǇŜǊŀǘŜ ǘƘŜ ōŀŎƪ ǇǊŜǎǎǳǊŜ ǾŀƭǾŜ ǎǿƛǘŎƘ ŀǳǘƻƳŀǘƛŎŀƭƭȅΦ ό¦ƴƛǘΥ ƪtŀ ŦƻǊ ǇǊŜǎǎǳǊŜΤ ŎŎ 

ŦƻǊ ǾƻƭǳƳŜύΦ ¢Ƙƛǎ ǇǊŜǎǎǳǊŜ ŎƻƴǘǊƻƭƭŜǊ Ŏŀƴ ǿƛǘƘǎǘŀƴŘ ǇǊŜǎǎǳǊŜ ǳǇ ǘƻ оллл ƪtŀΦ 

- tǊŜǎǎǳǊŜ ¢ǊŀƴǎŘǳŎŜǊǎ ŦƻǊ 5ȅƴŀƳƛŎ {ȅǎǘŜƳǎ όt¢ύ όCƛƎΦ оΦпŘύΣ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǇƻǊŜ 

ǿŀǘŜǊ ǇǊŜǎǎǳǊŜ όt²tύ ƛƴǎƛŘŜ ǘƘŜ ǎǇŜŎƛƳŜƴΦ 
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(a) όōύ 

    

(b) όŘύ 

CƛƎΦ оΦп ¢ƘŜ Ƴŀƛƴ ǘǊŀƴǎŘǳŎŜǊǎ ǳǎŜŘ ƛƴ ǘƘŜ ǎǘǳŘȅ 

¢ƘŜ ǘǊŀƴǎŘǳŎŜǊǎ ǳǎŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ŀǊŜ ǎƘƻǿƴ ƛƴ CƛƎΦ оΦп ŀƴŘ ǘƘŜƛǊ ǘŜŎƘƴƛŎŀƭ ŘŜǘŀƛƭǎ ŀǊŜ 

ƎƛǾŜƴ ƛƴ ¢ŀōƭŜ оΦмΦ aŜŀƴǿƘƛƭŜΣ ŎŀƭƛōǊŀǘƛƻƴ ŦƻǊ ŀƭƭ ǘǊŀƴǎŘǳŎŜǊǎ Ƙŀǎ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ 

ǿŜŜƪƭȅ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ǇǊƻǾƛŘŜŘ ōȅ ±W ¢ŜŎƘ [ƛƳƛǘŜŘΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ōŀŎƪ 

ǇǊŜǎǎǳǊŜ ŎƻƴǘǊƻƭƭŜǊ ƛǎ ŎŀƭƛōǊŀǘŜŘ ōŜŦƻǊŜ ŎŀƭƛōǊŀǘƛƴƎ t²t ǘǊŀƴǎŘǳŎŜǊΦ {ƛƴŎŜ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ 

Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ ŀ ǊŜŦŜǊŜƴŎŜ ŦƻǊ ǘƘŜ t²t ǘǊŀƴǎŘǳŎŜ ƻƴŎŜ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ ƛǎ ŎŀƭƛōǊŀǘŜŘ ōȅ 

ǘƘŜ ƎŀǳƎŜ όCƛƎΦ оΦрύΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƎǳƛŘŀƴŎŜΣ ǘƘŜ ōŀŎƪ ǇǊŜǎǎǳǊŜ ŎƻƴǘǊƻƭƭŜǊϥǎ ǾŀƭǳŜ ƛǎ 

ǊŜǉǳƛǊŜŘ ǘƻ ōŜ л ƪtŀ ǿƘŜƴ ŘƛǎŎƻƴƴŜŎǘƛƴƎ ǘƘŜ ǇƛǇŜΣ ƻǊ ƛǘ ǿƛƭƭ ōŜ ǊŜŎŀƭƛōǊŀǘŜŘ ǳǎƛƴƎ ŀ 

ƳŜŎƘŀƴƛŎŀƭ ǊŜŦŜǊŜƴŎŜ ŘŜǾƛŎŜ ǎǳŎƘ ŀǎ ŀ ǇǊŜǎǎǳǊŜ ƎŀǳƎŜ όCƛƎΦ оΦрύΦ Lƴ ƎŜƴŜǊŀƭΣ ǘƘŜ ǾŀƭǳŜ 

ƻŦ t²t ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ƪŜŜǇ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŀǘ ƻŦ ōŀŎƪǇǊŜǎǎǳǊŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŘǊŀƛƴŜŘ 
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ǘǊƛŀȄƛŀƭ ǘŜǎǘΦ IƻǿŜǾŜǊΣ ŘǳŜ ǘƻ ǘƘŜ t²t ǘǊŀƴǎŘǳŎŜǊϥǎ ǎŜƴǎƛǘƛǾƛǘȅΣ ŀ ǎƭƛƎƘǘ ŘŜǾƛŀǘƛƻƴ 

ōŜǘǿŜŜƴ ǘƘŜƳ ǿƛǘƘƛƴ ҕн ƪtŀ ƛǎ ƻōǎŜǊǾŜŘΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘŜ ǊŜǎǳƭǘ ƻŦ t²t ƛǎ ǎƭƛƎƘǘƭȅ 

ŀŦŦŜŎǘŜŘΦ 

 

CƛƎΦ оΦр ¢ƘŜ ǇǊŜǎǎǳǊŜ ƎŀǳƎŜ ƛǎ ǳǎŜŘ ǘƻ ǊŜŎŀƭƛōǊŀǘŜ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊǎ 

 

¢ŀōƭŜ оΦм ¢ƘŜ ǘŜŎƘƴƛŎŀƭ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǘǊŀƴǎŘǳŎŜǊǎ 

5ŜǾƛŎŜ aŀƴǳŦŀŎǘǳǊŜǊ aƻŘŜƭ aŀȄ /ŀǇŀŎƛǘȅ tǊŜŎƛǎƛƻƴ 

[ƻŀŘ /Ŝƭƭ ±W ¢ŜŎƘ ±Wлорн. мр ƪb ҕлΦм b 

5ƛǎǇƭŀŎŜƳŜƴǘ 

¢ǊŀƴǎŘǳŎŜǊ 

±W ¢ŜŎƘ ±Wлнтм нр ƳƳ ҕлΦлм ƳƳ 

tǊŜǎǎǳǊŜ 

¢ǊŀƴǎŘǳŎŜǊ 

±W ¢ŜŎƘ ±W¢лнрл мллл ƪtŀ ҕмΦл ƪtŀ 

!ǳǘƻƳŀǘƛŎ 

tǊŜǎǎǳǊŜ 

/ƻƴǘǊƻƭƭŜǊ 

±W ¢ŜŎƘ π нрлŎŎκ 

оллл ƪtŀ 

ҕлΦллмŎŎκ 

ҕмΦл ƪtŀ 
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¢ƘŜ ǎƻŦǘǿŀǊŜ ŀƴŘ Řŀǘŀ ŀŎǉǳƛǎƛǘƛƻƴ 

 

¢ƘŜ Ψ/ƭƛ{tΦ ǎǘǳŘƛƻΩ ǎƻŦǘǿŀǊŜ ƛǎ ǘƘŜ ŎƻƴǘǊƻƭ ŎŜƴǘǊŜ ƻŦ ŀƭƭ ǘƘŜ ŘŜǾƛŎŜǎΦ ¢ƘŜ ǘǊƛŀȄƛŀƭ ǘŜǎǘ 

ƳƻŘǳƭŜ ƛƴ ǘƘƛǎ ǎƻŦǘǿŀǊŜ Ƙŀǎ ǘƘǊŜŜ ǎǘŀƎŜǎΥ ǎŀǘǳǊŀǘƛƻƴΣ ŎƻƴǎƻƭƛŘŀǘƛƻƴ ŀƴŘ ǎƘŜŀǊƛƴƎΦ ¢ƘŜ 

ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ ǘƘŜ ǘŜǎǘƛƴƎ Ŏŀƴ ōŜ ǇŜǊǎƻƴŀƭƛǎŜŘΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛǘ ƛǎ ŦƭŜȄƛōƭŜ ǘƻ ǎŜǘ ǘƘŜ 

ǘƛƳŜ ƭƻƎ ŀƴŘ ǎǘƻǇ ŎƻƴŘƛǘƛƻƴ ƛƴ ŜŀŎƘ ǎǘŀƎŜΦ 5ǳǊƛƴƎ ǘƘŜ ǘŜǎǘǎΣ ǘƘŜ ǎǘŀǘǳǎ ŀƴŘ ŎƻƴŘƛǘƛƻƴ ƻŦ 

ǘƘŜ ǘŜǎǘǎ Ŏŀƴ ōŜ ƳƻƴƛǘƻǊŜŘ όCƛƎΦ оΦсύΦ CƻǊ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘΣ ƛǘ Ŏŀƴ ǇǊƻŘǳŎŜ ǾŀǊƛƻǳǎ ǊŜǎǳƭǘǎ 

ǎǳŎƘ ŀǎ ŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎΣ ǎǘǊŜǎǎ Ǌŀǘƛƻ ŀƴŘ ŀȄƛŀƭ ǎǘǊŀƛƴΦ 

 

 

CƛƎ оΦс ¢ƘŜ ǎƻŦǘǿŀǊŜ ƛǎ ƳƻƴƛǘƻǊƛƴƎ ǘƘŜ ǎǘŀǘǳǎ ŀƴŘ ŎƻƴŘƛǘƛƻƴ ƻŦ ǘƘŜ ǘŜǎǘ 
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оΦо aŜŎƘŀƴƛǎƳ ƻŦ {ŀǘǳǊŀǘƛƻƴΣ /ƻƴǎƻƭƛŘŀǘƛƻƴ ŀƴŘ {ƘŜŀǊƛƴƎ 

 

5ŜπŀƛǊŜŘ ǿŀǘŜǊ ƛǎ ǳǎŜŘΣ ŀƛƳƛƴƎ ǘƻ ƎŜƴŜǊŀǘŜ ŀ ǘŜǎǘƛƴƎ ŎƻƴŘƛǘƛƻƴ ǿƛǘƘ ŀǎ ŦŜǿ ŀƛǊ ōǳōōƭŜǎ 

ŀǎ ǇƻǎǎƛōƭŜΦ .ƻǘƘ ǘƘŜ ŎŜƭƭ ŀƴŘ ōŀŎƪ ǇǊŜǎǎǳǊŜ ŎƻƴǘǊƻƭƭŜǊǎ ǇǊƻǾƛŘŜ ǇǊŜǎǎǳǊŜǎ ŦƻǊ ǘƘŜ 

ǎŀƳǇƭŜ ǘƘǊƻǳƎƘ ŀ пπǿŀȅ ŀƛǊπǿŀǘŜǊ ŘƛǎǘǊƛōǳǘƛƻƴ ǇŀƴŜƭ όCƛƎΦ оΦтύΦ ¢Ƙƛǎ ŀƛǊπǿŀǘŜǊ 

ŘƛǎǘǊƛōǳǘƛƻƴ ǇŀƴŜƭ ƴƻǘ ƻƴƭȅ ŀŎŎŜǎǎŜǎ ǘƘŜ ǇǊŜǎǎǳǊŜǎ ǘƻ ǘƘŜ ŎŜƭƭ ōǳǘ ŀƭǎƻ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ 

ǘƘŜ ǿƻǊƪ ƻŦ ŘŜπŀƛǊƛƴƎ ƻǊ ŎŀƭƛōǊŀǘƛƴƎ ǘƘŜ ǇǊŜǎǎǳǊŜ ǘǊŀƴǎŘǳŎŜǊΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ ǘǊƛŀȄƛŀƭ 

ŎŜƭƭ ƛǎ ŦƛƭƭŜŘ ǿƛǘƘ ŘŜπŀƛǊŜŘ ǿŀǘŜǊ ǎǳǇǇƭƛŜŘ ōȅ ǘƘŜ ǿŀǘŜǊ ǘŀƴƪ ƘŀƴƎƛƴƎ ƻƴ ǘƘŜ ŎŜƛƭƛƴƎΦ ¢Ƙƛǎ 

ǿƛƭƭ ǇǊƻŘǳŎŜ ŀ ƴŀǘǳǊŀƭ ǇǊŜǎǎǳǊŜ ŦƻǊ ǘƘŜ ǿŀǘŜǊ ǘƻ ǘǊŀƴǎŦŜǊ ƛƴǘƻ ǘƘŜ ŎŜƭƭ ŘǳŜ ǘƻ ŀ ƘŜƛƎƘǘ 

ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ŎŜƭƭ ŀƴŘ ǿŀǘŜǊ ǘŀƴƪΦ !ǎ ǎƘƻǿƴ ƛƴ CƛƎΦ оΦуΣ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ όὅὕύ 

ƛǎ ǎǳǇǇƭƛŜŘ ǘƻ ǘƘŜ ǎŀƳǇƭŜ ŦƻǊ ǎŀǘǳǊŀǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ όōƭǳŜ ǇƛǇŜύ ǿƛǘƘ ǘƘŜ 

ōŀǎŜ ƻŦ ǘƘŜ ǘǊƛŀȄƛŀƭ ŎŜƭƭΦ IƻǿŜǾŜǊΣ ƛǘ ƛǎ ǊŜŀƭƛǎŜŘ ǘƘŀǘ ǘƘŜ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ǘŀƴƪ ƛǎ ƻƴƭȅ 

ǎǳǇǇƻǊǘƛƴƎ Ƴŀƴǳŀƭ ǊŜƎǳƭŀǘƛƻƴΦ aƻǊŜ ŘŜǘŀƛƭǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǘƘǊŜŜ ǎǘŀƎŜǎ ŀǊŜ ƛƴǘǊƻŘǳŎŜŘ 

ōŜƭƻǿΥ 

 

 

CƛƎΦ оΦт ¢ƘŜ ŀƛǊ ǿŀǘŜǊ ŘƛǎǘǊƛōǳǘƛƻƴ ǇŀƴŜƭ ǳǎŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅ 
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{ŀǘǳǊŀǘƛƻƴ 

 

Since the density of carbon dioxide is higher than air, air can be replaced by carbon 

dioxide when it is flushed at the bottom of the sample. Due to the high solubility of 

carbon dioxide in water, the soil can then be saturated by increasing the back pressure. 

Therefore, ὅὕ has been frequently used to saturated sand samples. (Diambra, 2010; 

Noyes, 1914) 

Saturation is done with the following steps. Firstly, the sample is flushed by de-aired 

water. During this process, the water is collected from the top of the sample. When 

there are no visible air bubbles in the collected water, the flushing stops (Fig. 3.9). This 

brings the sample to a higher degree of saturation. The sample is flushed by ὅὕ 

from the bottom of the sample. The back and cell pressure controller valves, and the 

PWP transducer are closed. The intension is to use ὅὕ to replace the air, which can 

be easily dissolved in higher confining pressure. This takes at least 30 minutes until 

regular bubbles could not be observed through the tube. Lǘ ƛƳǇƭƛŜǎ ǘƘŀǘ ǘƘŜ ŀƛǊ ƛƴǎƛŘŜ 

ǘƘŜ ǎŀƳǇƭŜ Ƙŀǎ ōŜŜƴ ǇǳǎƘŜŘ ƻǳǘ ŀƴŘ  ὅὕ  Ƙŀǎ ŦƛƭƭŜŘ ǘƘŜ ǾƻƛŘ ƛƴ ǘƘŜ ǎǇŜŎƛƳŜƴΦ 

aŜŀƴǿƘƛƭŜΣ ǘƘŜ ǾŀƭǾŜ ƻŦ ŎŜƭƭ ǇǊŜǎǎǳǊŜ ŎƻƴǘǊƻƭƭŜǊ ǿŀǎ ƻǇŜƴΣ ƛƳǇƻǎƛƴƎ ŀ ŎŜƭƭ ǇǊŜǎǎǳǊŜ 

ŀōƻǳǘ ол ƪtŀ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǎŀƳǇƭŜ ŦǊƻƳ ōŜƛƴƎ ŘŀƳŀƎŜŘ ōȅ ὅὕΦ .ŜǎƛŘŜǎΣ ƛŦ ǘƘŜ ǾŀƭǳŜ 

ƻŦ ŎŜƭƭ ǇǊŜǎǎǳǊŜ ǿŀǎ ƳŀƛƴǘŀƛƴŜŘ ŀǘ ŀ ŎƻƴǎǘŀƴǘΣ ǘƘŜ ōŀŎƪ ǇǊŜǎǎǳǊŜ ŎƻƴǘǊƻƭƭŜǊϥǎ ǾƻƭǳƳŜ 

ǎǘƛƭƭ ŘŜŎǊŜŀǎŜǎ ǊŀǇƛŘƭȅΣ ƛǘ ƛƳǇƭƛŜǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ǎƻƳŜ ǿŀǘŜǊ ƭŜŀƪŀƎŜ ŦǊƻƳ ǘƘŜ ǎŀƳǇƭŜΦ ¢ƘŜ 

ǘŜǎǘ ƘŀŘ ǘƻ ōŜ ǎǘƻǇǇŜŘΦ CƛƴŀƭƭȅΣ ǘƘŜ ŀƛǊ ƛƴǎƛŘŜ ǘƘŜ ǘǳōŜ ǿŀǎ ǊŜƳƻǾŜŘ ǘƘǊƻǳƎƘ ŀ ŘŜπŀƛǊƛƴƎ 

ōƭƻŎƪ ƻƴ ǘƘŜ t²t ǘǊŀƴǎŘǳŎŜǊΦ aŜŀƴǿƘƛƭŜΣ ǘƘŜ t²t ǘǊŀƴǎŘǳŎŜǊ ǿŀǎ ǘƘŜƴ ŦƭǳǎƘŜŘ ōȅ 

ŘŜπŀƛǊ ǿŀǘŜǊ ǘƻ ŜƴǎǳǊŜ ŀƛǊ ƛƴǎƛŘŜ ǘƘŜ ǘǊŀƴǎŘǳŎŜǊǎ ǿŀǎ Ŧǳƭƭȅ ǊŜƳƻǾŜŘΦ .ŜŦƻǊŜ ǎǘŀǊǘƛƴƎ 

ǘƘŜ ǘŜǎǘΣ ŀƭƭ ǘǊŀƴǎŘǳŎŜǊǎϥ ǾŀƭǾŜǎ όōŀŎƪΣ ŎŜƭƭ ǇǊŜǎǎǳǊŜ ŎƻƴǘǊƻƭƭŜǊ ŀƴŘ t²t ǘǊŀƴǎŘǳŎŜǊύ 

ǿŜǊŜ ƳŀƛƴǘŀƛƴŜŘ ƻǇŜƴΦ Lƴ ǘƘŜ ƳŜŀƴǘƛƳŜΣ ŜƴǎǳǊƛƴƎ ǘƘŜ ǾŀƭǳŜ ƻŦ t²t ŀƴŘ ōŀŎƪ ǇǊŜǎǎǳǊŜ 

ƛǎ ŀƭƳƻǎǘ ǘƘŜ ǎŀƳŜΣ ƛƴŘƛŎŀǘƛƴƎ ƴƻ ƳƻǊŜ ŀƛǊ ƛǎ ǊŜƳŀƛƴƛƴƎ ƛƴ ǘƘŜ t²t ǘǊŀƴǎŘǳŎŜǊΦ 
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CƛƎΦ оΦу /ŀǊōƻƴ ŘƛƻȄƛŘŜ ŀǊŜ ǘǊŀƴǎŦŜǊǊƛƴƎ ƛƴǘƻ ǘƘŜ ǎŀƳǇƭŜ 

 

CƛƎΦ оΦф wŜƎǳƭŀǊ ōǳōōƭŜǎ ƛƴǎƛŘŜ ǘƘŜ ǎŀƳǇƭŜ ŀǊŜ ǇǳǎƘŜŘ ƻǳǘ 
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5ǳǊƛƴƎ ǘƘƛǎ ǎǘŀƎŜΣ ǘƘŜ ǇƻǊŜ ǇǊŜǎǎǳǊŜ ŎƻŜŦŦƛŎƛŜƴǘ . ό.πǾŀƭǳŜύ ŘŜǘŜǊƳƛƴŜǎ ǘƘŜ ŘŜƎǊŜŜ ƻŦ 

ǎŀǘǳǊŀǘƛƻƴΦ ¢Ƙƛǎ ǎǘŜǇ ƛǎ ŘŜƴƻǘŜŘ ŀǎ ǘƘŜ .πŎƘŜŎƪ ǎǘŜǇ ƛƴ ǘƘŜ ǎƻŦǘǿŀǊŜΦ {ƪŜƳǇǘƻƴ ŦƛǊǎǘ 

ƛƴǘǊƻŘǳŎŜŘ ǘƘŜ .πǾŀƭǳŜ όмфрпύΣ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ Ǌŀǘƛƻ ōŜǘǿŜŜƴ ǘƘŜ ǇƻǊŜ ǇǊŜǎǎǳǊŜ ŎƘŀƴƎŜ 

ŀƴŘ ǘƘŜ ǘƻǘŀƭ ƳŜŀƴ ǎǘǊŜǎǎ ǾŀǊƛŀǘƛƻƴ ǳƴŘŜǊ ǳƴŘǊŀƛƴŜŘ ƛǎƻǘǊƻǇƛŎ ƭƻŀŘƛƴƎ ŎƻƴŘƛǘƛƻƴΦ 

¢ƘŜǊŜŦƻǊŜΣ ŀ .πǾŀƭǳŜ ƎǊŜŀǘŜǊ ǘƘŀƴ лΦфт ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŀ ǎŀƳǇƭŜ ƛǎ ǎǳŦŦƛŎƛŜƴǘƭȅ ǎŀǘǳǊŀǘŜŘ 

όǘƘŜ ƳŀȄƛƳǳƳ . ǾŀƭǳŜ ƛǎ мΦлύΦ 

 

 

CƛƎΦ оΦмл t²t ŘǊŀƳŀǘƛŎŀƭƭȅ ŘǊƻǇǎ ŘǳŜ ǘƻ #/ ŘƛǎǎƻƭǾŜŘ ǳƴŘŜǊ ƘƛƎƘ ǇǊŜǎǎǳǊŜ 

 

¢ƘŜ .πŎƘŜŎƪ ǎǘŜǇ ǿŀǎ ǇǊƛƻǊ ǘƻ ǎǘŀǊǘƛƴƎ ƻŦ ǘƘŜ ǘŜǎǘΦ 5ǳǊƛƴƎ ǘƘƛǎ ǎǘŜǇΣ ǘƘŜ ōŀŎƪ ǇǊŜǎǎǳǊŜ 

ǾŀƭǾŜ ƛǎ ŀƭǿŀȅǎ ŎƭƻǎŜŘΣ ŎƻƴǘǊƻƭƭŜŘ ōȅ ŀƴ ŀǘǘŀŎƘƳŜƴǘ ŎŀƭƭŜŘ ŀ ǎƻƭŜƴƻƛŘ ǾŀƭǾŜΦ ¢ƘŜ ŎŜƭƭ 

ǇǊŜǎǎǳǊŜ ƛǎ ǘƘŜƴ ƎǊŀŘǳŀƭƭȅ ƛƴŎǊŜŀǎŜŘ ǘƻ ǘƘŜ ǘŀǊƎŜǘ ǾŀƭǳŜΣ ǿƘƛƭŜ ǘƘŜ ǾŀƭǳŜ ƻŦ t²t ƛǎ ŀƭǎƻ 

ƎǊŀŘǳŀƭƭȅ ƛƴŎǊŜŀǎƛƴƎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǘƘŜ ŎŜƭƭ ǇǊŜǎǎǳǊŜ ǾŀƭǳŜ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ŦǊƻƳ 

ǘƘŜ ƛƴƛǘƛŀƭ ǾŀƭǳŜ όƭŜǎǎ ǘƘŀƴ мл ƪtŀύ ǳǇ ǘƻ млл ƪtŀΣ ǿƘƛƭŜ ǘƘŜ t²t ǾŀƭǳŜ ƛǎ ŀƭǎƻ ŎƘŀƴƎƛƴƎ 

ǿƛǘƘ ŎŜƭƭ ǇǊŜǎǎǳǊŜΣ ōǳǘ ǘƘŜ ǾŀƭǳŜ ƻŦ ōŀŎƪ ǇǊŜǎǎǳǊŜ ƪŜŜǇǎ ŀ ŎƻƴǎǘŀƴǘΦ IƻǿŜǾŜǊΣ ŀǎ ǎƘƻǿƴ 

ƛƴ CƛƎΦ оΦмлΣ ŘǳŜ ǘƻ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ƛƴŎƭǳǎƛƻƴΣ ƛǘ ƛǎ ŀ ŦŀŎǘ ǘƘŀǘ ǘƘŜ ŎǳǊǾŜ ǊŜǇǊŜǎŜƴǘƛƴƎ 
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t²t ŎƘŀƴƎŜ ŘǊŀƳŀǘƛŎŀƭƭȅ ŘǊƻǇǎΣ ǎƛƴŎŜ ὅὕ Ŏŀƴ ōŜ ŘƛǎǎƻƭǾŜŘ ǳƴŘŜǊ ƘƛƎƘŜǊ ǇǊŜǎǎǳǊŜΦ 

¢Ƙƛǎ ǎƛǘǳŀǘƛƻƴ ǿƻǳƭŘ ōŜ ƭŀǎǘ ǳƴǘƛƭ ǘƘŜ ǎŀƳǇƭŜ ǊŜŀŎƘ Ŧǳƭƭ ǎŀǘǳǊŀǘƛƻƴ ό.πǾŀƭǳŜ Ҕ лΦфтύΦ 

5ǳǊƛƴƎ ǘƘŜ ǎŀǘǳǊŀǘƛƻƴ ǎǘŀƎŜΣ ǘƘŜ ǎǇŜŎƛƳŜƴ ƛǎ ǎŀǘǳǊŀǘŜŘ ǳƴŘŜǊ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ŎƻƴŦƛƴƛƴƎ 

ǇǊŜǎǎǳǊŜ ƳŀƛƴǘŀƛƴŜŘ ŀǘ нл ǘƻ рл ƪtŀΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǊŜƭŀǘƛǾŜ ŘŜƴǎƛǘȅ ƻŦ ǘƘŜ 

ǎǇŜŎƛƳŜƴΦ IƛƎƘŜǊ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ƛǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǎŀƳǇƭŜǎ ǿƛǘƘ ƭƻǿŜǊ ŘŜƴǎƛǘȅΣ ŀǎ ǘƘŜ 

ƭƻƻǎŜ ǎŀƳǇƭŜǎ ŀǊŜ ƳƻǊŜ ǾǳƭƴŜǊŀōƭŜ ǘƻ ŎƻƭƭŀǇǎŜ ǳƴŘŜǊ ǎƳŀƭƭŜǊ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΦ Lƴ 

ŎƻƴǘǊŀǎǘΣ ǘƘŜ ŘŜƴǎŜǊ ǎŀƳǇƭŜ ŎƻǳƭŘ ōŜ ƳƻǊŜ Ŝŀǎƛƭȅ ǎŀǘǳǊŀǘŜŘ ǳƴŘŜǊ ǎƳŀƭƭŜǊ ŎƻƴŦƛƴƛƴƎ 

ǇǊŜǎǎǳǊŜΦ CƛƎΦ оΦмм ƛƴŘƛŎŀǘŜǎ ǿƘŜƴ ǘƘŜ ǎŀƳǇƭŜ ƛǎ ǊŜŀŎƘƛƴƎ Ŧǳƭƭ ǎŀǘǳǊŀǘƛƻƴΣ ǘƘŜ t²t ŎǳǊǾŜ 

ǿƻǳƭŘ ōŜ ƳŀƛƴǘŀƛƴŜŘ ŀǘ ŀ ƭŜǾŜƭΣ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŜ t²t ŎƘŀƴƎŜ ƛǎ ȊŜǊƻΦ aŜŀƴǿƘƛƭŜΣ ƛǘ ƛǎ 

ƛƳǇƭƛŜŘ ὅὕ ƛƴǎƛŘŜ ǘƘŜ ǎŀƳǇƭŜ ƛǎ Ƴƻǎǘƭȅ ŘƛǎǎƻƭǾŜŘ ƛƴ ǘƘŜ ǿŀǘŜǊΦ  

 

 

CƛƎΦ оΦмм ¢ƘŜ ŎǳǊǾŜ ƻŦ t²t ǎǘŀōƛƭƛǎŜŘ ŀ ƭŜǾŜƭ ƛƴŘƛŎŀǘƛƴƎ ǘƘŜ Ǝŀǎ ōǳōōƭŜǎ ŀǊŜ ŀƭƳƻǎǘ 

ŜƭƛƳƛƴŀǘŜŘ 

 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ .πŎƘŜŎƪ ǎǘŜǇΣ ŀ ōŀŎƪ ǇǊŜǎǎǳǊŜ ǎǘŜǇ ό.t ǎǘŜǇύ ƛǎ ŀŎŎƻƳǇŀƴƛŜŘ ŘǳǊƛƴƎ 

ǘƘƛǎ ǇǊƻŎŜǎǎΦ ¢Ƙƛǎ ǎǘŜǇ ƛǎ ǘƻ ǇǳǎƘ ŘŜπŀƛǊŜŘ ǿŀǘŜǊ ŦǊƻƳ ǘƘŜ ōŀŎƪ ǇǊŜǎǎǳǊŜ ŎƻƴǘǊƻƭƭŜǊ ƛƴǘƻ 

ǘƘŜ ǎŀƳǇƭŜ ŦƻǊ ǎŀǘǳǊŀǘƛƻƴΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘŜ ǎŀƳǇƭŜ ƛǎ ŦƛƭƭŜŘ ǿƛǘƘ ŘŜπŀƛǊŜŘ ǿŀǘŜǊ 
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ƛƴǎǘŜŀŘ ƻŦ ǘƘŜ ǿŀǘŜǊ ŦǊƻƳ ὅὕ ŘƛǎǎƻƭǳǘƛƻƴΦ 5ǳǊƛƴƎ ǘƘƛǎ ǎǘŜǇΣ ǘƘŜ ōŀŎƪ ǇǊŜǎǎǳǊŜ ǾŀƭǾŜ 

ƛǎ ƻǇŜƴΣ ƳŜŀƴƛƴƎ ōƻǘƘ t²t ŀƴŘ ōŀŎƪ ǇǊŜǎǎǳǊŜ ǾŀƭǳŜ ǿƻǳƭŘ ōŜ ƛƴŎǊŜŀǎƛƴƎ 

ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ŀƴŘ ǎǘŀōƛƭƛǎŜ ŀǘ ǘƘŜ ǎŀƳŜ ƭŜǾŜƭ όCƛƎΦ оΦмнύΦ Lƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ǎǘƻǇ ŎƻƴŘƛǘƛƻƴΣ 

ƛŦ ǘƘŜ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ƻŦ ōŀŎƪ ǇǊŜǎǎǳǊŜ ǎǘŀōƛƭƛǎŜǎ ŀǘ ŀ ŎƻƴǎǘŀƴǘΣ ƻǊ ŀ ǎƭƛƎƘǘ ŎƘŀƴƎŜ ōȅ 

ƭŜǎǎ ǘƘŀƴ о ƪtŀ ƻŦ t²t ǿƛǘƘƛƴ р ƳƛƴǳǘŜǎΣ ǿƛƭƭ ōŜ ǘǊŜŀǘŜŘ ŀǎ ŀ ŎƻƴŘƛǘƛƻƴ ŦƻǊ ǘƘŜ ƴŜȄǘ 

ǎǘŜǇ ό.πŎƘŜŎƪ ǎǘŜǇύΦ .ƻǘƘ ǎǘŜǇǎ ŀǊŜ ǊŜǇŜŀǘŜŘ ǳƴǘƛƭ ǘƘŜ ǎŀƳǇƭŜ ƛǎ Ŧǳƭƭȅ ǎŀǘǳǊŀǘŜŘ ό. 

ǾŀƭǳŜлΦфтύΦ 

 

CƛƎ оΦмн ¢ƘŜ ŎǳǊǾŜ ƻŦ t²t ƛǎ ŎƭƻǎŜ ǘƻ ǘƘŜ ōŀŎƪ ǇǊŜǎǎǳǊŜ ŀǘ .t ǎǘŜǇ 

 

/ƻƴǎƻƭƛŘŀǘƛƻƴ 

 

Lƴ ǘƘƛǎ ǎǘŀƎŜΣ ǘƘŜ ǘŀǊƎŜǘ ŜŦŦŜŎǘƛǾŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΣ ǿƘƛŎƘ ǿƻǳƭŘ ōŜ ǳǎŜŘ ƛƴ ǘƘŜ ǎƘŜŀǊ 

ǎǘŀƎŜΣ ƛǎ ŀŎƘƛŜǾŜŘ ōȅ ƳŀƛƴǘŀƛƴƛƴƎ ōŀŎƪ ǇǊŜǎǎǳǊŜ ŀƴŘ ƛƴŎǊŜŀǎƛƴƎ ŎŜƭƭ ǇǊŜǎǎǳǊŜΦ {ƛƳƛƭŀǊƭȅΣ 

ǘƘƛǎ ǎǘŀƎŜϥǎ ǎǘƻǇ ŎƻƴŘƛǘƛƻƴ ǊŜǉǳƛǊŜǎ ǘƘŜ ǎŀƳǇƭŜϥǎ ǾƻƭǳƳŜ ŎƘŀƴƎŜǎ ōȅ ƭŜǎǎ ǘƘŀƴ ŀ 

ǎǇŜŎƛŦƛŜŘ ŀƳƻǳƴǘ ǿƛǘƘƛƴ ŀ ǎŜƭŜŎǘŜŘ ǘƛƳŜΦ 
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{ƘŜŀǊ ǎǘŀƎŜ 

 

¢ƘŜ ǎƘŜŀǊ ǎǘŀƎŜ ƛǎ ŎŀǊǊƛŜŘ ƻǳǘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǘȅǇŜ ƻŦ ǘǊƛŀȄƛŀƭ ǘŜǎǘ όŘǊŀƛƴŜŘ ƻǊ 

ǳƴŘǊŀƛƴŜŘύΦ .ŜŦƻǊŜ ǎƘŜŀǊƛƴƎΣ ǎŜǘǘƛƴƎ ǳǇ ǘƘŜ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ ƳŜƳōǊŀƴŜ ƛǎ ǊŜǉǳƛǊŜŘ ƛƴ 

ǘƘŜ ǎƻŦǘǿŀǊŜΣ ŘŜŦŀǳƭǘ ŀǎ л ƳƳΦ ¢ƘŜ ƳŜƳōǊŀƴŜ ǿƛǘƘ лΦпр ƳƳ ǘƘƛŎƪƴŜǎǎ ǿŀǎ ŀǇǇƭƛŜŘ ƛƴ 

ǘƘƛǎ ǎǘǳŘȅΦ ¢ƘŜ ǘŜǎǘ ǿƻǳƭŘ ōŜ ŎƻƴŘǳŎǘŜŘ ŀǘ ŀ ƭƻŀŘƛƴƎ ǊŀǘŜ ƻŦ лΦлр ƳƳκƳƛƴΦ ¢ƘŜ ǘŜǎǘ 

Řŀǘŀ ƛǎ ǊŜŎƻǊŘŜŘ ƛƴ ǘƘŜ ŎƻƴǘǊƻƭ ǎƻŦǘǿŀǊŜΦ ¢Ƙƛǎ ǎǘŀƎŜ ƭŀǎǘǎ ŀōƻǳǘ у ƘƻǳǊǎ ǳƴǘƛƭ ǘƘŜ ŀȄƛŀƭ 

ǎǘǊŀƛƴ ƻŦ ǘƘŜ ǎŀƳǇƭŜ ǊŜŀŎƘŜǎ ŀǘ ƭŜŀǎǘ ол҈Φ /ƻƴǎǘŀƴǘ ōŀŎƪ ǇǊŜǎǎǳǊŜ ƛǎ ǳǎŜŘ ŘǳǊƛƴƎ ǎƘŜŀǊΦ 

 

оΦп {ŀƳǇƭŜ tǊŜǇŀǊŀǘƛƻƴ 

 

оΦпΦм aŀǘŜǊƛŀƭǎ 

 

  Iƻǎǘǳƴ ǎŀƴŘ 

 

Iƻǎǘǳƴ ǎŀƴŘ ƛǎ ŀ ŎƻƳƳŜǊŎƛŀƭƭȅ ŀǾŀƛƭŀōƭŜ ǎŀƴŘ ƛƴ 9ǳǊƻǇŜ ŀƴŘ Ƙŀǎ ōŜŜƴ ǿƛŘŜƭȅ ǳǎŜŘ ŦƻǊ 

ŜȄǇŜǊƛƳŜƴǘŀƭ ǊŜǎŜŀǊŎƘ ŀƴŘ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭƭƛƴƎ ό5ƻŀƴƘ ŀƴŘ LōǊŀƛƳΣ нлллΤ 5ƛŀƳōǊŀΣ 

нлмлύΦ Iƻǎǘǳƴ ǎŀƴŘ ƛǎ ŀ ŦƛƴŜπƎǊŀƛƴŜŘ ŀƴŘ ǳƴƛŦƻǊƳƭȅ ƎǊŀŘŜŘ ǎŀƴŘ ǿƛǘƘ ǎǳōπŀƴƎǳƭŀǊ ǘƻ 

ŀƴƎǳƭŀǊ ǇŀǊǘƛŎƭŜǎΦ Lǘǎ ƎǊŀƛƴ ǎƛȊŜ Ƙŀǎ ōŜŜƴ ŎƭŀǎǎƛŦƛŜŘ ōȅ ǎƛŜǾŜ ŀƴŀƭȅǎƛǎ ŀƴŘ ǎƘƻǿƴ ƛƴ CƛƎ 

оΦмоΦ ¢ƘŜ Iƻǎǘǳƴ ǎŀƴŘ ǇǊƻǇŜǊǘƛŜǎ ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ оΦнΦ 

¢ŀōƭŜ оΦн Iƻǎǘǳƴ ǎŀƴŘ ǇǊƻǇŜǊǘƛŜǎ 

tǊƻǇŜǊǘƛŜǎ Iƻǎǘǳƴ ǎŀƴŘ 

Ὀ  πȢσσ ÍÍ  

ὅ ρȢτ 

Ὃ нΦсн 

Ὡ  мΦл 

Ὡ  лΦсс 

ŀΥ 5ŀǘŀ ŦǊƻƳ !ȊŜƛǘŜƛǊƻ Ŝǘ ŀƭΦ όнлмтύ  
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CƛƎΦоΦмо DǊŀƛƴ ǎƛȊŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ Iƻǎǘǳƴ ǎŀƴŘ 

 

[ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ {ŀƴŘ 

[ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ ό[.ύ ǎŀƴŘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŎƻŀǊǎŜ ǎŀƴŘ ǳǎŜŘ ƛƴ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘ ƛƴ ǘƘŜ ¦YΦ 

Lǘǎ ƳŜŀƴ ǇŀǊǘƛŎƭŜ ŘƛŀƳŜǘŜǊ όὈ ύ ǿŀǎ ŦƻǳƴŘ ǘƻ ōŜ лΦроƳƳΣ ǿƘƛŎƘ ƭŀǊƎŜǊ ǘƘŀƴ ǘƘŀǘ ƻŦ 

Iƻǎǘǳƴ ǎŀƴŘΣ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ƛƴǘǊƻŘǳŎŜŘ ƛƴ ŎƘŀǇǘŜǊ оΦ hǘƘŜǊ ǇǊƻǇŜǊǘƛŜǎ ƻŦ [. ǎŀƴŘ ŀǊŜ 

ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ оΦо ŀƴŘ CƛƎΦ оΦмпΦ aƻǊŜ ŘŜǘŀƛƭǎ ǊŜƎŀǊŘƛƴƎ [. ǎŀƴŘ ǿƛƭƭ ōŜ ƎƛǾŜƴ ƛƴ ǘƘŜ 

ŦƻƭƭƻǿƛƴƎ /ƘŀǇǘŜǊ сΦ 

¢ŀōƭŜ оΦо [ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ ǎŀƴŘ ǇǊƻǇŜǊǘƛŜǎ 

tǊƻǇŜǊǘƛŜǎ Iƻǎǘǳƴ ǎŀƴŘ 

Ὀ  лΦро 

ὅ нΦмо 

Ὃ нΦум 

Ὡ  лΦус 

Ὡ  лΦсм 
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CƛƎΦ оΦмп tŀǊǘƛŎƭŜ ǎƛȊŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŎǳǊǾŜ ƻŦ [ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ Sand 

 

  CƛōǊŜǎ 

 

Fibre: ¢ƘŜ ,ÏËÓÁÎÄ ŦƛōǊŜǎ ŀǊŜ ǳǎŜŘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘΣ ǿƛǘƘ ǘƘŜ ǇǊƻǇŜǊǘƛŜǎ ōŜƛƴƎ ǎƘƻǿƴ 

ƛƴ ¢ŀōƭŜ оΦпΦ ,ÏËÓÁÎÄ ŦƛōǊŜ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ƛƴ ǊŜƛƴŦƻǊŎƛƴƎ ǘƘŜ ǘǳǊŦ ŀǘ [ŜŜŘǎ /ŀƳŜƎƛŜ 

{ǘŀŘƛǳƳ ƛƴ ǘƘŜ ¦YΣ ǿƘŜǊŜ ƛǘ ƎƛǾŜǎ ŀ ǎǘǊƻƴƎ ŀƴŘ ƭƻŀŘπōŜŀǊƛƴƎ ǎǳǊŦŀŎŜΣ ŀƴŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ 

ǊŜŘǳŎŜǎ ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ Ŏƻǎǘ ŘǳŜ ǘƻ ƛǘǎ ǎǳǇŜǊƛƻǊƛǘƛŜǎ ǎǳŎƘ ŀǎ ƘƛƎƘ ǘŜƴǎƛƭŜ ǎǘǊŜƴƎǘƘ ŀƴŘ 

ŜŀǎŜ ƻŦ ƻǇŜǊŀǘƛƻƴ όŜΦƎΦΣ ƳƛȄƛƴƎ ǿƛǘƘ ǎŀƴŘ ŀƴŘ ŎƻƳǇŀŎǘƛƻƴύ όIŀƧŀȊƛ Ŝǘ ŀƭΦΣ нлмнύΦ 9ȄƛǎǘƛƴƎ 

ǎǘǳŘƛŜǎ ŀƭǎƻ ǎƘƻǿ ǘƘŀǘ ǘƘƛǎ ŦƛōǊŜ ƎƛǾŜǎ ŜŦŦŜŎǘƛǾŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ǘƻ ǎŀƴŘ ό5ƛŀƳōǊŀΣ нлмлΤ 

LōǊŀƛƳ Ŝǘ ŀƭΦΣ нлмлύΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘƛǎ ŦƛōǊŜ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ƛƴ ǘƘŜ ǘŜǎǘǎΦ {ƛƴŎŜ ǘƘŜ ŦƻŎǳǎ ƻŦ 

ǘƘƛǎ ǎǘǳŘȅ ƛǎ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭƭƛƴƎΣ ǘŜǎǘǎ ƻƴ Cw{ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŦƛōǊŜǎ ƘŀǾŜ ƴƻǘ ōŜŜƴ 

ŘƻƴŜΦ .ǳǘ ǎƻƳŜ ǘŜǎǘ Řŀǘŀ ƻƴ Cw{ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŦƛōǊŜǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ ǘƘŜ ƳƻŘŜƭ 

ǾŀƭƛŘŀǘƛƻƴΦ 
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¢ŀōƭŜ оΦп /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ἘἷἳἻἩἶἬἢἙ ŦƛōǊŜǎ 

Parameter  Value 

Length  35 mm 

Diameter  0.088 mm 

Specific gravity Ὃ 0.91 

Tensile strength 200 MPa 

 

¢ƘŜ ƳƻǘƛǾŀǘƛƻƴ ƻŦ ǳǎƛƴƎ Iƻǎǘǳƴ ǎŀƴŘ ŀƴŘ [ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ ǎŀƴŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ƛǎ ǘƻ 

ƛƴǾŜǎǘƛƎŀǘŜ ǿƘŜǘƘŜǊ ǘƘŜ ǎŀƴŘ ǇǊƻǇŜǊǘƛŜǎ ǎǳŎƘ ŀǎ ǘƘŜ ƳŜŀƴ ŘƛŀƳŜǘŜǊ ƻŦ ǎŀƴŘ ŀƴŘ 

ǳƴƛŦƻǊƳƛǘȅ ŎƻŜŦŦƛŎƛŜƴǘ ƛƴŦƭǳŜƴŎŜ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƻŦ Cw{Φ ¢ƘŜȅ ŀǊŜ ǘǿƻ ŎƻƳƳƻƴƭȅ 

ǳǎŜŘ ŎƻƳƳŜǊŎƛŀƭ ǎŀƴŘǎ ƛƴ 9ǳǊƻǇŜΦ 

 

оΦпΦн 5ŀǘŀ /ƻǊǊŜŎǘƛƻƴ ŀƴŘ {ŀƳǇƭŜ tǊŜǇŀǊŀǘƛƻƴ aŜǘƘƻŘ 

 

¢ƘŜ Ƴƻƛǎǘ ǘŀƳǇƛƴƎ ǘŜŎƘƴƛǉǳŜ ǿŀǎ ŦƛǊǎǘ ƛƴǘǊƻŘǳŎŜŘ ōȅ [ŀŘŘ όмфтуύΦ ¢Ƙƛǎ ǘŜŎƘƴƛǉǳŜ ǿŀǎ 

ǘƘŜƴ ƛƳǇǊƻǾŜŘ ōȅ aƛŎƘŀƭƻǿǎƪƛ ŀƴŘ ½Ƙŀƻ όмффсύΣ ǿƘŜǊŜ ǎŀƴŘ ŀƴŘ ŦƛōǊŜǎ ŀǊŜ ǎŜǇŀǊŀǘŜƭȅ 

ŘǊƻǇǇŜŘ ƛƴǘƻ ǘƘŜ ƳƻǳƭŘ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ƻǊƛŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ŦƛōǊŜǎ  

!ŦǘŜǊ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴΣ ǘƘŜ ǎŀƳǇƭŜ ƛǎ ƴƻǘ ŀ ǇŜǊŦŜŎǘ ŎȅƭƛƴŘŜǊΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜΣ ǘƘŜ 

ŘƛŀƳŜǘŜǊ ƻŦ ǎŀƳǇƭŜ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŀǘ ǘƘǊŜŜ ƭƻŎŀǘƛƻƴǎ ŀǎ 

ǎƘƻǿƴ ƛƴ CƛƎΦ мΦ  

 

CƛƎǳǊŜΦ оΦмр {ŎƘŜƳŀǘƛŎ ŘǊŀǿƛƴƎ ƻŦ όŀύ ƴƻƴπǳƴƛŦƻǊƳƛǘȅ ǎŀƳǇƭŜ ŎŀǳǎŜŘ ŀƴŘ όōύ 

ǳƴƛŦƻǊƳƛǘȅ ǎŀƳǇƭŜ 
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{ǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘŜ ǎŀƳǇƭŜ ŘƛŀƳŜǘŜǊ ƛǎ ǘŀƪŜƴ ŀǎ ǘƘŜ ŀǾŜǊŀƎŜ ƻŦ ǘƘŜ ǘƘǊŜŜ ǾŀƭǳŜǎ ŀǘ ǘƘŜ ǘƻǇ 

όὈύΣ ƳƛŘŘƭŜ όὈ ύ ŀƴŘ ōƻǘǘƻƳ όὈύΦ ¢ƘŜ ƛƴƛǘƛŀƭ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ǎŀƳǇƭŜ ƛǎΥ 

Ὀ         όоΦмύ 

¢ƘŜ ǾƻƭǳƳŜ ƻŦ ǎŀƴŘ ƛǎ ƎƛǾŜƴ ōȅΥ 

ὠ          όоΦнύ 

ǿƘŜǊŜ ὡ ƛǎ ǿŜƛƎƘǘ ƻŦ ŘǊȅ ǎŀƴŘΤ Ὃ ƛǎ ǘƘŜ ǎǇŜŎƛŦƛŎ ƎǊŀǾƛǘȅ ƻŦ ǎŀƴŘΣ ŀƴŘ ” ƛǎ ŘŜƴǎƛǘȅ 

ƻŦ ǿŀǘŜǊΦ ¢ƘŜ ǾƻƭǳƳŜ ƻŦ ǎŀƴŘ ƛǎ ŀǎǎǳƳŜŘ Ŏƻƴǎǘŀƴǘ ŘǳǊƛƴƎ ǘƘŜ ǘŜǎǘ ōŜŎŀǳǎŜ ǘƘŜ ǎŀƴŘ 

ǇŀǊǘƛŎƭŜǎ ŀǊŜ ƛƴŎƻƳǇǊŜǎǎƛōƭŜΦ ¢ƘŜ ƛƴƛǘƛŀƭ ǎŀƳǇƭŜ ǾƻƭǳƳŜ ƛǎΥ 

ὠ “ὈὌ        όоΦоύ 

ǿƘŜǊŜ Ὄ ƛǎ ǘƘŜ ƛƴƛǘƛŀƭ ƘŜƛƎƘǘ ƻŦ ǘƘŜ ǎŀƳǇƭŜΦ 

5ǳǊƛƴƎ ǘƘŜ ǘŜǎǘΣ ǘƘŜ ǎŀƳǇƭŜ ǾƻƭǳƳŜ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǘƘŜ Ŝǉǳŀǘƛƻƴ ōŜƭƻǿΥ 

ὠ ὠ Ўὠ Ўὠ Ўὠ      όоΦпύ 

ǿƘŜǊŜ ὠ  is the initial volume of the sample (based on the measured sample 

diameter and height at the start of the test), Ўὠ is the sample volume during the 

saturation stage, Ўὠ is the sample volume during the consolidation stage, Ўὠ is the 

sample volume during the part of the shear stage up to the current point. 

The sample volume change Ўὠ ƛǎ ƳŜŀǎǳǊŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǿŀǘŜǊ Ŧƭƻǿ ƛƴ ƻǊ ƻǳǘ ƻŦ ǘƘŜ 

ǎŀƳǇƭŜΦ ¢Ƙƛǎ Ƙŀǎ ǎƻƳŜ ŜǊǊƻǊ ōŜŎŀǳǎŜ ǘƘŜǊŜ ƛǎ ŜȄǘǊŀ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ƻŦ ǘƘŜ ǇƭŀǎǘƛŎ ǇƛǇŜ 

ŎƻƴƴŜŎǘƛƴƎ ǘƘŜ ǎŀƳǇƭŜ ŀƴŘ ǇǊŜǎǎǳǊŜ ŎƻƴǘǊƻƭƭŜǊΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ǇƭŀǎǘƛŎ ŎȅƭƛƴŘŜǊ ƻŦ ǘƘŜ 

ŎŜƭƭ Ŏŀƴ ŀƭǎƻ ŀōǎƻǊō ǿŀǘŜǊΦ Ўὠ ƛǎ ƴƻǘ ƳŜŀǎǳǊŜ ŀƴŘ ŀǎǎǳƳŜŘ ǘƻ ōŜ ȊŜǊƻΦ .ǳǘ ǘƘŜǊŜ 

Ƴǳǎǘ ōŜ ǎƻƳŜ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ŘǳǊƛƴƎ ǎŀǘǳǊŀǘƛƻƴΣ ǿƘƛŎƘ Ŏŀƴ ŎŀǳǎŜ ŜǊǊƻǊǎ ŦƻǊ ǘƘŜ 

ƳŜŀǎǳǊŜƳŜƴǘΦ 

¢ƘŜ ŎǊƻǎǎπǎŜŎǘƛƻƴ ŀǊŜŀ ƻŦ ǘƘŜ ǎŀƳǇƭŜ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎΥ 

ὃ          όоΦрύ 

ǿƘŜǊŜ Ὄ ƛǎ ǘƘŜ ŎǳǊǊŜƴǘ ƘŜƛƎƘǘ ƻŦ ǎŀƳǇƭŜΣ ǿƛǘƘΥ 

Ὄ Ὄ ЎὌ ЎὌ ЎὌ       όоΦсύ 

ǿƘŜǊŜ Ὄ ƛǎ ǘƘŜ ƛƴƛǘƛŀƭ ƘŜƛƎƘǘ ƻŦ ǎŀƳǇƭŜΣ ЎὌ ƛǎ ǘƘŜ ǎŀƳǇƭŜ ƘŜƛƎƘǘ ŘǳǊƛƴƎ ǎŀǘǳǊŀǘƛƻƴ 

ǎǘŀƎŜΣ ЎὌ ƛǎ ǘƘŜ ǎŀƳǇƭŜ ƘŜƛƎƘǘ ŘǳǊƛƴƎ ŎƻƴǎƻƭƛŘŀǘƛƻƴ ǎǘŀƎŜΣ ЎὌ ƛǎ ǘƘŜ ǎŀƳǇƭŜ ƘŜƛƎƘǘ 

ŘǳǊƛƴƎ ǘƘŜ ǎƘŜŀǊ ǎǘŀƎŜΦ 
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¢ƘŜ ŀȄƛŀƭ ǎǘǊŀƛƴ ŀƴŘ ǾƻƭǳƳŜǘǊƛŎ ǎǘǊŀƛƴ ŀǊŜ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ōŜƭƻǿΥ 

‐          όоΦтύ 

 

‐          όоΦуύ 

¢ƘŜ ǾƻƛŘ Ǌŀǘƛƻ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŎǳǊǊŜƴǘ ǎŀƳǇƭŜ ǾƻƭǳƳŜ ŀƴŘ ŘǊȅ ǎŀƴŘ ǾƻƭǳƳŜΥ 

Ὡ           όоΦфύ 

ǿƘŜǊŜ ὠ ὠ ὠ Ўὠ Ўὠ Ўὠ 

¢ƘŜ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎ ƛǎΥ 

ή          όоΦмлύ 

ǿƘŜǊŜ Ὂ ƛǎ ǘƘŜ ŀȄƛŀƭ ŦƻǊŎŜΦ ¢ƘŜ ǊŀŘƛŀƭ ŀƴŘ ŀȄƛŀƭ ŜŦŦŜŎǘƛǾŜ ǎǘǊŜǎǎ ƛǎΥ 

„ „ „ „        όоΦммύ 

„ „ ή       όоΦмнύ 

ǿƘŜǊŜ „  ŀƴŘ „  ŀǊŜ ŎŜƭƭ ǇǊŜǎǎǳǊŜ ŀƴŘ ōŀŎƪ ǇǊŜǎǎǳǊŜ ŘǳǊƛƴƎ ǘƘŜ ǎƘŜŀǊ ǎǘŀƎŜΣ 

ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

¢ƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƛǎ ƎƛǾŜƴ ōȅΥ 

ύ ρππϷ       όоΦмоύ 

ǿƘŜǊŜ ὡ ƛǎ ǘƘŜ ǿŜƛƎƘǘ ƻŦ ŦƛōǊŜΦ 

tǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ ƘŀǾŜ ǎƘƻǿƴ ǘƘŀǘ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƻŦ Cw{ ǎƘƻǳƭŘ ōŜ ŎƘƻǎŜƴ ōŜǘǿŜŜƴ 

лΦнр҈ ŀƴŘ лΦсл҈ ŦƻǊ ǘƘŜ ƻǇǘƛƳǳƳ ǊŜƛƴŦƻǊŎƛƴƎ ŜŦŦŜŎǘΦ ²ƘŜƴ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƛǎ ƻǾŜǊ 

ύ ҐлΦфл҈Σ ǘƘŜǊŜ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘ ǎŜƎǊŜƎŀǘƛƻƴ ōŜǘǿŜŜƴ ǎŀƴŘ ŀƴŘ ŦƛōǊŜǎΣ ǿƘƛŎƘ Ƙŀǎ ŀ 

ƴŜƎŀǘƛǾŜ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ǎƻƛƭ ǎǘƛŦŦƴŜǎǎ ŀƴŘ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ό²ŀƴƎ Ŝǘ ŀƭΦΣ нлмтΤ {ŀƴǘƻƴƛ Ŝǘ 

ŀƭΦΣ нллмΤ aƛŎƘŀƭƻǿǎƪƛ ϧ /ŜǊƳŀƪΣ нллоύΦ ¢ƘŜǊŜŦƻǊŜΣ лΦнр҈ ŀƴŘ лΦрл҈ ƻŦ ŦƛōǊŜ ŎƻƴǘŜƴǘ 

ŀǊŜ ǳǎŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅΦ 
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¢ŀōƭŜ оΦр !Ƴƻǳƴǘ ƻŦ ǎŀƴŘ ŀƴŘ ŦƛōǊŜǎ ǳǎŜŘ ŦƻǊ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ 

¢Ŝǎǘ L5 ὡ όƎύ ὡ όƎύ 

{ŀƴŘψa¢рл π мулΦло 

{ŀƴŘψa¢млл π мулΦлм 

{ŀƴŘψa¢мрл π мулΦлл 

{ŀƴŘψa¢нлл π мулΦлл 

{ŀƴŘψa¢олл π мулΦлл 

Cw{ψлнрa¢рл лΦпон мулΦлл 

Cw{ψлнрa¢млл лΦппм мтфΦфу 

Cw{ψлнрa¢мрл лΦпро мулΦлм 

Cw{ψлнрa¢нлл лΦпну мулΦлл 

Cw{ψлнрa¢олл лΦпор мулΦлл 

Cw{ψлрлa¢рл лΦуос мулΦлл 

Cw{ψлрлa¢млл лΦуут мулΦлл 

Cw{ψлрлa¢мрл лΦуфо мулΦлл 

Cw{ψлрлa¢нлл лΦутп мулΦлм 

Cw{ψлрлa¢олл лΦупн мтфΦфу 
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¢ƘŜ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ƻƴ ŎȅƭƛƴŘǊƛŎŀƭ ǎǇŜŎƛƳŜƴǎ ǿƛǘƘ пл ƳƳ 

ƻŦ ŘƛŀƳŜǘŜǊ ŀƴŘ ул ƳƳ ƻŦ ƭŜƴƎǘƘΦ !ƭƭ ǎǇŜŎƛƳŜƴǎ ǿŜǊŜ ŀǎǎŜƳōƭŜŘ ƛƴǘƻ ŀ ǎǇƭƛǘ ƳƻǳƭŘ 

ǿƛǘƘ ƻǳǘŜǊ ŀƴŘ ƛƴƴŜǊ ŘƛŀƳŜǘŜǊ ƻŦ пр ƳƳ ŀƴŘ пл ƳƳ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ŀƴŘ ул ƳƳ ƘŜƛƎƘǘΦ 

{ƛƭƛŎƻƴŜ ƎǊŜŀǎŜ ŀƴŘ ǘǿƻ ƭŀǘŜȄ ǊǳōōŜǊ Řƛǎƪǎ ǊŜǎǇŜŎǘƛǾŜƭȅ ǿŜǊŜ ǇƭŀŎŜŘ ŀǘ ǘƘŜ ōƻǘǘƻƳ ŀƴŘ 

ǘƻǇ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ŦǊƛŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǇƻǊƻǳǎ ǎǘƻƴŜǎ ŀƴŘ ǎŀƳǇƭŜ ŜƴŘǎ 

όhƳŀǊ ϧ {ŀŘǊŜƪŀǊƛƳƛΣ нлмпΤ 5ƛŀƳōǊŀΣ нлмлύΦ ¢ƘŜǊŜ ǿŀǎ ŀƭǎƻ ŀ мр ƳƳ ŘƛŀƳŜǘŜǊ ƘƻƭŜ 

ƛƴ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ǘƘŜ ƭŀǘŜȄ ǊǳōōŜǊ Řƛǎƪǎ ǘƻ ǇŜǊƳƛǘ ǘƘŜ ŘǊŀƛƴŀƎŜ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴΦ !ƭƭ ǘƘŜ 

ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ǿŜǊŜ ǘŜǊƳƛƴŀǘŜŘ ǿƘŜƴ ǘƘŜ ŀȄƛŀƭ ǎǘǊŀƛƴ όʀύ ƛǎ ƻǾŜǊ ол҈Φ ¢ƘŜ 

ŜŦŦŜŎǘǎ ƻŦ ƳŜƳōǊŀƴŜ ƻƴ Cw{ ōŜƘŀǾƛƻǳǊ ƘŀǾŜ ōŜŜƴ ƴŜƎƭŜŎǘŜŘ ƛƴ ǘƘŜ ǘŜǎǘǎΦ 

 

CƛƎΦ оΦмс ! ǎƛƳǇƭŜ ǎŎƘŜƳŀǘƛŎ ƛƭƭǳǎǘǊŀǘƛƻƴ ƻŦ ǘƘŜ a¢ ǇǊƻŎŜŘǳǊŜ 

 

CƛƎΦ оΦмс ǎƘƻǿǎ ǘƘŜ Ƴƻƛǎǘ ǘŀƳǇƛƴƎ ǘŜŎƘƴƛǉǳŜ ǳǎŜŘ ƛƴ ǘƘŜ ǎǘǳŘȅΦ ¢ƘŜ ŀƳƻǳƴǘ ƻŦ ǎŀƴŘ 

ŀƴŘ ŦƛōǊŜǎ ǳǎŜŘ ŦƻǊ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƘŀǾŜ ōŜŜƴ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ оΦрΣ ǿƘŜǊŜ ǘƘŜ ǘŜǎǘ 

L5 ƛǎ ŎƻƴǎƛǎǘŜŘ ƻŦ ǘƘŜ ǎƻƛƭ ǘȅǇŜ όǊŜƛƴŦƻǊŎŜŘ ƻǊ ǳƴǊŜƛƴŦƻǊŎŜŘύΣ ŦƛōǊŜ ŎƻƴǘŜƴǘ όлΦнр҈ ƻǊ 

лΦрл҈ύΣ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘ όa¢πƳƻƛǎǘ ǘŀƳǇƛƴƎ ƻǊ a±πƳƻƛǎǘ ǾƛōǊŀǘƛƻƴύ ŀƴŘ 

ǘƘŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ όрлƪtŀ ǳǇ ǘƻ оллƪtŀύΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǇǊƻŎŜŘǳǊŜ ǿŀǎ ǳǎŜŘ ŦƻǊ ǘƘŜ 

ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴΥ 

1. ¢ƘŜ ǎŀƴŘ ŀƴŘ ŦƛōǊŜǎ ǿŜǊŜ Ƴŀƴǳŀƭƭȅ ƳƛȄŜŘ ǿƛǘƘ ŀ ǎƳŀƭƭ ŀƳƻǳƴǘ ƻŦ ǿŀǘŜǊ όŀōƻǳǘ н҈ 

ƻŦ ǘƘŜ ǿŜƛƎƘǘ ƻŦ ŘǊȅ ǎŀƴŘύ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǎŜƎǊŜƎŀǘƛƻƴ ōŜǘǿŜŜƴ ǎŀƴŘ ŀƴŘ ŦƛōǊŜǎΦ 

aƛȄƛƴƎ ǿŀǎ ǎǘƻǇǇŜŘ ǿƘŜƴ ŦƛōǊŜǎ ǿŜǊŜ ŜǾŜƴƭȅ ŘƛǎǘǊƛōǳǘŜŘ ǘƘǊƻǳƎƘ Ǿƛǎǳŀƭ 

ŜȄŀƳƛƴŀǘƛƻƴ όCƛƎ оΦмтύΦ 
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CƛƎΦ оΦмт ¢ƘŜ ǎŀƴŘ ŦƛōǊŜ ƳƛȄǘǳǊŜ ōŜŦƻǊŜ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ 

 

2. ! ƳŜƳōǊŀƴŜ ǿƛǘƘ оу ƳƳ ŘƛŀƳŜǘŜǊ ŀƴŘ нлл ƳƳ ƭŜƴƎǘƘΣ ŀ ǊǳōōŜǊ ƭŀǘŜȄ Řƛǎƪ ǿƛǘƘ 

ǎƛƭƛŎƻƴ ƎǊŜŀǎŜ ŎƻŀǘŜŘ ŀƴŘ ŀ ǇƻǊƻǳǎ ǎǘƻƴŜ ǿŜǊŜ ǇƭŀŎŜŘ ƻƴ ǘƘŜ ǘǊƛŀȄƛŀƭ ŎŜƭƭ ōŀǎŜ όCƛƎΦ 

оΦмуŀύΦ .ƻǘƘ ŘƛŀƳŜǘŜǊǎ ƻŦ ǎǘƻƴŜ ŀƴŘ ǘƘŜ ōŀǎŜ ǇƭŀǘŜ ǿŜǊŜ рл ƳƳΦ ¢ƘŜ ōƻǘǘƻƳ ƻŦ 

ǘƘŜ ƳŜƳōǊŀƴŜ ǿŀǎ ŦƛȄŜŘ ōȅ ǘǿƻ ǇƭŀǎǘƛŎ hπǊƛƴƎǎ όCƛƎ оΦмуōύΦ aŜŀƴǿƘƛƭŜΣ ŀǎ ǎƘƻǿƴ 

ƛƴ CƛƎ оΦмуōΣ ŘǳŜ ǘƻ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǎƛȊŜǎ ƻŦ ǘƘŜ ƳŜƳōǊŀƴŜ ŀƴŘ ǘƘŜ ōŀǎŜ ǇƭŀǘŜΣ ǘƘƛǎ 

ǇǊƻŘǳŎŜǎ ŀ ǎǇŀŎŜ ǘƘŀǘ ŀƭƭƻǿǎ ŦƭŜȄƛōƭŜ ƳƻǾŜƳŜƴǘ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴ ŘǳǊƛƴƎ ǘƘŜ 

ǎƘŜŀǊƛƴƎ ǎǘŀƎŜΦ 
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CƛƎ оΦмуŀ ¢ƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴ Ŏƻƴǎƛǎǘǎ ƻŦ ǇƻǊƻǳǎ ǎǘƻƴŜ ŀƴŘ ŀ ƭŀǘŜȄ Řƛǎƪ 

 

CƛƎ оΦмуō aŜƳōǊŀƴŜ ƛǎ ŦƛȄŜŘ ŀǘ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ ǘǊƛŀȄƛŀƭ ŎŜƭƭ 

 

 



/ƘŀǇǘŜǊ оΥ 9ȄǇŜǊƛƳŜƴǘΥ !ǇǇŀǊŀǘǳǎΣ aŀǘŜǊƛŀƭǎ ŀƴŘ {ŀƳǇƭŜ tǊŜǇŀǊŀǘƛƻƴ 

61 

 

3. .ŜŦƻǊŜ ŀǎǎŜƳōƭƛƴƎ ǘƘŜ ǎǇŜŎƛƳŜƴΣ ŀƴ ŀƛǊ ōǳƭō ǿŀǎ ǳǎŜŘ ǘƻ ǎǳŎƪ ƻǳǘ ǘƘŜ ŀƛǊ ōŜǘǿŜŜƴ 

ǘƘŜ ƳƻǳƭŘ ŀƴŘ ƳŜƳōǊŀƴŜΣ ǊŜŘǳŎƛƴƎ ǘƘŜ ƎŀǇ ōŜǘǿŜŜƴ ǘƘŜƳ όCƛƎΦ оΦмфύΦ 

 

CƛƎ оΦмф 9ƭƛƳƛƴŀǘƛƴƎ ǘƘŜ ƎŀǇ ōŜǘǿŜŜƴ ǘƘŜ ƳŜƳōǊŀƴŜ ŀƴŘ ǘƘŜ ǎǇƭƛǘ ƳƻǳƭŘ 

 

4. !ƭƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ǇǊŜǇŀǊŜŘ ƛƴ о ƭŀȅŜǊǎ ƻŦ Ŝǉǳŀƭ ǘƘƛŎƪƴŜǎǎΦ CƛǊǎǘƭȅΣ ƻƴŜπǘƘƛǊŘ ƻŦ ǘƘŜ 

ǎŀƴŘ ŀƴŘ ŦƛōǊŜ ƳƛȄǘǳǊŜ ǿŀǎ ŘǊƻǇǇŜŘ ƛƴǘƻ ǘƘŜ ƳƻǳƭŘ ǘƘǊƻǳƎƘ ŀ ŦǳƴƴŜƭΣ ǿƘƛŎƘ ǿŀǎ 

ƳŀƛƴǘŀƛƴŜŘ ŀǘ ŀ ƳƛƴƛƳǳƳ ŘǊƻǇ ƘŜƛƎƘǘ ŀōƻǾŜ ǘƘŜ ǎŀƴŘ ǎǳǊŦŀŎŜΦ The sand-fibre 

mixture was ǘƘŜƴ ŎƻƳǇŀŎǘŜŘ Ƴŀƴǳŀƭƭȅ ōȅ ŀ ƘŀƳƳŜǊ ǿƛǘƘ оу ƳƳ ƻŦ ŘƛŀƳŜǘŜǊ ǳƴǘƛƭ 

ŀƴ ŜǾŜƴ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ŦƛōǊŜǎ ƻƴ ǘƘŜ ǎŀƴŘ ǎǳǊŦŀŎŜ ǿŀǎ ǇǊƻŘǳŎŜŘΦ ! ŎŜǊǘŀƛƴ ŀƳƻǳƴǘ 

ƻŦ ǿŀǘŜǊ ŦƻǊ ŜŀŎƘ ƭŀȅŜǊΣ ŀǊƻǳƴŘ н҈ ǘƻ п҈ ƻŦ ǘƘŜ ǿŜƛƎƘǘ ƻŦ ŘǊȅ ǎŀƴŘΣ ƛǎ ŀŘŘŜŘ ŘǳǊƛƴƎ 

ŎƻƳǇŀŎǘƛƻƴΦ 

5. !ƴƻǘƘŜǊ ƻƴŜπǘƘƛǊŘ ƻŦ ǘƘŜ ƳƛȄǘǳǊŜ ǿŀǎ ŘǊƻǇǇŜŘ ƛƴǘƻ ǘƘŜ ƳƻǳƭŘΣ ŀƴŘ ǎǘŜǇ п ǿŀǎ 

ǊŜǇŜŀǘŜŘΦ LŦ ǘƘŜ ǎǇŜŎƛƳŜƴϥǎ ƘŜƛƎƘǘ ǊŜŀŎƘŜŘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǎǇƭƛǘ ƳƻǳƭŘΣ ōǳǘ ǘƘŜ ǾƻƛŘ 

Ǌŀǘƛƻ ǿŀǎ ƴƻǘ ǎŀǘƛǎŦƛŜŘΣ ǘƘŜ ǎǇŜŎƛƳŜƴ ǿƻǳƭŘ ōŜ ŎƻƳǇŀŎǘŜŘ Ƴŀƴǳŀƭƭȅ ǳƴǘƛƭ ƛǘ 

ǊŜŀŎƘŜŘ ǘƘŜ ǘŀǊƎŜǘ ǾƻƛŘ Ǌŀǘƛƻ όCƛƎΦ оΦнлύΦ  
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CƛƎ оΦнл ¢ƘŜ ƘŜƛƎƘǘ ƻŦ ǘƘŜ ǎŀƳǇƭŜ ƛǎ Ŝǉǳŀƭ ǘƻ ǘƘŜ ƘŜƛƎƘǘ ƻŦ ǘƘŜ ǎǇƭƛǘ ƳƻǳƭŘ 

6. hƴŎŜ ǘƘŜ ǎǇŜŎƛƳŜƴ ŦŀōǊƛŎŀǘƛƻƴ ǿŀǎ ŎƻƳǇƭŜǘŜΣ ŀƴƻǘƘŜǊ ƭŀǘŜȄ Řƛǎƪ ŀƴŘ ǇƻǊƻǳǎ ǎǘƻƴŜ 

ǿŜǊŜ ǇƭŀŎŜŘ ƻƴ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴΦ ¢ǿƻ hπǊƛƴƎǎ ŦƛȄŜŘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ 

ƳŜƳōǊŀƴŜΦ !ŦǘŜǊ ǊŜƳƻǾƛƴƎ ǘƘŜ ǎǇƭƛǘ ƳƻǳƭŘ ǿƛǘƘ ƳƛƴƛƳŀƭ ŘƛǎǘǳǊōŀƴŎŜ ƻŦ ǘƘŜ ǎŀƴŘπ

ŦƛōǊŜǎ ƳƛȄǘǳǊŜΣ ǘƘŜ ǎǇŜŎƛƳŜƴϥǎ ŘƛŀƳŜǘŜǊ ǿŀǎ ƳŜŀǎǳǊŜŘ ŦǊƻƳ ǘƘŜ ōƻǘǘƻƳΣ ƳŜŘƛǳƳΣ 

ŀƴŘ ǘƻǇΦ ! ŎƻƳǇƭŜǘŜ ǎŀƳǇƭŜ ƛǎ ŘƛǎǇƭŀȅŜŘ ŀǎ CƛƎΦ оΦнмΦ 

 

 CƛƎΦ оΦнм {ŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ŎƻƳǇƭŜǘŜŘ 
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¢ƘŜ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴǎ ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ оΦсΦ 

¢ŀōƭŜ оΦсΥ ¢ƘŜ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴǎ 

bǳƳōŜǊ ƻŦ ¢Ŝǎǘκ¢Ŝǎǘ L5 

ύ  

ό҈ύ 

IŜƛƎƘǘ 

{ǇŜŎόƳƳύ 

5ƛŀƳ 

{ǇŜŎόƳƳύ 

„ 

όƪtŀύ 

Ὡ Ὀ 

лм {ŀƴŘψa¢рл π улΦп офΦом рл лΦул рф҈ 

лн {ŀƴŘψa¢млл π тфΦт офΦпп млл лΦтф см҈ 

ло {ŀƴŘψa¢мрл π улΦт офΦст мрл лΦум рс҈ 

лп {ŀƴŘψa¢нлл π улΦм офΦпм нлл лΦул рф҈ 

лр {ŀƴŘψa¢олл π улΦм офΦсо олл лΦту ср҈ 

лс Cw{ψлнрa¢рл лΦнр тфΦт плΦом рл лΦту ср҈ 

лт Cw{ψлнрa¢млл лΦнр улΦм плΦнс млл лΦтф сн҈ 

лу Cw{ψлнрa¢мрл лΦнр улΦм офΦтт мрл лΦтф сн҈ 

лф Cw{ψлнрa¢нлл лΦнр тфΦт офΦно нлл лΦуо рл҈ 

мл Cw{ψлнрa¢олл лΦнр ул офΦпс олл лΦум рс҈ 

мм Cw{ψлрлa¢рл лΦр улΦм офΦрм рл лΦту ср҈ 

мн Cw{ψлрлa¢млл лΦр ул плΦмм млл лΦту ср҈ 

мо Cw{ψлрлa¢мрл лΦр ул офΦст мрл лΦтф см҈ 

мп Cw{ψлрлa¢нлл лΦр улΦм офΦпр нлл лΦтф см҈ 

мр Cw{ψлрлa¢олл лΦр ул офΦсу олл лΦул рф҈ 
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оΦр 9ǊǊƻǊ !ƴŀƭȅǎƛǎ  

 

¢ƘŜ ǘǊƛŀȄƛŀƭ ǘŜǎǘǎ ƘŀǾŜ ōŜŜƴ ŜƴƘŀƴŎŜŘ ǿƛǘƘ ǘƘŜ Ŏƻƴǘƛƴǳƻǳǎ ŀŘǾŜƴǘ ŀƴŘ ǿƛŘŜǊ ǳǎŜ ƻŦ 

ŜƭŜŎǘǊƻƴƛŎ ǘǊŀƴǎŘǳŎŜǊΣ ǘƘǳǎ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ǘƘǊƻǳƎƘ ǘƘŜ 

ŜƴƘŀƴŎŜƳŜƴǘ ƻŦ ǘƘŜ ǇǊŜŎƛǎƛƻƴΦ IƻǿŜǾŜǊΣ ƻǘƘŜǊ ǇƻǘŜƴǘƛŀƭ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ǎǇŜŎƛƳŜƴ ǎƛȊŜ 

ŜŦŦŜŎǘΣ ƳŜƳōǊŀƴŜ ŜŦŦŜŎǘ ŀƴŘ ōƻǳƴŘŀǊȅ ŜŦŦŜŎǘ Ŏŀƴ ŀƭǎƻ ŎŀǳǎŜ ŜǊǊƻǊǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 

ǘǊƛŀȄƛŀƭ ǘŜǎǘǎ όŜΦƎΦΣ hƳŀǊ ϧ {ŀŘǊŜƪŀǊƛƳƛΣ .ŀƭŘƛ ϧ bƻǾŀΣ мфупΤ DŀǊƎŀ ϧ ½ƘŀƴƎΣ мффтύΦ ¢ƘŜ 

ŦƻƭƭƻǿƛƴƎ ǎŜŎǘƛƻƴ ǿƛƭƭ Ƴŀƛƴƭȅ ŘƛǎŎǳǎǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŜǊǊƻǊǎ ŘǳǊƛƴƎ ǘƘŜ ǘŜǎǘǎΦ  

 

  9ŦŦŜŎǘ ƻŦ ±ƻƭǳƳŜ /ƘŀƴƎŜ ŘǳǊƛƴƎ {ŀǘǳǊŀǘƛƻƴ 

 

Lƴ ǘƘƛǎ ǎǘǳŘȅΣ ƳƻƛǎǘπǘŀƳǇŜŘ ǎŀƳǇƭŜǎ ŀǊŜ ǎŀǘǳǊŀǘŜŘ ōȅ ŦƛǊǎǘ ǇŜǊŎƻƭŀǘƛƴƎ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ 

ό#/ ύ ŀƴŘ ǘƘŜƴ ŘŜπŀƛǊŜŘ ǿŀǘŜǊ ǘƘǊƻǳƎƘ ǘƘŜ ǎŀƳǇƭŜ ōȅ ŀǇǇƭȅƛƴƎ ōŀŎƪ ǇǊŜǎǎǳǊŜΦ !ǎ 

ƳŜƴǘƛƻƴŜŘ ŜŀǊƭƛŜǊΣ ǘƘŜ ǾƻƛŘ Ǌŀǘƛƻ ǳǎŜŘ ǎƘƻǳƭŘ ōŜ ǘƘŜ Ŧƛƴŀƭ ǾƻƛŘ Ǌŀǘƛƻ ōŜŦƻǊŜ ǎƘŜŀǊ ōȅ 

ŘŜŘǳŎǘƛƴƎ ǘƘŜ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ŘǳǊƛƴƎ ŎƻƴǎƻƭƛŘŀǘƛƻƴΦ IƻǿŜǾŜǊΣ ǘƘŜ ǾƻƭǳƳŜ ŎƘŀƴƎŜ 

ƻŎŎǳǊǊƛƴƎ ŘǳǊƛƴƎ ǎŀǘǳǊŀǘƛƻƴ ƛǎ ƴŜƎƭŜŎǘŜŘΦ ¢ƘŜ ǎŀƳǇƭŜ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ŘǳǊƛƴƎ ǎŀǘǳǊŀǘƛƻƴ 

Ƙŀǎ ōŜŜƴ ŎƻƴǎƛŘŜǊŜŘ ōȅ /ŀǎǘǊƻ όмфсфύΦ ½ƘŀƴƎ όмффтύ ǊŜǇƻǊǘŜŘ ǘƘƛǎ ǾƻƛŘ Ǌŀǘƛƻ ŎƘŀƴƎŜ 

Ƴŀȅ ŎŀǳǎŜ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŜǊǊƻǊ ƛƴ ǘƘŜ ǘǊƛŀȄƛŀƭ ǳƴŘǊŀƛƴŜŘ ǘŜǎǘǎΦ 
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  9ŦŦŜŎǘ ƻŦ {ŀƳǇƭŜ {ƛȊŜ 

 

¢ƘƻǳƎƘ Ƴƻǎǘ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ ƘŀǾŜ ƛƴǘǊƻŘǳŎŜŘ ǎǇŜŎƛƳŜƴ ǎƛȊŜ ǊŀƴƎƛƴƎ ŦǊƻƳ ос ǘƻ тл 

ƳƳ ƛƴ ŘƛŀƳŜǘŜǊ ŀƴŘ тм ǘƻ мрл ƳƳ ƛƴ ƭŜƴƎǘƘ ό5ƛŀƳōǊŀΣ нлмлΤ aƛŎƘŀƭƻǿǎƪƛ ϧ /ŜǊƳŀƪΣ 

нллнΤ [ŀŘŘΣ мфтуΤ ½ƻǊƴōŜǊƎ ϧ [ƛΣ нлмлΤ hƳŀǊ ϧ {ŀŘǊŜƪŀǊƛƳƛΣ нлмрύΣ ǎŜǾŜǊŀƭ ǊŜǎŜŀǊŎƘŜǊǎ 

ƘŀǾŜ ǎǘǳŘƛŜŘ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǎŀƳǇƭŜ ǎƛȊŜ ƻƴ ǘƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ ǎƻƛƭ ƛƴ ǘǊƛŀȄƛŀƭ ǘŜǎǘǎΦ CƻǊ 

ƛƴǎǘŀƴŎŜΣ ŀ ǎŜǊƛŜǎ ƻŦ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ŎŀǊǊƛŜŘ ƻǳǘ ǳǎƛƴƎ [ŜƛƎƘǘƻƴ 

.ǳȊȊŀǊŘ ǎŀƴŘ ŀǎǎŜƳōƭƛƴƎ ǎǇŜŎƛƳŜƴ ƻŦ оу ƳƳ ŀƴŘ млл ƳƳ ŘƛŀƳŜǘŜǊ ƘŀǾŜ ōŜŜƴ 

ǊŜǇƻǊǘŜŘ ōȅ {Ŏƻǘǘ όмфутύΦ Lƴ ǘƘƛǎ ǎǘǳŘȅΣ ƘƛƎƘŜǊ ǇŜŀƪ ǎǘǊŜƴƎǘƘ ŀƴŘ ƛƴƛǘƛŀƭ ǎƘŜŀǊ ƳƻŘǳƭǳǎ 

ŀǊŜ ŦƻǳƴŘΣ ǿƘƛƭŜ ǎƳŀƭƭŜǊ ǇƻǎǘπǇŜŀƪ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƳƻōƛƭƛǎŜŘ ƛƴ ǘƘŜ ƭŀǊƎŜǊ ǎŀƳǇƭŜΦ 

hƳŀǊ ŀƴŘ {ŀŘǊŜƪŀǊƛƳƛ όнлмрύ Ƙŀǎ ǊŜǇƻǊǘŜŘ ƻǘƘŜǊ ǎƛƳƛƭŀǊ ƻōǎŜǊǾŀǘƛƻƴǎΣ ǿƘŜǊŜ ŀ 

ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƻƴƭȅ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ƘƛƎƘŜǊ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΣ 

ǿƘŜǊŜŀǎ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǎŀƳǇƭŜ ǎƛȊŜ ƛǎ ƴŜƎƭƛƎƛōƭŜ όCƛƎΦ оΦннŀύΦ Lƴ ŎƻƴǘǊŀǎǘΣ ǾƻƭǳƳŜǘǊƛŎ 

ǊŜǎǇƻƴǎŜǎ ŦƻǊ ŀƭƭ ǎǇŜŎƛƳŜƴ ǎƛȊŜǎ ŜȄƘƛōƛǘ ŎƻƴǘǊŀŎǘƛƻƴ ǿƛǘƘ ŀ ǎǘŜŀŘȅ ǊŜŘǳŎǘƛƻƴ ǳƴŘŜǊ 

ŘƛŦŦŜǊŜƴǘ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜǎ όCƛƎΦ оΦннōύΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǎŀƳǇƭŜ ǎƛȊŜ ƛǎ 

ŦƻǳƴŘ ǘƻ ōŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƭƻŎŀƭƛǎŜŘ ŘŜŦƻǊƳŀǘƛƻƴ ŀƴŘ ǎǇŜŎƛƳŜƴ ōƻǳƴŘŀǊȅ ŎƻƴŘƛǘƛƻƴǎ 

ό[ŀŘŜ ϧ ²ŀƴƎΣ нлммύΦ 
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όŀύ 

 

όōύ 

CƛƎΦ оΦнн 9ŦŦŜŎǘ ƻŦ ǘƘŜ ǎŀƳǇƭŜ ǎƛȊŜ ƻƴ ǘƘŜ ƳŜŀǎǳǊŜŘ ǎƻƛƭ ǊŜǎǇƻƴǎŜΥ όŀύ ǎǘǊŜǎǎ 

ǊŜǎǇƻƴǎŜ ŀƴŘ όōύ ǾƻƭǳƳŜǘǊƛŎ ǊŜǎǇƻƴǎŜ όhƳŀǊ ϧ {ŀŘǊŜƪŀǊƛƳƛΣ нлмрύ 
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  bƻƴπǳƴƛŦƻǊƳ ŘŜŦƻǊƳŀǘƛƻƴ 

 

{ƘŜŀǊ ōŀƴŘ ƛǎ ǘȅǇƛŎŀƭƭȅ ƻōǎŜǊǾŜŘ ƛƴ ōƻǘƘ ǎŀƴŘ ŀƴŘ Cw{ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎΦ оΦноΦ Lǘ Ŏŀƴ 

ǊŜǎǳƭǘ ŦǊƻƳ ŦǊƛŎǘƛƻƴ ŀǘ ǘƘŜ ǎǇŜŎƛƳŜƴ ŜƴŘΣ ǿƘƛŎƘ ǇǊŜǾŜƴǘǎ ǘƘŜ ǎƻƛƭ ŦǊƻƳ ƳƻǾƛƴƎ ƻǳǘǿŀǊŘ 

ŀƴŘ ƛƴŘǳŎƛƴƎ ǎƘŜŀǊ ǎǘǊŜǎǎ ό.ƛǎƘƻǇ ϧ DǊŜŜƴΣ мфсрΤ {ƘŜƴƎ Ŝǘ ŀƭΦΣ мффтύΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ 

hƳŀǊ ŀƴŘ {ŀŘǊŜƪŀǊƛƳƛ όнлмпύ ǎǘŀǘŜŘ ǘƘŀǘ ǘƘŜ ǎŀƳǇƭŜ ŜȄƘƛōƛǘƛƴƎ ōǳƭƎƛƴƎ ŘŜŦƻǊƳŀǘƛƻƴ 

ŀǘ ƭŀǊƎŜ ǎǘǊŀƛƴ ƳƛƎƘǘ ǇǊƻŘǳŎŜ ƴƻƴπǳƴƛŦƻǊƳ ǎǘǊŜǎǎ ŀƴŘ ǎǘǊŀƛƴǎΣ ǿƘƛŎƘ ŎƻǳƭŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ 

ƛƴŦƭǳŜƴŎŜ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊǎ ƻŦ ŀ ǎƻƛƭ ǎŀƳǇƭŜ όŜΦƎΦΣ ǇƻǊŜ ǇǊŜǎǎǳǊŜΣ ǎǘǊŀƛƴ 

ǎƻŦǘŜƴƛƴƎ ŀƴŘ ǾƻƭǳƳŜ ŎƘŀƴƎŜύΦ ! Ǌŀǘƛƻ ōŜǘǿŜŜƴ ǘƘŜ ƘŜƛƎƘǘ ŀƴŘ ŘƛŀƳŜǘŜǊ ό
Ὄ
Ὀύ ƻŦ ŀ 

ǎŀƳǇƭŜ ǘƘŀǘ ŀŦŦŜŎǘǎ ǘƘŜ ōǳƭƎƛƴƎ ŘŜŦƻǊƳŀǘƛƻƴ ƘŀǾŜ ōŜŜƴ ŘƛǎŎǳǎǎŜŘ ōȅ .ƛǎƘƻǇ ŀƴŘ DǊŜŜƴ 

όмффрύΣ ǿƘŜǊŜ ǎŀƳǇƭŜǎ ǿƛǘƘ ƭǳōǊƛŎŀǘŜŘ ŜƴŘǎ ŎƻǳƭŘ ŘŜŦƻǊƳ ƴŜŀǊƭȅ ǳƴƛŦƻǊƳƭȅ ƛƴ ǘƘŜ 

ŘǊŀƛƴŜŘ ŎƻƴŘƛǘƛƻƴ ǿƘŜƴ ǘƘŜ Ǌŀǘƛƻ Ŝǉǳŀƭ ǘƻ мΣ ǿƘƛƭŜ ǎƭŜƴŘŜǊ ǎŀƳǇƭŜ ό
Ὄ
Ὀ ςύ ŜȄƘƛōƛǘǎ 

ōǳƭƎƛƴƎ ŘŜŦƻǊƳŀǘƛƻƴ ƛǊǊŜǎǇŜŎǘƛǾŜ ƻŦ ŜƴŘ ǊŜǎǘǊŀƛƴǘǎΦ aŀƴȅ ŜŀǊƭƛŜǊ ǎǘǳŘƛŜǎ όŜΦƎΦΣ ½ƘŀƴƎΣ 

мффтΤ 5ŜǎǊǳŜǎ Ŝǘ ŀƭΦΣ мффсΤ [ƛǳ Ŝǘ ŀƭΦΣ нлмоύ ǎǘŀǘŜŘ ǎƘŜŀǊ ōŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ŘŜǇŜƴŘǎ 

ƻƴ ǎŀƳǇƭŜ ŘŜƴǎƛǘȅ ŀƴŘ ǎƻƛƭ ǘȅǇŜǎΦ Lƴ 5ŜǎǊǳŜǎΩǎ ǎǘǳŘȅΣ ǘƘŜ ǎƘŜŀǊ ōŀƴŘ Ƴŀƛƴƭȅ ƻŎŎǳǊǎ ƛƴ 

ǘƘŜ ŘŜƴǎŜ ǎŀƳǇƭŜ ό5ŜǎǊǳŜǎΣ мффсύΦ .ǳǘ ǎƻƳŜ ǎǘǳŘƛŜǎ ǎƘƻǿ ǘƘŀǘ ǎƘŜŀǊ ōŀƴŘ Ŏŀƴ ōŜ 

ƻōǎŜǊǾŜŘ ŜǾŜƴ ƛƴ ƭƻƻǎŜ ƳŀǎƻƴǊȅπǎŀƴŘ ǎŀƳǇƭŜǎ όCƛƴƴƻ Ŝǘ ŀƭΦΣ мффсύΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ 

ǾƻƛŘ Ǌŀǘƛƻ ǿƛǘƘƛƴ ǘƘŜ ǎƘŜŀǊ ōŀƴŘ ǿƻǳƭŘ ōŜ ƭŀǊƎŜǊ ǘƘŀƴ ǘƘŜ Ǝƭƻōŀƭ ǾƻƛŘ Ǌŀǘƛƻ ƻŦ ǘƘŜ 

ǎŀƳǇƭŜ ŘǳŜ ǘƻ ƳƻǊŜ ǾƻƭǳƳŜ ŜȄǇŀƴǎƛƻƴ ό½ƘŀƴƎΣ мффтύΦ 

9ƴƭŀǊƎŜŘ ŀƴŘ ƭǳōǊƛŎŀǘŜŘ ŜƴŘ ǇƭŀǘŜƴǎ ǿŜǊŜ ŦƛǊǎǘ ŜƳǇƭƻȅŜŘ ōȅ wƻǿŜ όмфснύΣ ŀƛƳƛƴƎ ǘƻ 

ŀƭƭƻǿ ƘƻƳƻƎŜƴŜƻǳǎ ǎǘǊŜǎǎ ŘƛǎǘǊƛōǳǘƛƻƴ ŀƴŘ ŀ ǳƴƛŦƻǊƳ ŘŜŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ǎŀƳǇƭŜΦ ¢ƘŜ 

ǊŜǎǳƭǘǎ ƻŦ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ǘŜǎǘǎ ǳǎƛƴƎ ƭǳōǊƛŎŀǘŜŘ ŜƴŘ ǇƭŀǘŜƴǎ ƛƴŘƛŎŀǘŜ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ 

ƛǎ ǎƳŀƭƭŜǊ ǘƘŀƴ ǘƘŜ ƻƴŜ ǿƛǘƘƻǳǘ ǘƘŜ ƭǳōǊƛŎŀǘŜŘ ǘŜŎƘƴƛǉǳŜ ό.ƛǎƘƻǇ ϧ DǊŜŜƴΣ мфсрύΦ 

{ƛƳƛƭŀǊƭȅΣ ƛƴ ǳƴŘǊŀƛƴŜŘ ǘŜǎǘǎΣ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎΦ оΦнпΣ ǘƘŜ ǎŀƳǇƭŜ ǿƛǘƘ ƭǳōǊƛŎŀǘŜŘ 

ǘŜŎƘƴƛǉǳŜ ŜȄƘƛōƛǘǎ ǘƘŜ ǇŜŀƪ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ǎƭƛƎƘǘƭȅ ƭƻǿŜǊ ǘƘŀƴ ǘƘŀǘ ǿƛǘƘƻǳǘ ƭǳōǊƛŎŀǘƛƻƴ 

όhƳŀǊ ϧ {ŀŘǊŜƪŀǊƛƳƛΣ нлмпύΦ /ƻƴǾŜǊǎŜƭȅΣ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ƭǳōǊƛŎŀǘƛƻƴ ǘŜŎƘƴƛǉǳŜ ƻƴ ǘƘŜ 

ǇŜŀƪ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ [ŜŜ όмфтуύΣ ŀǎ ŀ ǊŜǎǳƭǘΣ ŘǳŜ ǘƻ ǘƘŜ ŎƘŀƴƎŜ ƻŦ 
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ǇƻǊŜ ǇǊŜǎǎǳǊŜ ŀǘ ŦŀƛƭǳǊŜΣ ŀƴ ǳƴǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜ ǿƛǘƘ ǘƘŜ ƭǳōǊƛŎŀǘŜŘ ŜƴŘ ƛƴ ǳƴŘǊŀƛƴŜŘ 

ǘŜǎǘǎ ŜȄƘƛōƛǘǎ ƘƛƎƘŜǊ ǇŜŀƪ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ŀƴŘ ƭƻǿŜǊ ǇƻǊŜ ǇǊŜǎǎǳǊŜ ǘƘŀƴ ǘƘƻǎŜ ǿƛǘƘ ƴƻƴπ

ƭǳōǊƛŎŀǘŜŘ ŜƴŘΦ !ƭǎƻΣ [ƛǳ Ŝǘ ŀƭ όнлмоύ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ŀƭǘƘƻǳƎƘ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ƭǳōǊƛŎŀǘŜŘ 

ǇƭŀǘŜƴǎ ǿƻǳƭŘ ōŜ ŀƴ ŜŦŦŜŎǘƛǾŜ ǿŀȅ ǘƻ ŜƭƛƳƛƴŀǘŜ ǘƘŜ ŜƴŘ ǊŜǎǘǊŀƛƴ ƛǘ ƛƴ ǘǊƛŀȄƛŀƭ ǘŜǎǘǎΣ ǘƘŜ 

ǎǇŜŎƛƳŜƴ ǘŜƴŘŜŘ ǘƻ ǎƭƛŎŜ ŘǳŜ ǘƻ ǘƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ŜƴŘ ƭǳōǊƛŎŀǘƛƻƴΦ  

 

     

    όŀύ           όōύ 

CƛƎΦ оΦно ¢ȅǇƛŎŀƭ ǎŀƳǇƭŜ ŘŜŦƻǊƳŀǘƛƻƴ ƛƴ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ όŀύ 

ōǳƭƎƛƴƎ ŀƴŘ όōύ ǎƘŜŀǊ ōŀƴŘ 
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CƛƎΦ оΦнп 9ŦŦŜŎǘ ƻŦ ƭǳōǊƛŎŀǘŜŘ ŜƴŘ ǇƭŀǘŜƴǎ ƻƴ ǎǘǊŜǎǎπǎǘǊŀƛƴ ōŜƘŀǾƛƻǳǊ ƛƴ ǳƴŘǊŀƛƴŜŘ 

ǘŜǎǘǎ όhƳŀǊ ϧ {ŀŘǊŜƪŀǊƛƳƛΣ нлмпύΦ 

 

aŜƳōǊŀƴŜ tŜƴŜǘǊŀǘƛƻƴ 

 

Lƴ ŀ ǘǊŀŘƛǘƛƻƴŀƭ ǘǊƛŀȄƛŀƭ ǘŜǎǘΣ ǘƘŜ ǎƻƛƭ ǎǇŜŎƛƳŜƴ ƛǎ ǳǎǳŀƭƭȅ ŜƴŎƭƻǎŜŘ ƛƴ ŀ ƭŀǘŜȄ ƳŜƳōǊŀƴŜ 

ǘƻ ƛǎƻƭŀǘŜ ƛǘ ŦǊƻƳ ǘƘŜ ŎŜƭƭ ǿŀǘŜǊΦ ¢Ƙƛǎ ƛƳǇƭƛŜǎ ǘƘŜ ƳŜƳōǊŀƴŜ ƛǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ǿƘƻƭŜ 

ǇǊƻŎŜǎǎ ƻŦ ǘƘŜ ǘŜǎǘΣ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŜ ǊǳōōŜǊ ƳŜƳōǊŀƴŜ Ƙŀǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘ ƻƴ ǘƘŜ 

ōŜƘŀǾƛƻǳǊ ƻŦ ǘƘŜ ǎŀƳǇƭŜΣ ǎǳŎƘ ŀǎ ǾƻƭǳƳŜ ŎƘŀƴƎŜ όŘǊŀƛƴŜŘ ŎƻƴŘƛǘƛƻƴύΣ ǇƻǊŜ ǇǊŜǎǎǳǊŜ 

όǳƴŘǊŀƛƴŜŘύ ŀƴŘ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎΦ CƛƎΦ оΦнрŀ ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ƳŜƳōǊŀƴŜ ǇŜƴŜǘǊŀǘŜǎ ǘƘŜ 

ǎƻƛƭ ǎǇŜŎƛƳŜƴ ǳƴŘŜǊ ƘƛƎƘ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΦ ¢ƘŜ ƳŜƳōǊŀƴŜ ǇŜƴŜǘǊŀǘƛƻƴ Ŏŀƴ ŎŀǳǎŜ 

ǎƻƳŜ ƳŜŀǎǳǊŜƳŜƴǘ ŜǊǊƻǊǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǘƘŜ ǎŀƳǇƭŜϥǎ ǇƻǊŜ ǇǊŜǎǎǳǊŜ ǿƛƭƭ ōŜ ƛƴŎǊŜŀǎŜŘ 

ōŜŎŀǳǎŜ ƻŦ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ŎŜƭƭ ǇǊŜǎǎǳǊŜ ŘǳǊƛƴƎ ǘƘŜ ǎŀǘǳǊŀǘƛƻƴ ǎǘŀƎŜΣ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜ 

ǾƻƭǳƳŜ ƛǎ ŎƻƴǎǘŀƴǘΦ !ǎ ŀ ǊŜǎǳƭǘΣ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎ оΦнрōΣ ǘƘŜ ǎŀƳǇƭŜ ƴƻǘ ƻƴƭȅ ǿƛǘƘǎǘŀƴŘǎ 

ǘƘŜ ǎǘǊŜǎǎ ŎŀǳǎŜŘ ōȅ ǘƘŜ ŎŜƭƭ ǇǊŜǎǎǳǊŜΣ ōǳǘ ŀƭǎƻ ŜȄǘǊŀ ǎǘǊŜǎǎ ƎƛǾŜƴ ōȅ ǘƘŜ ƳŜƳōǊŀƴŜ 

ǇŜƴŜǘǊŀǘƛƻƴΣ ǿƘƛŎƘ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ŜƭŀǎǘƛŎ ƳƻŘǳƭǳǎ ŀƴŘ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ ƳŜƳōǊŀƴŜΦ 

/ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘŜ ƳŜŀǎǳǊŜŘ ǊŜǎǳƭǘǎ ƳƛƎƘǘ ōŜ ƻǾŜǊŜǎǘƛƳŀǘŜŘ ƻǊ ǳƴŘŜǊŜǎǘƛƳŀǘŜŘΦ  
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όŀύ 

 

όōύ 

CƛƎ оΦнр όŀύ ! ǇƻǎǎƛōƭŜ ƳŜƳōǊŀƴŜ ǇŜƴŜǘǊŀǘƛƻƴ ƻƴ ǎƻƛƭ ǎǇŜŎƛƳŜƴ ŘǳǊƛƴƎ ǎŀǘǳǊŀǘƛƻƴ 

ŀƴŘ όōύ ŀ ǇƻǎǎƛōƭŜ ǎŎƘŜƳŀǘƛŎ ŘƛŀƎǊŀƳ ƻŦ ǘƘŜ ǎƻƛƭ ǎǇŜŎƛƳŜƴ ŎƻƳǇǊŜǎǎŜŘ ōȅ ŎƻƴŦƛƴƛƴƎ 

ǇǊŜǎǎǳǊŜ ŀƴŘ ǘƘŜ ǎǘǊŜǎǎ ƎƛǾŜƴ ōȅ ƳŜƳōǊŀƴŜ ǇŜƴŜǘǊŀǘƛƻƴΦ 
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bŜǿƭŀƴŘ ŀƴŘ !ƭƭŜƭȅ όмфртύ ǿŜǊŜ ŀƳƻƴƎ ǘƘŜ ŦƛǊǎǘ ǘƻ ǊŜŎƻƎƴƛǎŜ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǘƘŜ 

ƳŜƳōǊŀƴŜ ǇŜƴŜǘǊŀǘƛƻƴ ƛƴ ǘǊƛŀȄƛŀƭ ǘŜǎǘǎΦ ¢ƘŜȅ ŦƻǳƴŘ ǘƘŀǘ ƛǘ ǿƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ŀƴ 

ƻǾŜǊŜǎǘƛƳŀǘƛƻƴ ƻŦ ǘƘŜ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ŀƴŘ ǳƴŘŜǊŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ǾƻƛŘ Ǌŀǘƛƻ ŀŦǘŜǊ 

ŎƻƴǎƻƭƛŘŀǘƛƻƴΦ ¢ƘŜǊŜŦƻǊŜΣ Ƴŀƴȅ ƭŀǘŜǊ ǎǘǳŘƛŜǎ όwŀƧǳ ϧ {ŀŘŀǎƛǾŀƴΣ мфтпΤ .ŀƭŘƛ ϧ bƻǾŀΣ 

мфупΤ bƛŎƘƻƭǎƻƴ Ŝǘ ŀƭΦΣ мффоΤ !ƴǎŀƭ ϧ 9ǊƪŜƴΣ мффсΤ ½ƘŀƴƎΣ мффтύ ƘŀǾŜ ƛƴǾŜǎǘƛƎŀǘŜŘ ǘƘŜ 

ŦŀŎǘƻǊǎ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ƳŜƳōǊŀƴŜ ǇŜƴŜǘǊŀǘƛƻƴ ƛƴ ŀ ǎƻƛƭ ǎǇŜŎƛƳŜƴΥ 

- 9ŦŦŜŎǘƛǾŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ 

- ¢ƘŜ ƎǊŀƛƴ ǎƛȊŜΣ ǎŀƳǇƭŜ ŘŜƴǎƛǘȅ ŀƴŘ ƎǊŀŘŀǘƛƻƴ ƻŦ ǘƘŜ ǎŀƳǇƭŜ 

- ¢ƘŜ ƳŜƳōǊŀƴŜ ǘƘƛŎƪƴŜǎǎ ŀƴŘ ƛǘǎ ŜƭŀǎǘƛŎ ƳƻŘǳƭǳǎ 

.ŀǎŜŘ ƻƴ ǎǳŎƘ ƻōǎŜǊǾŀǘƛƻƴǎΣ ǎŜǾŜǊŀƭ ƳŜǘƘƻŘǎ ƘŀǾŜ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ǘƘŜ 

ƳŜƳōǊŀƴŜ ŜŦŦŜŎǘϥǎ ŎƻǊǊŜŎǘƛƻƴ ƻƴ ǘƘŜ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎ ŀƴŘ ǾƻƭǳƳŜ ŎƘŀƴƎŜΦ 

¢ƘŜ ƳŜƳōǊŀƴŜ ǎǘƛŦŦƴŜǎǎ ό%ύ ǿŀǎ ŦƛǊǎǘ ƳŜƴǘƛƻƴŜŘ ōȅ IŜƴƪŜƭ ŀƴŘ DƛƭōŜǊǘ όмфрнύΣ ǿƘƛŎƘ 

ƛǎ ǘƘŜ ƳŀƧƻǊ ŦŀŎǘƻǊ ŎŀǳǎƛƴƎ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎ ƻŦ ǘƘŜ 

ǎǇŜŎƛƳŜƴΦ [ŀǘŜǊ ǎǘǳŘƛŜǎ όŜΦƎΦΣ .ŀƭŘƛ ϧ bƻǾŀΣ мфупΤ wŀƎƘǳƴŀƴŘŀƴ Ŝǘ ŀƭΦΣ нлмнύ ƘŀǾŜ 

ǊŜǇƻǊǘŜŘ ǘƘŀǘ ƳŜƳōǊŀƴŜ ǎǘƛŦŦƴŜǎǎ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ƳŀǘŜǊƛŀƭ ǘȅǇŜΣ ǘƘƛŎƪƴŜǎǎΣ ŀƴŘ 

ŘƛƳŜƴǎƛƻƴ ƻŦ ǘƘŜ ƳŜƳōǊŀƴŜΦ !{¢a Ƙŀǎ ŜƳǇƭƻȅŜŘ ŀ ŎƻƳƳƻƴ ŎƻǊǊŜŎǘƛƻƴ ŦƻǊ ǘƘŜ ǎƘŜŀǊ 

ǎǘǊŜǎǎ ŎŀǳǎŜŘ ōȅ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ƳŜƳōǊŀƴŜ ό!{¢a 5 птстπммύΥ 

ῳή         όоΦмпύ 

ǿƘŜǊŜ ὸ ÍÍ Σ Ὁ Ë0Á  ŀƴŘ ‐ Ϸ  ŀǊŜ ǘƘŜ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ ƳŜƳōǊŀƴŜΣ 

ƳŜƳōǊŀƴŜ ǎǘƛŦŦƴŜǎǎ ŀƴŘ ǘƘŜ ŀȄƛŀƭ ǎǘǊŀƛƴΣ ǊŜǎǇŜŎǘƛǾŜƭȅΤ Ὀ ÍÍƛǎ ǘƘŜ ǎŀƳǇƭŜ ŘƛŀƳŜǘŜǊ 

ŀŦǘŜǊ ŎƻƴǎƻƭƛŘŀǘƛƻƴΦ ¢ƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ŦǊƻƳ Ƴƻǎǘ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ όŜΦƎΦΣ wŀƎƘǳƴŀƴŘŀƴΣ 

нлмнΤ hƳŀǊ ϧ {ŀŘǊŜƪŀǊƛƳƛΣ нлмпΤ DǊŜŜǳǿ Ŝǘ ŀƭΦΣ нллмύ ǎǘŀǘŜŘ ǘƘŜ ǘƘƛƴƴŜǊ ǘƘŜ 

ƳŜƳōǊŀƴŜΣ ǘƘŜ ǎƳŀƭƭŜǊ ǘƘŜ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎ ƛǎ ŘǳŜ ǘƻ ƳŜƳōǊŀƴŜ ǇŜƴŜǘǊŀǘƛƻƴΦ 

IƻǿŜǾŜǊΣ ǘƘŜ ƳŜƳōǊŀƴŜϥǎ ŜŦŦŜŎǘ Ŏŀƴ ōŜ ƴŜƎƭŜŎǘŜŘ ǿƘŜƴ ǘƘŜ ŜǊǊƻǊ ƛƴ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎ 

ƛǎ ƭŜǎǎ ǘƘŀƴ р҈ όwŀƎƘǳƴŀƴŘŀƴΣ нлмрύΦ 
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Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ǊǳōōŜǊ ƳŜƳōǊŀƴŜ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎΣ 

ǘƘŜ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ŜŦŦŜŎǘ ƛǎ ŀƭǎƻ ƻŦ ŎƻƴŎŜǊƴ ōȅ Ƴŀƴȅ ǊŜǎŜŀǊŎƘŜǊǎ όbŜǿƭŀƴŘ ϧ !ƭƭŜƭȅΣ 

мфрфΤ {ƪŜƳǇǘƻƴΣ мфрпΤ wŀƎƘǳƴŀƴŘŀƴΣ нлммύΦ CƻǊ ƛƴǎǘŀƴŎŜΣ {ƪŜƳǇǘƻƴ όмфрпύ 

ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǎŀƳǇƭŜ ǇƻǊŜ ǇǊŜǎǎǳǊŜ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ŎƻƴŦƛƴƛƴƎ 

ǇǊŜǎǎǳǊŜ ǳǎƛƴƎ {ƪŜƳǇǘƻƴΩ . ŦŀŎǘƻǊ ŘǳǊƛƴƎ ǘƘŜ ǎŀǘǳǊŀǘƛƻƴ ǎǘŀƎŜΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ƛǎ ƭƛƳƛǘŜŘ 

ǘƻ ǘƘŜ ǇƻǎǎƛōƭŜ ǇŜƴŜǘǊŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜƳōǊŀƴŜ ƛƴǘƻ ǘƘŜ ǎƻƛƭ ǾƻƛŘǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ŜŦŦŜŎǘ 

ƻŦ ƳŜƳōǊŀƴŜ ǇŜƴŜǘǊŀǘƛƻƴ ǿƻǳƭŘ ōŜ ƭŜǎǎ ŘǳǊƛƴƎ ǎŀǘǳǊŀǘƛƻƴ όwŀƎƘǳƴŀƴŘŀƴΣ нлммύΦ 

CǳǊǘƘŜǊƳƻǊŜΣ ŀ ǇǊƻǇƻǎŜŘ ƳŜǘƘƻŘ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ ǘƘŜ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ŘǳŜ ǘƻ ƳŜƳōǊŀƴŜ 

ǇŜƴŜǘǊŀǘƛƻƴ Ƙŀǎ ōŜŜƴ ƛƴǘǊƻŘǳŎŜŘ ōȅ .ŀƭŘƛ ŀƴŘ bƻǾŀ όмфупύΥ 

6 6
ͻ

     όоΦмрύ 

ǿƘŜǊŜ Ὀ   ŀƴŘ Ὀ  ŀǊŜ ǘƘŜ ƳŜŀƴ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ǎŀƴŘ ŀƴŘ ǘƘŜ ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ 

ǎŀƳǇƭŜΦ !ŎŎƻǊŘƛƴƎ ǘƻ 9ǉΦ όоΦмрύΣ ƛǘ ƛǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ƛǎ ŀƭǎƻ ŀŦŦŜŎǘŜŘ ōȅ 

ǘƘŜ ƳŜŀƴ ŘƛŀƳŜǘŜǊ ƻŦ ǎŀƴŘ Ὀ  ŀƴŘ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ „Φ  

¢ƘŜ ŎƻƳƳƻƴ ƳŜƳōǊŀƴŜ ŎƻǊǊŜŎǘƛƻƴ ƳŜǘƘƻŘǎ ŀōƻǾŜ ŀǊŜ ƴƻǘ ŀŘƻǇǘŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ŘǳŜ 

ǘƻ ǎŜǾŜǊŀƭ ǊŜŀǎƻƴǎΦ CƛǊǎǘƭȅΣ ŘǳŜ ǘƻ ǘƘŜ ƭŀŎƪ ƻŦ ǘƘŜ ¸ƻǳƴƎΩǎ ƳƻŘǳƭǳǎ ƻŦ ƳŜƳōǊŀƴŜΣ ǿƘƛŎƘ 

ƛǎ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǇǊƻǇŜǊǘȅ ŦƻǊ ƳŜƳōǊŀƴŜΣ ǘƘŜ ŀōƻǾŜ ŎƻǊǊŜŎǘƛƻƴ ƳŜǘƘƻŘ Ŧŀƛƭǎ ǘƻ 

ŜǎǘƛƳŀǘŜ ǘƘŜ ǇǊŜŎƛǎŜ ǊŜǎǳƭǘǎ ŎŀǳǎŜŘ ōȅ ǘƘŜ ƳŜƳōǊŀƴŜ ŜŦŦŜŎǘ ŀƴŘ ǘƘǳǎ ǘƘƻǎŜ ŎƻǊǊŜŎǘƛƻƴ 

ƳŜǘƘƻŘǎ ƘŀǾŜ ƴƻǘ ōŜŜƴ ǳǎŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅΦ {ŜŎƻƴŘƭȅΣ ǘƘŜ ƳŜƳōǊŀƴŜ ŎƻǊǊŜŎǘƛƻƴ Ƙŀǎ 

ōŜŜƴ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ Ψ/[L{t ǎǘǳŘƛƻΩ ǎƻŦǘǿŀǊŜΣ ǿƘƛŎƘ ƻƴƭȅ ǊŜǉǳƛǊŜǎ ǎŜǘǘƛƴƎ ǘƘŜ 

ƳŜƳōǊŀƴŜ ǘƘƛŎƪƴŜǎǎ ŀǘ ǘƘŜ ǎƘŜŀǊ ǎǘŀƎŜΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ƻƴŎŜ ǘƘŜ ǇŀǊŀƳŜǘŜǊ ƻŦ 

ƳŜƳōǊŀƴŜ ǘƘƛŎƪƴŜǎǎ ƛǎ ǎŜǘΣ ǘƘŜ ǎƻŦǘǿŀǊŜ Ŏŀƴ ƎŜƴŜǊŀǘŜ ǘƘŜ ǘŜǎǘƛƴƎ Řŀǘŀ ǎǳŎƘ ŀǎ ǘƘŜ 

ŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎ ŀƴŘ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅΦ IƻǿŜǾŜǊΣ ŀǎ ǎŀƳǇƭŜ ǳƴƛŦƻǊƳƛǘȅ 

ŀŦŦŜŎǘǎ ǘŜǎǘ ǊŜǎǳƭǘǎΣ ōƻǘƘ ǘƘŜ ŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎ ŀƴŘ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ƴŜŜŘ ǘƻ ōŜ ŎƻǊǊŜŎǘŜŘΦ 
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/ƘŀǇǘŜǊ пΥ ¢Ŝǎǘ wŜǎǳƭǘǎ ŀƴŘ 5ƛǎŎǳǎǎƛƻƴ 

 

пΦм ¢Ŝǎǘ wŜǎǳƭǘǎ 

 

! ǎŜǊƛŜǎ ƻŦ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ƘŀǾŜ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ǳǎƛƴƎ ǘƘŜ 

ŀǇǇŀǊŀǘǳǎ ǿƛǘƘ ƘƛƎƘπǇǊŜŎƛǎƛƻƴ ŜƭŜŎǘǊƻƴƛŎ ǘǊŀƴǎŘǳŎŜǊǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǘȅǇƛŎŀƭ 

ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘΦ ¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ Ƙƻǎǘ ǎŀƴŘ Ŏŀƴ ōŜ ǘǊŜŀǘŜŘ 

ŀǎ ŀ ǊŜŦŜǊŜƴŎŜ ŦƻǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴ ƻƴ ǎŀƴŘ ōŜƘŀǾƛƻǳǊΦ 

Lƴ ƎŜƴŜǊŀƭΣ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ ǊŜǎǳƭǘǎ ƻŦ ǘǊƛŀȄƛŀƭ ǘŜǎǘǎ ŦǊƻƳ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ όŜΦƎΦΣ 

aƛŎƘŀƭƻǿǎƪƛ ϧ /ŜǊƳŀƪΣ нллнΤ 5ƛŀƳōǊŀΣ нлмлΤ ²ŀƴƎ Ŝǘ ŀƭΦΣ нлмтΤ aǳƛǊ ²ƻƻŘ Ŝǘ ŀƭΦΣ 

нлмсύ ŦƻŎǳǎ ƻƴ ǾŀǊƛƻǳǎ ŀǎǇŜŎǘǎ ǎǳŎƘ ŀǎ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǎŀƴŘ ǇǊƻǇŜǊǘƛŜǎ όŜΦƎΦΣ ǎŀƴŘ ǘȅǇŜΣ 

ǇŀǊǘƛŎƭŜ ǎƛȊŜΣ ŘŜƴǎƛǘȅύΣ ŦƛōǊŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ όŜΦƎΦΣ ŦƛōǊŜ ŎƻƴǘŜƴǘΣ ŦƛōǊŜ ƭŜƴƎǘƘ ŀƴŘ ŦƛōǊŜ 

ǘȅǇŜύ ŀƴŘ ƭƻŀŘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ όŜΦƎΦΣ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ŀƴŘ ƭƻŀŘƛƴƎ ǊŀǘŜύΣ ǘƻ ŜȄǇƭƻǊŜ ǘƘŜ 

ŦŀŎǘƻǊǎ ǘƘŀǘ Ƴŀȅ ƛƴŦƭǳŜƴŎŜ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊǎ ƻŦ ǘƘŜ ǎƻƛƭΦ ¢ƘŜ ŀƴŀƭȅǎŜǎ ƻŦ ǘƘŜ 

ǊŜǎǳƭǘǎ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊ ǿƛƭƭ ŦƻŎǳǎ ƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŀǎǇŜŎǘǎΥ 

- {ǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ 

- {ƘŜŀǊ ǎǘǊŜƴƎǘƘ 

- 5ƛƭŀǘŀƴŎȅ 

- /ǊƛǘƛŎŀƭ ǎǘŀǘŜ 

¢ƘŜ ǎƻƛƭ ǎŀƳǇƭŜǎ ƘŀǾŜ ōŜŜƴ ǇǊŜǇŀǊŜŘ ǳǎƛƴƎ ǘǿƻ ŘƛŦŦŜǊŜƴǘ ǎŀƴŘǎΦ ¢Ƙƛǎ ŎƘŀǇǘŜǊ ǿƛƭƭ 

Ƴŀƛƴƭȅ ŦƻŎǳǎ ƻƴ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǎŀƳǇƭŜǎ ǇǊŜǇŀǊŜŘ ǳǎƛƴƎ Iƻǎǘǳƴ ǎŀƴŘ ŀƴŘ 

ǇƻƭȅǇǊƻǇȅƭŜƴŜ ŦƛōǊŜǎΦ ! ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ƻƴ [ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ ǎŀƴŘ ŀǊŜ ǳǎŜŘ 

ǘƻ ǎƘƻǿ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǎŀƴŘ ǘȅǇŜ ƻƴ ǘƘŜ ǎƻƛƭ ōŜƘŀǾƛƻǳǊΦ wŜǎǳƭǘǎ ƻŦ нм ǘŜǎǘǎ ŀǊŜ ǎƘƻǿƴ ƛƴ 

ǘƘƛǎ ŎƘŀǇǘŜǊΣ ƻŦ ǿƘƛŎƘ мо ƻŦ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ŀǊŜ ŦƻǊ Ƙƻǎǘ ǎŀƴŘ ǎŀƳǇƭŜǎΣ ǘƘŜ ǊŜǎǘ ŀǊŜ ŦƻǊ 

ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜǎΣ ŎƻǾŜǊƛƴƎ ŀ ǊŀƴƎŜ ƻŦ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ŦǊƻƳ рл ƪtŀ ǘƻ олл 

ƪtŀΦ ¢ƘŜ ǎŀƳǇƭŜǎ ŀǊŜ ǊŜƛƴŦƻǊŎŜŘ ōȅ ǇƻƭȅǇǊƻǇȅƭŜƴŜ ŦƛōǊŜǎ ŀƴŘ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ ǾŀǊƛŜǎ 

ŦǊƻƳ л҈ ǘƻ лΦрл҈Φ ¢ƘŜ ǘŜǎǘ ŘŜǘŀƛƭǎΣ ƛƴŎƭǳŘƛƴƎ ŦƛōǊŜ ŎƻƴǘŜƴǘ ŀƴŘ ǊŜƭŀǘƛǾŜ ŘŜƴǎƛǘƛŜǎ ŦƻǊ 

ǘƘŜ ǎŀƳǇƭŜǎ ƘŀǾŜ ōŜŜƴ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ пΦмΦ 
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¢ŀōƭŜ пΦм ¢ƘŜ ōŀǎƛŎ ŘŜǘŀƛƭǎ ƻŦ ǘŜǎǘŜŘ ǎǇŜŎƛƳŜƴǎ ǳǎŜŘ ƛƴ ǘƘƛǎ /ƘŀǇǘŜǊ 

¢Ŝǎǘ L5 ύ ό҈ύ „ όƪtŀύ Ὡ Ὀό҈ύ 

wŜǇŜŀǘŀōƛƭƛǘȅ ƻŦ ǘŜǎǘ ǊŜǎǳƭǘǎ 

Iƻǎψмлл π млл лΦулс ртΦлс 

Iƻǎψмллψлм π млл лΦулу рсΦпт 

Iƻǎψолл π олл лΦумп рпΦтм 

Iƻǎψоллψлм π олл лΦулм руΦро 

{ƻƛƭ ǘȅǇŜ 

Iƻǎψмллψлулψa¢ π млл лΦтуф снΦлс 

Iƻǎψнллψлулψa¢ π нлл лΦулм руΦро 

Iƻǎψоллψлулψa¢ π олл лΦтул спΦтм 

[.ψмллψлулψa¢ π млл лΦулм ноΦсл 

[.ψнллψлулψa¢ π нлл лΦтфо нсΦул 

[.ψоллψлулψa¢ π олл лΦтус нфΦсл 

{ƻƛƭ ŘŜƴǎƛǘȅ 

[.ψмллψлулψa¢ π млл лΦулм ноΦсл 

[.ψмллψлтрψa¢ π млл лΦтро пнΦул 

[.ψмллψлсрψa¢ π млл лΦсру улΦул 

CƛōǊŜ ŎƻƴǘŜƴǘ 

Iƻǎψрлψлул π рл лΦулл руΦун 

Iƻǎψмллψлул π млл лΦтуф снΦлс 

Iƻǎψнллψлул π нлл лΦулм руΦро 

Iƻǎψоллψлул π олл лΦтул спΦтм 

Cw{ψрлψлулψлнр лΦнр рл лΦтту срΦнф 

Cw{ψмллψлулψлнр лΦнр млл лΦтуф снΦлс 

Cw{ψнллψлулψлнр лΦнр нлл лΦуну рлΦрф 

Cw{ψоллψлулψлнр лΦнр олл лΦулу рсΦпт 

Cw{ψрлψлулψлрл лΦрл рл лΦтут снΦср 

Cw{ψмллψлулψлрл лΦрл млл лΦтур соΦно 
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Cw{ψнллψлулψлрл лΦрл нлл лΦтус снΦфп 

Cw{ψоллψлулψлрл лΦрл олл лΦтфу рфΦпм 

 

пΦн {ǘǊŜǎǎπ{ǘǊŀƛƴ wŜƭŀǘƛƻƴǎƘƛǇ ƻŦ Iƻǎǘ ŀƴŘ CƛōǊŜπwŜƛƴŦƻǊŎŜŘ 

{ŀƴŘ 

 

пΦнΦм wŜǇŜŀǘŀōƛƭƛǘȅ ƻŦ wŜǎǳƭǘǎ ŦƻǊ tǳǊŜ {ŀƴŘ 

 

¢ƘŜ ǊŜǇŜŀǘŀōƛƭƛǘȅ ƛƴǾŜǎǘƛƎŀǘƛƻƴ Ƙŀǎ ōŜŜƴ ǇŜǊŦƻǊƳŜŘ ǳǎƛƴƎ Iƻǎǘƻƴ ǎŀƴŘΦ !ƭƭ ǘƘŜ ǎŀƳǇƭŜǎ 

ƘŀǾŜ ōŜŜƴ ŎƻƴǎƻƭƛŘŀǘŜŘ ǳƴŘŜǊ ŜŦŦŜŎǘƛǾŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ƻŦ млл ƪtŀ ƻǊ олл ƪtŀΦ ¢ƘŜ 

ǾƻƛŘ Ǌŀǘƛƻ ŀŦǘŜǊ ŎƻƴǎƻƭƛŘŀǘƛƻƴ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ лΦумΣ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ǊŜƭŀǘƛǾŜ 

ŘŜƴǎƛǘȅ %56=rD Φ aƻǊŜ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǘŜǎǘǎ ŀǊŜ ƎƛǾŜƴ ƛƴ ¢ŀōƭŜ пΦнΦ 

 

¢ŀōƭŜ пΦнΥ ¢ƘŜ ǾƻƛŘ Ǌŀǘƛƻ ŀŦǘŜǊ ŎƻƴǎƻƭƛŘŀǘƛƻƴ ǳǎŜŘ ƛƴ ǘƘŜ ǘŜǎǘ 

{ŀƳǇƭŜ L5 aŜǘƘƻŘ 

±ƻƛŘ Ǌŀǘƛƻ ŀŦǘŜǊ 

ǎŀƳǇƭŜ 

ǇǊŜǇŀǊŀǘƛƻƴ 

όὩ ύ 

±ƻƭǳƳŜ 

ŎƘŀƴƎŜ 

ŘǳǊƛƴƎ 

ŎƻƴǎƻƭƛŘŀǘƛƻƴ 

όŎŎύ 

±ƻƛŘ Ǌŀǘƛƻ 

ŀŦǘŜǊ 

ŎƻƴǎƻƭƛŘŀǘƛƻƴ 

όὩύ 

Iƻǎψмлл 

a¢ 

лΦулу лΦмуу лΦулс 

Iƻǎψмллψлм лΦумм лΦммл лΦулу 

Iƻǎψолл лΦумф лΦопт лΦумп 

Iƻǎψоллψлм лΦумм лΦсну лΦулм 

 

CƛƎΦ пΦм ǎƘƻǿǎ ǘƘŜ ǊŜǇŜŀǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ƻƴ ǘƘŜ Ƙƻǎǘ ǎŀƴŘ ǿƛǘƘ ŜŦŦŜŎǘƛǾŜ 

ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ млл ƪtŀ ŀƴŘ олл ƪtŀΦ !ǎ Ŏŀƴ ōŜ ǎŜŜƴ ƛƴ CƛƎ пΦмόŀύΣ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ Ƙƻǎǘ 

ǎŀƴŘ ƘŀǾŜ ŀ ǎƛƳƛƭŀǊ ǾŀƭǳŜ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎΦ ¢Ƙƛǎ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƘŜ ǎǘǊŜǎǎπ

ǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ Ŏŀƴ ōŜ ŀǘǘǊƛōǳǘŜŘ ǘƻ ŀ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƘŜ ǾƻƛŘ Ǌŀǘƛƻ ōŜǘǿŜŜƴ ǘƘŜƳΣ ŀǘ 
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Ὡ ҐлΦумп ǾŜǊǎǳǎ ǘƘŜ ƻƴŜ ǿƛǘƘ Ὡ Ґ лΦулмΦ IƻǿŜǾŜǊΣ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƘŜ ŘƛƭŀǘŀƴŎȅ 

ōŜƘŀǾƛƻǳǊ όCƛƎΦ пΦмōύ ƛǎ ƳƻǊŜ ǇǊƻƴƻǳƴŎŜŘ ǘƘŀƴ ǘƘŀǘ ƻōǎŜǊǾŜŘ ƛƴ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ 

ǊŜǎǇƻƴǎŜΦ !ƭǘƘƻǳƎƘ ǘƘŜ ǾƻƛŘ Ǌŀǘƛƻǎ ƻŦ ǘƘŜ Ƙƻǎǘ ǎŀƴŘ ǎǇŜŎƛƳŜƴǎ ƛƴ млл ƪtŀ ŎƻƴŦƛƴƛƴƎ 

ǇǊŜǎǎǳǊŜ ŀǊŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ǘƘŜ ǎŀƳŜΣ ǿƛǘƘ ŀ ŘŜǾƛŀǘƛƻƴ ƻŦ лΦллнΣ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ 

ǾƻƭǳƳŜǘǊƛŎ ǊŜǎǇƻƴǎŜ ŜȄƘƛōƛǘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜΦ .ŜǎƛŘŜǎΣ ŀ ƘƛƎƘŜǊ ŘŜǾƛŀǘƛƻƴ ƛƴ ǘƘŜ 

ǾƻƛŘ ǊŀǘƛƻΣ ŎŀǳǎƛƴƎ ŀ ƳƻǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǾƻƭǳƳŜǘǊƛŎ ǊŜǎǇƻƴǎŜΣ Ƙŀǎ ōŜŜƴ 

ƻōǎŜǊǾŜŘ ƛƴ ǘƘŜ ǘŜǎǘƛƴƎ ǊŜǎǳƭǘǎ ǳƴŘŜǊ олл ƪtŀΦ ¢ƘŜǊŜŦƻǊŜΣ ǾƻƭǳƳŜǘǊƛŎ ǊŜǎǇƻƴǎŜ ƛǎ ƳƻǊŜ 

ǎŜƴǎƛǘƛǾŜ ǘƻ ǘƘŜ ǾƻƛŘ Ǌŀǘƛƻ ǘƘŀƴ ǘƘŜ ǎǘǊŜǎǎ ǊŜǎǇƻƴǎŜΦ 

!ƭǘƘƻǳƎƘ ǎƻƳŜ ŘƛŦŦŜǊŜƴŎŜ Ŏŀƴ ōŜ ƻōǎŜǊǾŜŘΣ ŀƭƭ ǘƘŜ ǊŜǇŜŀǘƛƴƎ ǊŜǎǳƭǘǎ ŀǊŜ ŜȄƘƛōƛǘƛƴƎ ŀ 

ǎƛƳƛƭŀǊ ǘǊŜƴŘ ƛƴ ōƻǘƘ Ǉƭƻǘǎ όCƛƎΦ пΦмύΦ aŜŀƴǿƘƛƭŜΣ ƛǘ ƛǎ ƛƴǘŜǊŜǎǘƛƴƎ ǘƻ ƴƻǘƛŎŜ ǘƘŀǘ ŀ ǎƳŀƭƭ 

ǾŀǊƛŀǘƛƻƴ ƻŦ ǾƻƛŘ Ǌŀǘƛƻ ŎƻǳƭŘ ōŜ ƴŜƎƭƛƎƛōƭŜ ƻƴ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ όή ‐ύ ǊŜǎǇƻƴǎŜΣ ōǳǘ ƛǘ 

Ƙŀǎ ŀ ƳƻǊŜ ǊŜƳŀǊƪŀōƭŜ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ŘƛƭŀǘŀƴŎȅ ōŜƘŀǾƛƻǳǊ ό‐ ‐ύΦ 
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όŀύ 

 

όōύ 

CƛƎΦ пΦм ¢ƘŜ ǊŜǇŜŀǘŀōƛƭƛǘȅ ƻŦ ǘŜǎǘ ǊŜǎǳƭǘǎ ƛƴ όŀύ ǎǘǊŜǎǎπǎǘǊŀƛƴ ŎǳǊǾŜ ŀƴŘ όōύ ǾƻƭǳƳŜ 

ŎƘŀƴƎŜǎ 
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пΦнΦн 9ŦŦŜŎǘ ƻŦ {ƻƛƭ ¢ȅǇŜ ƻƴ ¢ƘŜ {ǘǊŜǎǎπ{ǘǊŀƛƴ wŜƭŀǘƛƻƴǎƘƛǇ 

 

¢ƘŜ ŜŦŦŜŎǘ ƻŦ ǎƻƛƭ ǘȅǇŜ ƻƴ ǘƘŜ ǊŜǎǇƻƴǎŜ ƻŦ ǎŀƴŘ Ƙŀǎ ōŜŜƴ ǊŜǾƛŜǿŜŘ ƛƴ /ƘŀǇǘŜǊ нΦ Lƴ ǘƘƛǎ 

ǎǘǳŘȅΣ ǘƘŜ ǊŜǎǇƻƴǎŜ ƻŦ ǘǿƻ ǎŀƴŘǎ όIƻǎǘǳƴ ǎŀƴŘ ŀƴŘ [ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ ǎŀƴŘύ Ƙŀǎ ōŜŜƴ 

ƛƴǾŜǎǘƛƎŀǘŜŘΦ ¢ƘŜ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǘǿƻ ǎŀƴŘǎ ŀǊŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ пΦоΦ Iƻǎǘǳƴ ǎŀƴŘ ƛǎ ŀ ŦƛƴŜπ

ƎǊŀƛƴŜŘ ŀƴŘ ǳƴƛŦƻǊƳƭȅ ƎǊŀŘŜŘ ǎŀƴŘ ǿƛǘƘ ǎǳōπŀƴƎǳƭŀǊ ǘƻ ŀƴƎǳƭŀǊ ǇŀǊǘƛŎƭŜǎΦ ¢ƘŜ [ŜƛƎƘǘƻƴ 

.ǳȊȊŀǊŘ ǎŀƴŘ ƛǎ ŀ ǳƴƛŦƻǊƳƭȅ ƎǊŀŘŜŘ ǎŀƴŘ ǿƛǘƘ ƎǊŀǾŜƭΦ  

 

¢ŀōƭŜ пΦоΥ ¢ƘŜ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǘǿƻ ŘƛŦŦŜǊŜƴǘ ǎƻƛƭ 

{ƻƛƭ ¢ȅǇŜ Ὀ όƳƳύ ὅ Ὃ Ὡ  Ὡ  

Iƻǎǘǳƴ {ŀƴŘ лΦоо мΦп нΦсн мΦл лΦсс 

[ŜƛƎƘǘƻƴ 

.ǳȊȊŀǊŘ ǎŀƴŘ 
лΦро нΦмо нΦум лΦус лΦсм 

 

5ƛŦŦŜǊŜƴǘ ƳŜŀƴ ŘƛŀƳŜǘŜǊ όὈ  ύ ƻŦ ǎƻƛƭ ƛƴŘƛŎŀǘŜǎ ǘƘŜȅ Ƴŀȅ ŀŦŦŜŎǘ ǘƘŜ ǎƘŀǇŜ ƻŦ ǘƘŜ 

ǎǘǊŜƴƎǘƘ ŜƴǾŜƭƻǇŜΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘƛǎ ǿƻǳƭŘ ƛƴŘǳŎŜ ŀƴ ƛƴŎǊŜŀǎŜ ƻǊ ǊŜŘǳŎǘƛƻƴ ƛƴ ǘƘŜ 

ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƻŦ ǘƘŜ ǎǇŜŎƛƳŜƴΦ ¢ƘŜ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǘŜǎǘǎ ƘŀǾŜ ōŜŜƴ ŎƻƴŎƭǳŘŜŘ ƛƴ ¢ŀōƭŜ 

пΦпΦ 

 

CƛƎΦ пΦн ǎƘƻǿǎ ŀ ŎƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ǘǿƻ ŘƛŦŦŜǊŜƴǘ ǎƻƛƭ 

ǘȅǇŜǎ ǿƛǘƘ ǘƘŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ŦǊƻƳ млл ƪtŀ ǘƻ олл ƪtŀΦ !ǘ ŀƴȅ ƎƛǾŜƴ ǾŀƭǳŜ ƻŦ ŀȄƛŀƭ 

ǎǘǊŀƛƴΣ ǘƘŜ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎ ƻŦ ǘƘŜ [ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ ǎŀƴŘ ǎŀƳǇƭŜ ƛǎ ŀƭǿŀȅǎ ƘƛƎƘŜǊ ǘƘŀƴ 

ǘƘŀǘ ƻŦ ǘƘŜ Iƻǎǘǳƴ ǎŀƴŘΣ ǘƘƻǳƎƘ ǘƘŜƛǊ ǾƻƛŘ Ǌŀǘƛƻ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ǘƘŜ ǎŀƳŜΦ !ǎ 

ŘƛǎŎǳǎǎŜŘ ƛƴ /ƘŀǇǘŜǊ нΣ ǘƘŜ ƎǊŀŘŀǘƛƻƴ ƻŦ ǎƻƛƭ ƛǎ ǇƻǎƛǘƛǾŜƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŎƻŜŦŦƛŎƛŜƴǘ 

ƻŦ ǳƴƛŦƻǊƳƛǘȅ όὅύΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ǎǘǊŜƴƎǘƘ ǿƘŜƴ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ƛǎ ƭŀǊƎŜǊ 

ό5ƛŀƳōǊŀΣ нлмлύΦ !ŘŘƛǘƛƻƴŀƭ ƛƴǘŜǊŜǎǘƛƴƎ ƻōǎŜǊǾŀǘƛƻƴ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ CƛƎΦ пΦнόŀύΥ ǘƘŜ 

ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎ ƻŦ ǘƘŜ ǎŀƴŘǎ ƛǎ ǾŜǊȅ ŎƭƻǎŜ ƛƴ ǘƘŜ ǘŜǎǘǎΣ ǘƘƻǳƎƘ ǘƘŜ ǎƻƛƭ ǘȅǇŜ ƛǎ ŘƛŦŦŜǊŜƴǘΦ 

Lƴ ƎŜƴŜǊŀƭΣ ǘƘŜ [ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ ǎŀƴŘ ǎƘƻǿǎ ƭŜǎǎ ŘƛƭŀǘƛǾŜ ǊŜǎǇƻƴǎŜ όCƛƎΦ пΦнōύ 
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79 

 

¢ŀōƭŜ пΦп ¢ƘŜ ǾƻƛŘ Ǌŀǘƛƻ ŀŦǘŜǊ ŎƻƴǎƻƭƛŘŀǘƛƻƴ 

{ŀƳǇƭŜ L5 {ƻƛƭ ǘȅǇŜ 

±ƻƛŘ Ǌŀǘƛƻ 

ŀŦǘŜǊ ǎŀƳǇƭŜ 

ǇǊŜǇŀǊŀǘƛƻƴ 

όὩ ύ 

±ƻƭǳƳŜ 

/ƘŀƴƎŜ 

ŘǳǊƛƴƎ 

ŎƻƴǎƻƭƛŘŀǘƛƻƴ 

όŎŎύ 

±ƻƛŘ Ǌŀǘƛƻ 

ŀŦǘŜǊ 

ŎƻƴǎƻƭƛŘŀǘƛƻƴ 

όὩύ 

Iƻǎψмллψлулψa¢ 

Iƻǎǘǳƴ 

лΦтфм лΦммл лΦтуф 

Iƻǎψнллψлулψa¢ лΦуло лΦмрп лΦулм 

Iƻǎψоллψлулψa¢ лΦулп мΦппт лΦтул 

[.ψмллψлулψa¢ 
[ŜƛƎƘǘƻƴ 

.ǳȊȊŀǊŘ 

лΦулт лΦосп лΦулм 

[.ψнллψлулψa¢ лΦулу лΦфос лΦтфо 

[.ψоллψлулψa¢ лΦумм мΦофр лΦтус 
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όŀύ 

 

 

όōύ 

CƛƎΦ пΦн ! ŎƻƳǇŀǊƛƴƎ ǊŜǎǳƭǘǎ ōŜǘǿŜŜƴ Iƻǎǘǳƴ ǎŀƴŘ ŀƴŘ [ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ ǎŀƴŘ ƻƴ 

όŀύ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜǎǇƻƴǎŜ ŀƴŘ όōύ ǾƻƭǳƳŜǘǊƛŎ ǊŜǎǇƻƴǎŜΦ 
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пΦнΦо 9ŦŦŜŎǘ ƻŦ /ƻƴŦƛƴƛƴƎ tǊŜǎǎǳǊŜ ƻƴ ¢ƘŜ {ǘǊŜǎǎπ{ǘǊŀƛƴ 

wŜƭŀǘƛƻƴǎƘƛǇ 

 

¢ƘŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ƛǎ ŦƻǳƴŘ ǘƻ ƘŀǾŜ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴŦƭǳŜƴŎŜ ƻƴ ǘƘŜ ǊŜǎǇƻƴǎŜ ƻŦ ǎŀƴŘΦ 

!ǎ ǎƘƻǿƴ ƛƴ CƛƎ пΦоόŀύΣ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƛƴŎǊŜŀǎŜǎ ǿƛǘƘ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ŎƻƴŦƛƴƛƴƎ 

ǇǊŜǎǎǳǊŜ ǊŀƴƎƛƴƎ ŦǊƻƳ млл ƪtŀ ǳǇ ǘƻ олл ƪtŀΣ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜȅ ƘŀǾŜ ŀ ǎƛƳƛƭŀǊ ǾƻƛŘ 

Ǌŀǘƛƻ Ὡ πȢψπΦ [Ŝǎǎ ǎǘǊŀƛƴ ǎƻŦǘŜƴƛƴƎ Ŏŀƴ ōŜ ƻōǎŜǊǾŜŘ ǿƘŜƴ ǘƘŜ ŘŜƴǎƛǘȅ ƛǎ ƭƻǿŜǊΦ 

CƛƎΦ пΦоόōύ ǎƘƻǿǎ ǘƘŜ ǾƻƭǳƳŜǘǊƛŎ ǊŜǎǇƻƴǎŜ ƻŦ ǘƘŜ ǎŀƳǇƭŜǎ ǳƴŘŜǊ ŘƛŦŦŜǊŜƴǘ ŎƻƴŦƛƴƛƴƎ 

ǇǊŜǎǎǳǊŜǎΦ aƻǊŜ ŘƛƭŀǘƛǾŜ ǊŜǎǇƻƴǎŜ Ŏŀƴ ōŜ ƻōǎŜǊǾŜŘ ƛƴ ǘƘŜ ǎŀƳǇƭŜ ǿƛǘƘ млл ƪtŀ 

ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΦ aƻǊŜ ŎƻƴǘǊŀŎǘƛƻƴ ƛǎ ƻōǎŜǊǾŜŘ ǿƘŜƴ ǘƘŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ƛǎ олл 

ƪtŀΦ ¢Ƙƛǎ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ŜȄƛǎǘƛƴƎ ǊŜǎŜŀǊŎƘ ŦƛƴŘƛƴƎǎΦ 
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82 

 

 

όŀύ 

 

όōύ 

CƛƎΦ пΦо ¢ƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ Iƻǎǘǳƴ ǎŀƴŘ ǘŜǎǘŜŘ ŀǘ мллπолл ƪtŀ 

ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ƛƴ όŀύ ǘƘŜ ǎǘǊŜǎǎ ǊŜǎǇƻƴǎŜ ŀƴŘ όōύ ǾƻƭǳƳŜǘǊƛŎ ōŜƘŀǾƛƻǳǊ 
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пΦнΦп 9ŦŦŜŎǘ ƻŦ ±ƻƛŘ wŀǘƛƻ ƻƴ ¢ƘŜ {ƻƛƭ wŜǎǇƻƴǎŜ 

 

CƛƎΦ пΦп ǎƘƻǿǎ ǘƘŜ [ŜƛƎƘǘƻƴ ǎŀƴŘ ǎŀƳǇƭŜ ǊŜǎǳƭǘǎ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ǾƻƛŘ ǊŀǘƛƻǎΣ ǊŀƴƎƛƴƎ ŦǊƻƳ 

лΦсс ǘƻ лΦулΣ ǳƴŘŜǊ ǘƘŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ƛƴ млл ƪtŀΦ Lƴ CƛƎΦ пΦпόŀύΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ǘŜǎǘŜŘ 

ǎǇŜŎƛƳŜƴǎ ƘŀǾŜ ŀ ŘƛŦŦŜǊŜƴǘ ǾƻƛŘ ǊŀǘƛƻΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƘŜ ǇŜŀƪ ǎǘǊŜǎǎΣ ǘƘŜ 

ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ǘƘŜ ǎŀƳŜ ŀǘ ǘƘŜ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ό‐ ςυϷύΦ ¢ƘŜ ǾƻƛŘ 

Ǌŀǘƛƻ Ƙŀǎ ŀ ƴƻǘƛŎŜŀōƭŜ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ǇŜŀƪ ŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎ ōǳǘ ƴŜƎƭƛƎƛōƭŜ ŜŦŦŜŎǘ ƻƴ ǘƘŜ 

ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ƻƴŜΦ Lǘ ƛƳǇƭƛŜǎ ǘƘŀǘ ǘƘŜ ŘŜƴǎŜǊ ǘƘŜ ǎŀƳǇƭŜ ƛǎΣ ǘƘŜ ƘƛƎƘŜǊ ǘƘŜ ǇŜŀƪ ŘŜǾƛŀǘƻǊ 

ǎǘǊŜǎǎΦ 
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84 

 

 
όŀύ 

 

 

 
όōύ 

CƛƎΦ пΦп ¢ƘŜ ŜŦŦŜŎǘ ƻŦ ǾƻƛŘ Ǌŀǘƛƻ ƻƴ όŀύ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜǎǇƻƴǎŜ ŀƴŘ όōύ ǘƘŜ 

ǾƻƭǳƳŜǘǊƛŎ ǊŜǎǇƻƴǎŜ ƻŦ ǎŀƴŘ 
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.ŜŜƴ ŀƴŘ WŜŦŦŜǊƛŜǎ όмфурύ ƘŀǾŜ ƛƴǘǊƻŘǳŎŜŘ ǘƘŜ ǎǘŀǘŜ ǇŀǊŀƳŜǘŜǊ ŦƻǊ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ ŜŦŦŜŎǘ 

ƻŦ ǾƻƛŘ Ǌŀǘƛƻ ŀƴŘ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ƻƴ ǘƘŜ ǊŜǎǇƻƴǎŜ ƻŦ ǎŀƴŘ όCƛƎΦ пΦрύΦ Lǘ Ŏŀƴ ōŜ ǳǎŜŘ 

ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ƳŀǘŜǊƛŀƭ ǎǘŀǘŜ ŀƴŘ ǘƘŜ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ƭƛƴŜΦ !ǎ 

ǎƘƻǿƴ ƛƴ CƛƎΦ пΦрΣ ‪  Ŏŀƴ ōŜ ŜƛǘƘŜǊ ƴŜƎŀǘƛǾŜ ƻǊ ǇƻǎƛǘƛǾŜΦ {ŀƴŘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ǎƘƻǿ 

ŎƻƴǘǊŀŎǘƛǾŜ ŀƴŘ ǎǘǊŀƛƴ ƘŀǊŘŜƴƛƴƎ ǊŜǎǇƻƴǎŜ ƛƴ ŀ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǿƘŜƴ ‪ 

ƛǎ ǇƻǎƛǘƛǾŜΦ 5ƛƭŀǘŀƴŎȅ ŀƴŘ ǎǘǊŀƛƴ ǎƻŦǘŜƴƛƴƎ Ŏŀƴ ōŜ ƻōǎŜǊǾŜŘ ƛƴ ǎŀƴŘ ǿƛǘƘ ƴŜƎŀǘƛǾŜ ǾŀƭǳŜ 

ƻŦ ǎǘŀǘŜ ǇŀǊŀƳŜǘŜǊ ‪Φ 

 

CƛƎ пΦр /ǊƛǘƛŎŀƭ ǎǘŀǘŜ ƭƛƴŜ ŀƴŘ ǎǘŀǘŜ ǇŀǊŀƳŜǘŜǊ ⱶ ό.ŜŜƴ ϧ WŜŦŦŜǊƛŜǎΣ мфурΤ [ƛ ϧ 

5ŀŦŀƭƭƛŀǎΣ нлллύ 
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пΦнΦр ¢ƘŜ {ǘǊŜǎǎπ{ǘǊŀƛƴ wŜƭŀǘƛƻƴǎƘƛǇ ƻŦ CƛōǊŜπwŜƛƴŦƻǊŎŜŘ 

{ŀƴŘ 

 

CƛōǊŜ ƛƴŎƭǳǎƛƻƴ ŀŦŦŜŎǘǎ ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ ǎƻƛƭǎΣ ǎǳŎƘ ŀǎ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ 

ŀƴŘ ŘƛƭŀǘŀƴŎȅ ό[ƛΣ нллрΤ aƛŎƘŀƭƻǿǎƪƛΣмффсΤ bƻƻǊȊŀŘ ϧ ½ŀǊƛƴƪƻƭŀŜƛΣ нлмрΤ 5ƛŀƳōǊŀΣ 

нлмлΤ ²ŀƴƎ Ŝǘ ŀƭΦΣ нлмсύΦ  

 

¢ƘŜǊŜ ŀǊŜ мн ǊŜƛƴŦƻǊŎŜŘ ǎǇŜŎƛƳŜƴǎ όŘŜǘŀƛƭǎ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜΦмύ ǘŜǎǘŜŘ ƛƴ ŘǊŀƛƴŜŘ 

ŎƻƴŘƛǘƛƻƴ ǳƴŘŜǊ ǘƘŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜǎ ǾŀǊƛŜŘ ŦǊƻƳ рл ƪtŀ ǳǇ ǘƻ олл ƪtŀΦ ! ŎŜǊǘŀƛƴ 

ŀƳƻǳƴǘ ƻŦ Iƻǎǘǳƴ ǎŀƴŘ ƛǎ ƳƛȄŜŘ ǿƛǘƘ ǇƻƭȅǇǊƻǇȅƭŜƴŜ ŦƛōǊŜǎΣ ŀƴŘ ŦƛōǊŜǎ ŎƻƴǘŜƴǘ ǊŀƴƎŜǎ 

ŦǊƻƳ л ҈ ǘƻ лΦрл҈Φ !ƭƭ ǊŜƛƴŦƻǊŎŜŘ ǎǇŜŎƛƳŜƴǎ ŀǊŜ ǎŀǘǳǊŀǘŜŘ ǘƻ ǊŜŀŎƘ ŀ . ǾŀƭǳŜ ŀōƻǾŜ 

лΦфтΦ ¢ƘŜ ŀǾŜǊŀƎŜ ǾƻƛŘ Ǌŀǘƛƻ ŦƻǊ ŀƭƭ ǊŜƛƴŦƻǊŎŜŘ ǎǇŜŎƛƳŜƴǎ ƛǎ Ὡ πȢψπΦ 

 

CƛƎΦ пΦс ǘƻ CƛƎΦ пΦф ǎƘƻǿǎ ǘƘŜ ŀȄƛŀƭ ǎǘǊŀƛƴπŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎ ŀƴŘ ŘƛƭŀǘŀƴŎȅ ǊŜǎǇƻƴǎŜ ƻŦ ŦƛōǊŜπ

ǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘΣ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŦƛōǊŜ ŎƻƴǘŜƴǘ ŀƴŘ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ŦǊƻƳ рл ƪtŀ ǳǇ ǘƻ 

олл ƪtŀΦ Lǘ ƛǎ ŜǾƛŘŜƴǘ ǘƘŀǘ ŦƻǊ ǎǘǊŀƛƴ ƎǊŜŀǘŜǊ ǘƘŀƴ ŀ ŦŜǿ ǇŜǊŎŜƴǘΣ ǘƘŜ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎ 

ƛƴŎǊŜŀǎŜǎ ǿƛǘƘ ŦƛōǊŜ ŎƻƴǘŜƴǘΦ IƛƎƘŜǊ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜȅ Ŏŀƴ ƎŜƴŜǊŀǘŜ 

ƳƻǊŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ǘƻ ǘƘŜ ǎƻƛƭΦ ¢ƘŜ ƻōǎŜǊǾŀǘƛƻƴ Ƙŀǎ ōŜŜƴ ǎƘƻǿƴ ƛƴ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ 

ό/ƻƴǎƻƭƛ Ŝǘ ŀƭΦΣ нллрΤ 5ƛŀƳōǊŀΣ нлмлΤ aƛŎƘŀƭƻǿǎƪƛ ϧ /ŜǊƳŀƪΣ нллоύΦ .ŜǎƛŘŜǎΣ ǘƘŜ ƛƴƛǘƛŀƭ 

ǎǘƛŦŦƴŜǎǎ ƻŦ ǘƘŜ Cw{ ƛǎ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴΦ 9ǎǇŜŎƛŀƭƭȅΣ ŦƛōǊŜǎ ŀǊŜ ŦƻǳƴŘ ǘƻ 

ǊŜŘǳŎŜ ǘƘŜ ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎ ƻŦ ǎŀƴŘΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎ ǊŜŘǳŎǘƛƻƴ ƛǎ ŦƻǳƴŘ ǘƻ 

ōŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ǘƘŜ ǎŀƳŜ ƛƴ ǘƘŜ ǎŀƳǇƭŜǎ ǿƛǘƘ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƻŦ лΦнр҈ ŀƴŘ лΦрл҈Σ 

ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢Ƙƛǎ ŦƛƴŘƛƴƎ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ǊŜǎǳƭǘǎ ǊŜǇƻǊǘŜŘ ōȅ DǊŀȅ ŀƴŘ !ƭπwŜŦŜŀƛ 

όмфусύΣ ǿƘŜǊŜ ǊŀƴŘƻƳƭȅ ŘƛǎǘǊƛōǳǘŜŘ ŦƛōǊŜǎ ƛƴ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ŎƻǳƭŘ ŎŀǳǎŜ ŀ 

ƭƻǎǎ ƻŦ ŎƻƳǇǊŜǎǎƛǾŜ ǎǘƛŦŦƴŜǎǎ ŀǘ ǘƘŜ ƛƴŎƛǇƛŜƴǘ ǎǘŀǘŜ ό‐ ςϷύΦ ! ǎƛƳƛƭŀǊ ƻōǎŜǊǾŀǘƛƻƴ 

Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ aƛŎƘŀƭƻǿǎƪƛ ŀƴŘ /ŜǊƳŀƪ όнллоύΣ ǿƘŜǊŜ ǘƘŜ ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎ ƻŦ ǘƘŜ 

ǊŜƛƴŦƻǊŎŜŘ ǎǇŜŎƛƳŜƴǎ όύҐ мΦр҈ ŀƴŘ н҈ύ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ǘƘŀǘ ƻŦ ǘƘŜ ǇǳǊŜπ

ǎŀƴŘ ǎŀƳǇƭŜΣ ǿƘƛŎƘ ƛǎ ǎƳŀƭƭŜǊΦ Lƴ ŎƻƴǘǊŀǎǘΣ ŦƛōǊŜǎ ŀŦŦŜŎǘ ƭŜǎǎ ǘƘŜ ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎ ƻŦ 

ǊŜƛƴŦƻǊŎŜŘ ǎǇŜŎƛƳŜƴǎ ǊŜǇƻǊǘŜŘ ƛƴ IŜƛƴŜŎƪ Ŝǘ ŀƭΦ όнллрύΦ CǳǊǘƘŜǊƳƻǊŜΣ ǿƛǘƘ ŀƴ ƛƴŎǊŜŀǎŜ 
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ƻŦ ŦƛōǊŜ ŎƻƴǘŜƴǘΣ ǘƘƛǎ ǿƻǳƭŘ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘ ǘƘŜ ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎ όaƛŎƘŀƭƻǿǎƪƛ ϧ /ŜǊƳŀƭΣ 

нллоΤ ²ŀƴƎ Ŝǘ ŀƭΦΣ нлмсύΦ  
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ǊŀƴƎƛƴƎ ŦǊƻƳ л҈ ǳǇ ǘƻ лΦрл҈ 
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ǊŀƴƎƛƴƎ ŦǊƻƳ л҈ ǳǇ ǘƻ лΦрл҈ 
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¢ƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ƘŀǾŜ ǎƻƳŜ ŘƛŦŦŜǊŜƴŎŜ ŦǊƻƳ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ όIŜƛƴŜŎƪ 

Ŝǘ ŀƭΦΣ нллрΤ [ƛΣ нллрΤ ²ƻƻŘ aǳƛǊ Ŝǘ ŀƭΦΣ нлмсΤ ²ŀƴƎ Ŝǘ ŀƭΦΣ нлмтύΦ ¢Ƙƛǎ ǿƻǳƭŘ ōŜ 

ŀǘǘǊƛōǳǘŜŘ ǘƻ ǾŀǊƛƻǳǎ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ŀǎǇŜŎǘ Ǌŀǘƛƻ ό–ύΣ ŦƛōǊŜ ǘȅǇŜΣ ŦƛōǊŜ ƭŜƴƎǘƘ όὰύ ŀƴŘ 

ǎƻƛƭ ǘȅǇŜΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǘŜǎǘǎ ƻōǘŀƛƴŜŘ ŦǊƻƳ aƛŎƘŀƭƻǿǎƪƛ Ŝǘ ŀƭΦ όмффсύ 

ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǘƘŜ ǎŀƳǇƭŜǎ ŀǊŜ ǇǊŜǇŀǊŜŘ ǳǎƛƴƎ ǎǘŜŜƭ ŦƛōǊŜǎ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŀǎǇŜŎǘ ǊŀǘƛƻǎΦ 

!ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜ ǎŀƳǇƭŜǎ ǊŜƛƴŦƻǊŎŜŘ ǿƛǘƘ ǎǘŜŜƭ ŦƛōǊŜǎ ό– ψυύ ŜȄƘƛōƛǘ ƭŀǊƎŜǊ ƛƴƛǘƛŀƭ 

ǎǘƛŦŦƴŜǎǎ ǘƘŀƴ ǘƘŜ ǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜǎ ό–ҐплύΣ ǿƘƛŎƘ ǎƘƻǿ ǘƘŜ ǎŀƳŜ ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎ ŀǎ 

ǘƘŜ ǳƴǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜΦ .ŜǎƛŘŜǎΣ ƛƴŎǊŜŀǎƛƴƎ ŦƛōǊŜ ƭŜƴƎǘƘ ŜƴƘŀƴŎŜǎ ǘƘŜ ŘǳŎǘƛƭƛǘȅ ƻŦ ǘƘŜ 

Cw{ ŀƴŘ ŜƴƘŀƴŎŜǎ ǘƘŜ ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎΦ ¢ƘŜ ǎǇŜŎƛƳŜƴ ǊŜƛƴŦƻǊŎŜŘ ǿƛǘƘ рлƳƳ ƻŦ ŦƛōǊŜ 

ƭŜƴƎǘƘ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƭŀǊƎŜǊ ǘƘŀƴ ǘƘŜ ǳƴǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜǎΣ ŀƴŘ ǘƘŜ ǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜǎ 

ǿƛǘƘ ǎƘƻǊǘŜǊ ŦƛōǊŜ ƭŜƴƎǘƘ όὰ Ґнр ƳƳύΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ǎŀƳǇƭŜǎ ƘŀǾŜ ǘƘŜ ǎŀƳŜ ŦƛōǊŜ 

ŎƻƴǘŜƴǘΣ ǎƛƳƛƭŀǊ ŘŜƴǎƛǘƛŜǎ ŀƴŘ ǘŜǎǘŜŘ ǳƴŘŜǊ мпл ƪtŀ ƻŦ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ό½ƻǊƴōŜǊƎ ϧ 

[ƛΣ нлмоύΦ ¢ƘŜ ǳǎŜ ƻŦ ŘƛŦŦŜǊŜƴǘ ŦƛōǊŜ ǘȅǇŜǎ ŀƭǎƻ ŀŦŦŜŎǘǎ ǘƘŜ ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎΦ CƻǊ ŜȄŀƳǇƭŜΣ 

ŎŜƳŜƴǘ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ǎƻƛƭ ǎǘƛŦŦƴŜǎǎ ŀƴŘ ǇŜŀƪ ǎǘǊŜƴƎǘƘ ƘŀǾŜ ōŜŜƴ 

ǇǊƻǾŜƴ ōȅ /ƻƴǎƻƭƛ Ŝǘ ŀƭΦ όмффуύΦ ¢ƘŜ ŜŦŦŜŎǘ ƻŦ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴ Ƙŀǎ ŀ ǇǊƻƴƻǳƴŎŜŘ ƛƴŦƭǳŜƴŎŜ 

ƻƴ ǘƘŜ Ǝƭŀǎǎ ŦƛōǊŜ ǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭΣ ǿƘŜǊŜ ǘƘŜ ǘŜǎǘŜŘ ǎŀƳǇƭŜǎ ŀǊŜ ǊŜƛƴŦƻǊŎŜŘ ǿƛǘƘ ǘƘǊŜŜ 

ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ Ǝƭŀǎǎ ŦƛōǊŜǎ όhǊƛƎƛƴŀƭ Ǝƭŀǎǎ ŦƛōǊŜǎΣ ǊŜŎȅŎƭŜŘ Ǝƭŀǎǎ ŦƛōǊŜǎ ŀƴŘ ŎƻŀǘŜŘ 

ǊŜŎȅŎƭŜŘ Ǝƭŀǎǎ ŦƛōǊŜǎύ ό!ƘƳŀŘ Ŝǘ ŀƭΦΣ нлмнύΦ ¢ƘŜ ǊŜŎȅŎƭŜŘ ŀƴŘ ŎƻŀǘŜŘ ǊŜŎȅŎƭŜŘ 

ǊŜƛƴŦƻǊŎŜƳŜƴǘ ŎŀǳǎŜǎ ŀ ǊŜŘǳŎǘƛƻƴ ƛƴ ǘƘŜ ƛƴƛǘƛŀƭ ǎŀƴŘ ǎǘƛŦŦƴŜǎǎΦ 
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ǊŀƴƎƛƴƎ ŦǊƻƳ л҈ ǳǇ ǘƻ лΦрл҈ 
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CƛƎΦ пΦф ¢ƘŜ ǊŜǎǇƻƴǎŜ ƻŦ Cw{ ǘŜǎǘŜŘ ŀǘ ⱭҐолл ƪtŀ ǳǎƛƴƎ ŘƛŦŦŜǊŜƴǘ ŦƛōǊŜ ŎƻƴǘŜƴǘǎ 

ǊŀƴƎƛƴƎ ŦǊƻƳ л҈ ǳǇ ǘƻ лΦрл҈ 
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пΦо {ƘŜŀǊ {ǘǊŜƴƎǘƘ ƻŦ Cw{ ŀƴŘ ¦ƴǊŜƛƴŦƻǊŎŜŘ {ŀƴŘ 

 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎΣ ŦƛōǊŜǎ ƛƴŘǳŎƛƴƎ ǘƘŜ 

ǎƻŦǘŜƴƛƴƎ ōŜƘŀǾƛƻǳǊ ƻŦ ŎƻƳǇƻǎƛǘŜ ŀƴŘ ƭƛƳƛǘƛƴƎ ǇƻǎǘπǇŜŀƪ ǊŜŘǳŎǘƛƻƴ ƘŀǾŜ ōŜŜƴ ǎǘǳŘƛŜŘ 

ό[ƛΣ нллрΤ ¸ŜǘƛƳƻƎƭǳ ϧ {ŀƭōŀǎΣ нллоΤ DǊŀȅ ϧ hƘŀǎƘƛΣ мфуоύΦ DŜƴŜǊŀƭƭȅΣ ǘƘŜ ǎƻŦǘŜƴƛƴƎ 

ōŜƘŀǾƛƻǳǊ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ŀ ŘǊƻǇ ƛƴ ǘƘŜ ŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎ ŀŦǘŜǊ ǘƘŜ ǇŜŀƪΦ .ǳƭƎƛƴƎ ƻǊ ǎƘŜŀǊ 

ōŀƴŘ ƘŀǾŜ ōŜŜƴ ƻōǎŜǊǾŜŘ ƛƴ ǘƘŜ ǘŜǎǘǎ ƻŦ ǘƘƛǎ ǎǘǳŘȅΦ !ǇǇŀǊŜƴǘ ǎǘǊŀƛƴ ǎƻŦǘŜƴƛƴƎ Ŏŀƴ ōŜ 

ŦƻǳƴŘ ƛƴ CƛƎΦ пΦсόŀύπCƛƎΦпΦфόŀύΦ Lƴ ǘƘŜǎŜ ŦƛƎǳǊŜǎΣ ŜȄŎŜǇǘƛƴƎ ŦƻǊ ǘƘŜ Cw{ ǎŀƳǇƭŜǎ ǿƛǘƘ лΦнр҈ 

ƻŦ ŦƛōǊŜ ŎƻƴǘŜƴǘ ǘŜǎǘŜŘ ŀǘ рлƪtŀ ƻŦ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΣ ǘƘŜ ǊŜǎǘǎ όCƛƎΦ пΦтόŀύπCƛƎΦ пΦфόŀύύ 

ǎƘƻǿ ŀǇǇŀǊŜƴǘ ǎƻŦǘŜƴƛƴƎ ōŜƘŀǾƛƻǳǊ ŀǘ ƭŀǊƎŜ ŀȄƛŀƭ ǎǘǊŀƛƴ ό‐Ҕнл҈ύΦ /ƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ 

ŀōƻǾŜ Cw{Σ ǳƴǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜǎ ǘŜǎǘŜŘ ǳƴŘŜǊ млл ƪtŀ ǳǇ ǘƻ олл ƪtŀ ƻŦ ŎƻƴŦƛƴƛƴƎ 

ǇǊŜǎǎǳǊŜ ǎƘƻǿ ŀ ǎƳƻƻǘƘŜǊ ǎƻŦǘŜƴƛƴƎ ōŜƘŀǾƛƻǳǊΦ IƻǿŜǾŜǊΣ ƛƴ ǇŜǊŎŜƴǘŀƎŜ ǘŜǊƳΣ ǘƘŜ 

ǇƻǎǘπǇŜŀƪ ŘǊƻǇ ƛǎ ŀƭǿŀȅǎ ƎǊŜŀǘŜǊ ŦƻǊ ǳƴǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜǎΦ Lƴ ŎƻƴǘǊŀǎǘΣ ǘƘŜ ǊŜƛƴŦƻǊŎŜŘ 

ƻƴŜǎ ǿƛǘƘ лΦрл҈ ƻŦ ŦƛōǊŜ ŎƻƴǘŜƴǘ ǊŜǎǇŜŎǘƛǾŜƭȅ ǘŜǎǘŜŘ ǳƴŘŜǊ рлΣ млл ŀƴŘ олл ƪtŀ ƻŦ 

ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ǎƘƻǿ ŀƴ ŀǇǇŀǊŜƴǘ ƘŀǊŘŜƴƛƴƎ ōŜƘŀǾƛƻǳǊ ŀƴŘ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ƻŦ ǘƘŜ 

ǇŜŀƪ ǎǘǊŜƴƎǘƘ Ŏŀƴƴƻǘ ōŜ ƻōǎŜǊǾŜŘ όCƛƎΦ пΦс όŀύΣ пΦтόŀύ ϧ пΦфόŀύύΣ ǿƘƛŎƘ ƳŜŀƴ ƘƛƎƘŜǊ 

ŦƛōǊŜ ŎƻƴǘŜƴǘ ŎŀǳǎŜǎ ƘƛƎƘŜǊ ŘǳŎǘƛƭƛǘȅ ǘƻ ǘƘŜ ǎƻƛƭ ŀƴŘ ǘƘǳǎ ǊŜŘǳŎƛƴƎ ǘƘŜ ƻŎŎǳǊǊŜƴŎŜ ƻŦ 

ǎǘǊŀƛƴ ǎƻŦǘŜƴƛƴƎ ƻŦ ǎƻƛƭΦ IƻǿŜǾŜǊΣ ǘƘŜ Cw{ ǿƛǘƘ лΦрл҈ ƻŦ ŦƛōǊŜ ŎƻƴǘŜƴǘ ǘŜǎǘŜŘ ŀǘ нлл ƪtŀ 

ƻŦ ŎƻƴŦƛƴƛƴƎ ǎǘǊŜǎǎ όCƛƎΦ пΦуόŀύύ ǊŜǎǇŜŎǘƛǾŜƭȅ ǎƘƻǿ ŀ ƭƻǎǎ ƛƴ ǇƻǎǘπǇŜŀƪ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ŀƴŘ 

ŀ ǎǘǊŀƛƴ ƘŀǊŘŜƴƛƴƎ ŀǘ ƭŀǊƎŜ ǎǘǊŀƛƴΦ ¢ƘŜ Ƴŀƛƴ ǊŜŀǎƻƴ ŎŀǳǎƛƴƎ ǘƘŜ ǎǘǊŀƛƴ ǎƻŦǘŜƴƛƴƎ ƛǎ ǘƘŜ 

ƛƴǘŜǊƴŀƭ ǎǘǊǳŎǘǳǊŜ ƻŦ ǎƻƛƭ ƎƻǾŜǊƴŜŘ ōȅ ŦƛōǊŜǎ ŀƴŘ ǘƘŜ ǎƘŜŀǊ ōŀƴŘ ƻŎŎǳǊǊŜƴŎŜΦ ²ƘŜƴ 

ŦƛōǊŜǎ ŀǊŜ ǊŀƴŘƻƳƭȅ ŘƛǎǘǊƛōǳǘŜŘ ƛƴ ǎƻƛƭΣ ƳƻǊŜ ǾƻƛŘ ǎǇŀŎŜǎ ŀǊŜ ǇǊƻŘǳŎŜŘ ōŜǘǿŜŜƴ ŦƛōǊŜǎ 

ŀƴŘ ǇŀǊǘƛŎƭŜǎΣ ƳŜŀƴƛƴƎ ǘƘŜ ǎŀƴŘ ƳŀǘǊƛȄ Ƙŀǎ ŎƘŀƴƎŜŘΦ /ƻƴǎƻƭƛ Ŝǘ ŀƭΦ όнллфŀύ ǎǘŀǘŜŘ ǘƘŜ 

ǎǇŜŎƛŦƛŎ ǊŀƴƎŜ ƻŦ ŀǎǇŜŎǘ Ǌŀǘƛƻ ƻŦ ǎŀƳǇƭŜǎ ŀǘǘǊƛōǳǘŜŘ ǘƻ ǘƘƛǎ ǎǘǊŀƛƴ ōŜƘŀǾƛƻǳǊΦ Lƴ /ƻƴǎƻƭƛΩǎ 

ǎǘǳŘȅΣ ǎǘǊŀƛƴπǎƻŦǘŜƴƛƴƎ ƻǊ ƘŀǊŘŜƴƛƴƎ ōŜƘŀǾƛƻǳǊ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŦƛōǊŜ ƭŜƴƎǘƘΣ 

ǿƘŜǊŜ ǿƛǘƘ ǎƘƻǊǘŜǊ ŦƛōǊŜΣ ǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭǎ ŜȄƘƛōƛǘ ƳƻǊŜ ŀǇǇŀǊŜƴǘ ǎǘǊŀƛƴ ǎƻŦǘŜƴƛƴƎ ŀŦǘŜǊ 

ǇŜŀƪ ǎǘǊŜƴƎǘƘΣ ŀƴŘ ǘƘŜ ǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭǎ ǿƛǘƘ ƭƻƴƎŜǊ ŦƛōǊŜǎ ŀǊŜ ŎŀǳǎƛƴƎ ǎǘǊŀƛƴ ƘŀǊŘŜƴƛƴƎ 

ό/ƻƴǎƻƭƛ Ŝǘ ŀƭΦΣ нллфŀύΦ Lƴ ǘƘƛǎ ǎǘǳŘȅΣ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ŦƛōǊŜǎ ǊŀƴƎŜǎ ŦǊƻƳ ос ƳƳ ǘƻ пр ƳƳΣ 

ƛƴŘƛŎŀǘƛƴƎ ǘƘŜ ǊŀƴƎŜǎ ǇǊƻǾƛŘŜ ŀ ǿƛŘŜǊ ŀǎǇŜŎǘ ǊŀǘƛƻΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ŦƛōǊŜǎ ǿƛǘƘ ǊŀƴŘƻƳ 
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ŀǎǇŜŎǘ Ǌŀǘƛƻǎ ŀǊŜ ǊŀƴŘƻƳƭȅ ŘƛǎǘǊƛōǳǘŜŘ ƛƴ ǘƘŜ ǎƻƛƭΣ ǇǊƻōŀōƭȅ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ ǊŜŘǳŎǘƛƻƴ ƛƴ 

ǘƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ǊŜƛƴŦƻǊŎŜƳŜƴǘΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǎǇŜŎƛƳŜƴǎ ƘŀǾƛƴƎ ƘƛƎƘŜǊ ŦƛōǊŜ 

ŎƻƴǘŜƴǘ ƛƳǇƭƛŜǎ ŀ ƭŀǊƎŜǊ ǎǘǊŀƛƴ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀƭƭƻǿ ǘƘŜƳ Ŧǳƭƭȅ ȅƛŜƭŘƛƴƎ ό5ƛŀƳōǊŀΣ нлмлΤ 

[ƛΣ нллрύΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ƛǎ ŀƭǎƻ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǘƘŜ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘǎΦ aƻǊŜ 

ŘŜǘŀƛƭǎ ǊŜƎŀǊŘƛƴƎ ǘƘƛǎ ǿƛƭƭ ǘƘŜƴ ōŜ ƛƴǘǊƻŘǳŎŜŘ ƛƴ /ƘŀǇǘŜǊ сΦ CƻǊ ǘƘŜ ǳƴǊŜƛƴŦƻǊŎŜŘ 

ǎǇŜŎƛƳŜƴǎΣ ǘƘŜȅ ǎŜŜƳ ǘƻ ǊŜŀŎƘ ǘƘŜ ǇŜŀƪ ǎǘǊŜƴƎǘƘ ŀǘ ƭƻǿŜǊ ŀȄƛŀƭ ǎǘǊŀƛƴ ό‐ғо҈ύΦ !ŦǘŜǊ 

ǊŜŀŎƘƛƴƎ ǘƘŜ ǇŜŀƪ ŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎΣ ǘƘŜ ǘǊŜƴŘ ƻŦ ǇƻǎǘπǇŜŀƪ ǎǘǊŜƴƎǘƘ ƛǎ ǘŜƴŘƛƴƎ ǘƻ ōŜ ŀ 

ǎƭƛƎƘǘ ŘǊƻǇ όCƛƎΦ пΦсόŀύπCƛƎΦ пΦфόŀύύΦ ¢ŀōƭŜ пΦр ƻǳǘƭƛƴŜǎ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ƻŦ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƻŦ 

ǳƴǊŜƛƴŦƻǊŎŜŘ ǎǇŜŎƛƳŜƴǎΣ ǿƘŜǊŜ ǘƘŜ ōƛƎƎŜǎǘ ƭƻǎǎ ƻŦ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƛǎ ŦƻǳƴŘ ƛƴ ǘƘŜ 

ǎŀƳǇƭŜ ǘŜǎǘŜŘ ǳƴŘŜǊ олл ƪtŀ ƻŦ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΦ  

 

¢ŀōƭŜ пΦр ¢ƘŜ ǇŜŀƪ ŀƴŘ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎ ŦƻǊ ǳƴǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘ 

/ƻƴŦƛƴƛƴƎ ǎǘǊŜǎǎ „ 

όƪtŀύ 

tŜŀƪ ŘŜǾƛŀǘƻǊ 

ǎǘǊŜǎǎ 

όƪtŀύ 

/ǊƛǘƛŎŀƭ ǎǘŀǘŜ 

ŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎ ŀǘ 

‐Ґор҈ 

wŜŘǳŎǘƛƻƴ ƻŦ 

ŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎ 

ŘǳǊƛƴƎ ǎƘŜŀǊ όƪtŀύ 

рл мсоΦср фтΦфл срΦтр όплΦн҈ύ 

млл нтмΦсм мфуΦлт тоΦрп όнтΦм҈ύ 

нлл рфмΦоу оррΦон носΦлс όофΦф҈ύ 

олл урлΦус рорΦпп омрΦпн όотΦм҈ύ 

 

CǳǊǘƘŜǊƳƻǊŜΣ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ǇǳǊŜ ǎŀƴŘ ǎŀƳǇƭŜǎΣ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴ ƛǎ ŦƻǳƴŘ ǘƻ ōŜ 

ŜŦŦŜŎǘƛǾŜ ƛƴ ǊŜŘǳŎƛƴƎ ǘƘŜ ƭƻǎǎ ƻŦ ǇƻǎǘπǇŜŀƪ ǎǘǊŜƴƎǘƘΦ CƛƎ пΦсόŀύπпΦфόŀύ ǇǊƻǾƛŘŜ ŀƴ 

ŀǇǇŀǊŜƴǘ ŎƻƳǇŀǊƛǎƻƴ ƛƴ ǘŜǊƳǎ ƻŦ ƭƛƳƛǘƛƴƎ ǇƻǎǘπǇŜŀƪ ǎǘǊŜƴƎǘƘ ǊŜŘǳŎǘƛƻƴΦ !ŎŎƻǊŘƛƴƎ ǘƻ 

ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ƻōǘŀƛƴŜŘ ŦǊƻƳ ¸ŜǘƛƳƻƎƭǳ ŀƴŘ {ŀƭōŀǎ όнллоύΣ ŀ ǇǊƻƴƻǳƴŎŜŘ ǊŜŘǳŎǘƛƻƴ 

ƛƴ ǘƘŜ ƭƻǎǎ ƻŦ ǇƻǎǘπǇŜŀƪ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ Ŏŀƴ ōŜ ŦƻǳƴŘ ŀǘ ƭŀǊƎŜ ǎǘǊŀƛƴ ŀƴŘ ǿƛǘƘ ƘƛƎƘŜǊ 

ŦƛōǊŜ ŎƻƴǘŜƴǘ ŦƻǊ ǘƘŜ ǊŜƛƴŦƻǊŎŜŘ ǎǇŜŎƛƳŜƴǎΦ  

¢ƘŜ ŜȄǇǊŜǎǎƛƻƴ ƻŦ ǘƘŜ ōǊƛǘǘƭŜƴŜǎǎ ƛƴŘŜȄ ƛƴǘǊƻŘǳŎŜŘ ōȅ /ƻƴǎƻƭƛ Ŝǘ ŀƭΦ όмффуύ ƛǎ ƎƛǾŜƴ 

ōŜƭƻǿΥ 

Ὅ ρ        όпΦмύ 
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ǿƘŜǊŜ ή ƛǎ ǘƘŜ ŦŀƛƭǳǊŜ ƻǊ ǇŜŀƪ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎΣ ǿƘƛƭŜ ή ƛǎ ǘƘŜ ǳƭǘƛƳŀǘŜ ŘŜǾƛŀǘƻǊ 

ǎǘǊŜǎǎΦ [ƻǿŜǊ ōǊƛǘǘƭŜ ƛƴŘŜȄ ƳŜŀƴǎ ƳƻǊŜ ŘǳŎǘƛƭŜ ǊŜǎǇƻƴǎŜΦ ¢ƘŜ ŎƻƳǇŀǊƛƴƎ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ 

ōǊƛǘǘƭŜƴŜǎǎ ƛƴŘŜȄ ōŜǘǿŜŜƴ ǳƴǊŜƛƴŦƻǊŎŜŘ ŀƴŘ ǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭǎ ƘŀǾŜ ōŜŜƴ ŎƻƴŎƭǳŘŜŘ ƛƴ 

¢ŀōƭŜ пΦсΦ !ǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ǘŀōƭŜǎΣ ŘǳŜ ǘƻ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴΣ Ὅ  ƻŦ Cw{ ŀǊŜ ŀǇǇŀǊŜƴǘƭȅ 

ƭƻǿŜǊ ǘƘŀƴ ǳƴǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭΣ ǿƘƛŎƘ ƳŜŀƴǎ ŀ ƭƻǿŜǊ ōǊƛǘǘƭŜƴŜǎǎ ƛƴŘŜȄ ŎŀǳǎŜŘ ōȅ ŦƛōǊŜǎ 

ƛƴŎƭǳǎƛƻƴ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ƳŀǘŜǊƛŀƭ ƛǎ ƳƻǊŜ ŘǳŎǘƛƭŜΦ 

 

¢ŀōƭŜ пΦсΥ .ǊƛǘǘƭŜƴŜǎǎ ƛƴŘŜȄ ƻŦ ǳƴǊŜƛƴŦƻǊŎŜŘ ŀƴŘ Cw{ 

/ƻƴŦƛƴƛƴƎ 

ǎǘǊŜǎǎ „ 

όƪtŀύ 

.ǊƛǘǘƭŜƴŜǎǎ ƛƴŘŜȄ Ὅ 

¦ƴǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭ 
CƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭ 

όύҐлΦнр҈ύ 

CƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭ 

όύҐлΦрл҈ύ 

рл лΦст лΦмт лΦлп 

млл лΦпт лΦнн лΦлн 

нлл лΦсс лΦнн лΦлп 

олл лΦрф лΦоо лΦлм 

 

пΦоΦм {ƘŜŀǊ {ǘǊŜƴƎǘƘ ƻŦ Iƻǎǘ {ŀƴŘ ŀƴŘ Cw{ 

 

¢ƘŜ ŀƴƎƭŜ ƻŦ ƛƴǘŜǊƴŀƭ ŦǊƛŎǘƛƻƴ ŀƴŘ ŎƻƘŜǎƛƻƴ ŀǊŜ ǘƘŜ ǘǿƻ ŜǎǎŜƴǘƛŀƭ ǎƻƛƭ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ 

ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƻŦ ǎƻƛƭǎΦ {ŀƴŘǎ ǳǎǳŀƭƭȅ ƘŀǾŜ ǾŜǊȅ ƭƛǘǘƭŜ ŎƻƘŜǎƛƻƴ 

ŎƻƳǇŀǊŜŘ ǿƛǘƘ ŎƭŀȅǎΦ ¢ƘŜ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ŀƴŘ ŎƻƘŜǎƛƻƴ ƻŦ ǇǳǊŜ ǎŀƴŘ ƛǎ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ 

пΦт ŀƴŘ ¢ŀōƭŜ пΦуΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ bƻǘŜ ǘƘŀǘ ǘƘŜ ŎƻƘŜǎƛƻƴ ŀƴŘ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ƛƴ ǘƘŜǎŜ 

ǘŀōƭŜǎ ŀǊŜ ƻōǘŀƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǇŜŀƪ ŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎ ǎǘŀǘŜΦ bƻǘƛŎŜ ǘƘŀǘ ǘƘŜ ǾŀƭǳŜǎ ƻŦ 

ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ŀƴŘ ŎƻƘŜǎƛƻƴ ŀǊŜ ǇǊƻōŀōƭȅ ǎƭƛƎƘǘƭȅ ŘƛŦŦŜǊŜƴǘ ǳƴŘŜǊ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ 

ŀƴŘ ŜȄǘŜƴǎƛƻƴ ŀǎ ǊŜǇƻǊǘŜŘ ƛƴ 5ƛŀƳōǊŀ όнлмлύΣ ǿƘƛŎƘ ƛǎ ŘǳŜ ǘƻ ǘƘŜ ƛƴǘŜǊƳŜŘƛŀǘŜ 

ǇǊƛƴŎƛǇŀƭ ǎǘǊŜǎǎ ŀƴŘ ŀƴƛǎƻǘǊƻǇȅΦ !ǎ Ŏŀƴ ōŜ ǎŜŜƴ ƛƴ ǘƘŜǎŜ ǘŀōƭŜǎΣ ǘƘŜ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ƛǎ 

ŘƛŦŦŜǊŜƴǘ ŦƻǊ ǘƘŜ Iƻǎǘǳƴ ŀƴŘ [ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ ǎŀƴŘΦ ¢Ƙƛǎ ŘƛŦŦŜǊŜƴŎŜ ŎƻǳƭŘ ōŜ ŎŀǳǎŜŘ 

ōȅ ǘƘŜ ǇŀǊǘƛŎƭŜ ǎƛȊŜκǎƘŀǇŜ ŀƴŘ ǘƘŜ ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ ǳƴƛŦƻǊƳƛǘȅ ὅΦ 
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¢ŀōƭŜ пΦтΥ aŀƧƻǊ ŀƴŘ ƳƛƴƻǊ ǇǊƛƴŎƛǇƭŜ ŜŦŦŜŎǘƛǾŜ ǎǘǊŜǎǎ ƻŦ ǘƘŜ ǎƻƛƭ 

¢Ŝǎǘ L5 {ƻƛƭ ǘȅǇŜ 

ǾƻƛŘ Ǌŀǘƛƻ 

ŀŦǘŜǊ 

ŎƻƴǎƻƭƛŘŀǘƛƻƴ

̂Ὡ̃ 

„ 

όŦŀƛƭǳǊŜύ 
„ 

Iƻǎψмллψлулψa¢ 

Iƻǎǘǳƴ ǎŀƴŘ 

лΦтуф осу млл 

Iƻǎψнллψлулψa¢ лΦулм тфл нлл 

Iƻǎψоллψлулψa¢ лΦтул ммрл олл 

[.ψмллψлулψa¢ 
[ŜƛƎƘǘƻƴ 

.ǳȊȊŀǊŘ ǎŀƴŘ 

лΦулм оур млл 

[.ψнллψлулψa¢ лΦтфо унп нлл 

[.ψоллψлулψa¢ лΦтус мнср олл 

 

¢ŀōƭŜ пΦу tŜŀƪ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ŀƴŘ ŎƻƘŜǎƛƻƴ ŦƻǊ Iƻǎǘǳƴ ŀƴŘ [ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ ǎŀƴŘ 

{ƻƛƭ ¢ȅǇŜ {ƻƛƭ ŘŜƴǎƛǘȅ 
CǊƛŎǘƛƻƴ ŀƴƎƭŜ 

ό•ύΣ όϲύ 

/ƻƘŜǎƛƻƴ 

όŎύΣ όƪtŀύ 

ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ 

ǳƴƛŦƻǊƳƛǘȅ 

όὅύ 

Iƻǎǘǳƴ ƭƻƻǎŜπ

ƳŜŘƛǳƳ 

όὩҐлΦулύ 

осΦнп л мΦп 

[ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ офΦлф л нΦмо 

 

¢ƘŜ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ŀƴŘ ŎƻƘŜǎƛƻƴ ŦƻǊ ǇǳǊŜ ǎŀƴŘ ƘŀǾŜ ōŜŜƴ ƎƛǾŜƴ ŀōƻǾŜ ό¢ŀōƭŜ пΦуύΦ ²ƘŜƴ 

ŦƛōǊŜǎ ŀǊŜ ŀŘŘŜŘΣ ǘƘŜ ƛƴǘŜǊƴŀƭ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ƻŦ ǘƘŜ ǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜ ǿƛƭƭ ōŜ ŘƛŦŦŜǊŜƴǘΦ 

¢ƘŜ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ƻŦ ǎƻƛƭΣ ƛƴ ƎŜƴŜǊŀƭΣ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ŀƴŘ ǾƻƛŘ ǊŀǘƛƻΦ 

IƻǿŜǾŜǊΣ ǳƴŘŜǊ ǘƘŜ ƭƛƳƛǘŜŘ ŎƻƴŦƛƴƛƴƎ ŎƻƴŘƛǘƛƻƴǎ όрлƪtŀπолл ƪtŀ ƛƴ ǘƘƛǎ ǎǘǳŘȅύΣ ƛǘ ƛǎ 

Ƴŀƛƴƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ǊŜƛƴŦƻǊŎƛƴƎ ŜŦŦŜŎǘ ƻŦ ŦƛōǊŜǎΦ 5ǳŜ ǘƻ ǎƻƳŜ ƻŦ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ 

ƻŦ ǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭǎ ǎƘƻǿƛƴƎ ŀ ƘŀǊŘŜƴƛƴƎ ōŜƘŀǾƛƻǳǊ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǘŜǎǘǎΣ ǘƘŜ ǎǘǊŜǎǎ ŀǘ 

нл҈ ƻŦ ŀȄƛŀƭ ǎǘǊŀƛƴ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ŦŀƛƭǳǊŜ ǎǘǊŜǎǎ ό5ƛŀƳōǊŀΣ нлмлύΦ ¢ƘŜ ǇǊƛƴŎƛǇŀƭ ǎǘǊŜǎǎ 

ǾŀƭǳŜǎ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ƛƴǘŜǊƴŀƭ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ƻŦ Cw{ ƘŀǾŜ ōŜŜƴ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ пΦфΦ 
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¢ŀōƭŜ пΦфΥ aŀƧƻǊ ŀƴŘ ƳƛƴƻǊ ǇǊƛƴŎƛǇƭŜ ŜŦŦŜŎǘƛǾŜ ǎǘǊŜǎǎ ƻŦ ǘŜǎǘŜŘ ǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘ 

¢Ŝǎǘ L5 
CƛōǊŜ 

ŎƻƴǘŜƴǘ όύύ 

±ƻƛŘ Ǌŀǘƛƻ ŀŦǘŜǊ 

ŎƻƴǎƻƭƛŘŀǘƛƻƴ 

Ὡ 

„ 

όŀǘ‐Ґнл҈ύ 
„ 

Cw{ψлнрψрл 

лΦнр 

лΦту осф рл 

Cw{ψлнрψмлл лΦтф ром млл 

Cw{ψлнрψнлл лΦуо млрл нлл 

Cw{ψлнрψолл лΦум мотт олл 

Cw{ψлрлψрл 

лΦрл 

лΦту рпл рл 

Cw{ψлрлψмлл лΦтф тнл млл 

Cw{ψлрлψнлл лΦтф момс нлл 

Cw{ψлрлψолл лΦул мсмс олл 

 

CǳǊǘƘŜǊƳƻǊŜΣ ¢ŀōƭŜ пΦмл ǎƘƻǿǎ ǘƘŀǘ ōƻǘƘ ǘƘŜ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ŀƴŘ ŎƻƘŜǎƛƻƴ ƛƴŎǊŜŀǎŜ ǿƛǘƘ 

ŦƛōǊŜ ŎƻƴǘŜƴǘΦ ²ƛǘƘƛƴ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ ǳǎŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅΣ ǘƘŜǊŜ ƛǎ ƻōǾƛƻǳǎ ƛƴŎǊŜŀǎŜ ƛƴ 

ǘƘŜ ǇŜŀƪ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ŀǎ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƛƴŎǊŜŀǎŜǎΦ IƻǿŜǾŜǊΣ ŦǳǊǘƘŜǊ ƛƴŎǊŜŀǎŜ ƛƴ ŦƛōǊŜ 

ŎƻƴǘŜƴǘ όύҔ лΦф҈ύ ŎƻǳƭŘ ƛƴŘǳŎŜ ŀƴ ƻǇǇƻǎƛǘŜ ŜŦŦŜŎǘΣ ōŜŎŀǳǎŜ ǘƘŜ ŦƛōǊŜǎ ǿƛƭƭ ǊŜŘǳŎŜ ǘƘŜ 

ŎƻƴǘŀŎǘ ŀǊŜŀǎ ōŜǘǿŜŜƴ ǎŀƴŘ ǇŀǊǘƛŎƭŜǎ ό²ŀƴƎ Ŝǘ ŀƭΦΣ нлмсΤ 5ƛŀƳōǊŀΣ нлмлύΦ 

 

¢ŀōƭŜ пΦмлΥ 9ŦŦŜŎǘ ƻŦ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƻƴ ǘƘŜ ǇŜŀƪ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ŀƴŘ ŎƻƘŜǎƛƻƴ ƻŦ Cw{ 

CƛōǊŜ ŎƻƴǘŜƴǘ ό҈ύ л лΦнр лΦрл 

CǊƛŎǘƛƻƴ ŀƴƎƭŜ όϲύ осΦнп пмΦсп прΦон 

/ƻƘŜǎƛƻƴ όƪtŀύ л оуΦоо тоΦмп 

 

Lǘ Ŏŀƴ ǘƘǳǎ ōŜ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴ ƛƴŎǊŜŀǎŜǎ ǘƘŜ ǇŜŀƪ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ŀƴŘ 

ŎƻƘŜǎƛƻƴ ƻŦ ǎŀƴŘΦ IƻǿŜǾŜǊΣ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴ ƻƴ ŎƻƘŜǎƛƻƴ ƛǎ ƳƻǊŜ ǎƛƎƴƛŦƛŎŀƴǘΦ 

Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘƛŎŜ ǘƘŀǘ ǘƘŜ ŦƛōǊŜ ƻǊƛŜƴǘŀǘƛƻƴ ƛǎ ŀ ƪŜȅ ŦŀŎǘƻǊ ǘƘŀǘ ŜŦŦŜŎǘǎ ǘƘŜ ǎƘŜŀǊ 

ǎǘǊŜƴƎǘƘ ƻŦ ǘƘŜ Cw{ όaƛŎƘŀƭƻǿǎƪƛ ϧ /ŜǊƳŀƪΣ нллнΤ LōǊŀƛƳ Ŝǘ ŀƭΦΣ нлмнύΦ DŜƴŜǊŀƭƭȅΣ ŦƛōǊŜǎ 

ƻǊƛŜƴǘŜŘ ƛƴ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ŘƛǊŜŎǘƛƻƴ ŎƻƴǘǊƛōǳǘŜ ƳƻǊŜ ǘƻ ǘƘŜ ǎƻƛƭ ǎǘǊŜƴƎǘƘ ǘƘŀƴ ǘƘƻǎŜ 
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ǿƛǘƘ ǾŜǊǘƛŎŀƭ ƻǊƛŜƴǘŀǘƛƻƴΦ CƛƎΦ пΦмл ŀƴŘ CƛƎΦ пΦмм ǎƘƻǿ ǘƘŜ ŎƻƳǇŀǊƛƴƎ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ Cw{ 

ǎǇŜŎƛƳŜƴ ŎƻƴǘŀƛƴƛƴƎ ŘƛŦŦŜǊŜƴǘ ŦƛōǊŜ ŎƻƴǘŜƴǘ ǳƴŘŜǊ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ŦǊƻƳ рл ƪtŀ ǘƻ 

олл ƪtŀΦ Lǘ ƛǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ŀŘŘƛǘƛƻƴ ƻŦ ŦƛōǊŜ Ŏŀƴ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƴŎǊŜŀǎŜ ǘƘŜ ǎƘŜŀǊ 

ǎǘǊŜƴƎǘƘΣ ǳƴŘŜǊ ǘƘŜ ǎŀƳŜ ǘŜǎǘƛƴƎ ŎƻƴŘƛǘƛƻƴ όŜΦƎΦΣ ǾƻƛŘ Ǌŀǘƛƻ ŀƴŘ ŎƻƴŦƛƴƛƴƎ ǎǘǊŜǎǎύΦ Lƴ 

ǇŀǊǘƛŎǳƭŀǊΣ ǘƘŜǊŜ ƛǎ ƴƻ ǎƻŦǘŜƴƛƴƎ ōŜƘŀǾƛƻǳǊ ƻōǎŜǊǾŜŘ ƛƴ ǘƘŜ Cw{ ǎǇŜŎƛƳŜƴ ǿƛǘƘ 

ύҐлΦрл҈Φ CǳǊǘƘŜǊƳƻǊŜΣ ƛǘ Ŏŀƴ ōŜ ǎŜŜƴ ŦǊƻƳ ¢ŀōƭŜ пΦмл ǘƘŀǘ ōƻǘƘ ǘƘŜ ǇŜŀƪ ŦǊƛŎǘƛƻƴ 

ŀƴƎƭŜ ŀƴŘ ŎƻƘŜǎƛƻƴ ƛƴŎǊŜŀǎŜ ǿƛǘƘ ŦƛōǊŜ ŎƻƴǘŜƴǘΦ 
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όŀύ 

 

όōύ 

CƛƎΦ пΦмл ¢ƘŜ ǊŜǎǇƻƴǎŜ ƻŦ Cw{ ǿƛǘƘ ◌█ҐлΦнр҈ ǳƴŘŜǊ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ŦǊƻƳ рл ƪtŀ 

ǘƻ олл ƪtŀ
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όŀύ 

 
όōύ 

CƛƎΦ пΦмм ¢ƘŜ ǊŜǎǇƻƴǎŜ ƻŦ Cw{ ǿƛǘƘ ◌█ҐлΦрл҈ ǳƴŘŜǊ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ŦǊƻƳ рл ƪtŀ 

ǘƻ олл ƪtŀ
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CƛƎΦ пΦмн ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŦŀƛƭǳǊŜ ŘŜǾƛŀǘƻǊ ǎǘǊŜǎǎ ƛǎ ǇǊƻǇƻǊǘƛƻƴŀƭ ǘƻ ǘƘŜ ŦƛōǊŜ 

ŎƻƴǘŜƴǘΦ ¢Ƙƛǎ ƛǎ ƳƻǊŜ ƻōǾƛƻǳǎ ǿƘŜƴ ǘƘŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ƛǎ ōŜƭƻǿ нлл ƪtŀΦ bƻǘƛŎŜ 

ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƛǎ ŀƭǎƻ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ǎŀƴŘ ŘŜƴǎƛǘȅΦ ²ƘŜƴ ǘƘŜ 

ǎŀƴŘ ŘŜƴǎƛǘȅ ƛǎ ƘƛƎƘŜǊΣ ǘƘŜǊŜ ƛǎ ƳƻǊŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ǘƻ ǘƘŜ ǎƻƛƭ ǎǘǊŜƴƎǘƘ ŀǘ ǘƘŜ ǎŀƳŜ 

ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ŀƴŘ ŦƛōǊŜ ŎƻƴǘŜƴǘΣ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜΦ CƛƎΦ 

пΦмо ǎƘƻǿǎ ǘƘŜ ŎƻƳǇŀǊƛǎƻƴ ƻŦ ǎǘǊŜƴƎǘƘ ŜƴǾŜƭƻǇŜǎ ōŜǘǿŜŜƴ Ƙƻǎǘ ŀƴŘ ǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘΣ 

ǿƘŜǊŜ ǘƘŜ ŦŀƛƭǳǊŜ ŜƴǾŜƭƻǇŜǎ ƳƻǾŜ ǳǇǿŀǊŘǎ ŀǎ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƛƴŎǊŜŀǎŜǎΦ  

 

 

CƛƎΦ пΦмн ¢ƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴ ƻƴ ǘƘŜ ǇŜŀƪ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎ ǳƴŘŜǊ 

ŘƛŦŦŜǊŜƴǘ ŎƻƴŦƛƴƛƴƎ ǎǘǊŜǎǎŜǎ ŦǊƻƳ рл ǳǇ ǘƻ олл ƪtŀ 
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CƛƎΦ пΦмо ¢ƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ŜƴǾŜƭƻǇŜǎ ƻŦ ŀȄƛŀƭ ǎǘǊŀƛƴ ƻŦ ǊŜƛƴŦƻǊŎŜŘ ŀƴŘ ǳƴǊŜƛƴŦƻǊŎŜŘ 

ǎŀƴŘ 

 

пΦп 9ŦŦŜŎǘ ƻŦ CƛōǊŜ LƴŎƭǳǎƛƻƴ ƻƴ {ŀƴŘ 5ƛƭŀǘŀƴŎȅ 

 

CƛƎΦ пΦсόōύ ǘƻ CƛƎΦ пΦммόōύ ǎƘƻǿ ǘƘŜ ŘƛƭŀǘŀƴŎȅ ƻŦ Cw{ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŦƛōǊŜ ŎƻƴǘŜƴǘ όύҐл҈π

лΦр҈ύΦ Lƴ ƎŜƴŜǊŀƭΣ ǘƘŜ Cw{ ǿƛǘƘ ƘƛƎƘŜǊ ŦƛōǊŜ ŎƻƴǘŜƴǘ όύ ҐлΦр҈ύ ǎƘƻǿǎ ƭŜǎǎ ŘƛƭŀǘƛǾŜ 

ǊŜǎǇƻƴǎŜΦ .ǳǘ ǘƘŜ ŘƛƭŀǘŀƴŎȅ ǊŜǎǇƻƴǎŜ ƻŦ ǘƘŜ ǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜ ǿƛǘƘ „Ґрл ƪtŀ ǎƘƻǿǎ 

ŀ ŘƛŦŦŜǊŜƴǘ ǘǊŜƴŘ όCƛƎΦ пΦсόōύύΣ ǿƘŜǊŜ ǘƘŜ ǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜ ǿƛǘƘ ύ ҐлΦнр҈ ǎƘƻǿǎ 

ƳƻǊŜ Řƛƭŀǘƛƻƴ ǘƘŀƴ ǘƘŜ ǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜ ǿƛǘƘ ύҐлΦрл҈Φ ¢Ƙƛǎ ŎƻǳƭŘ ōŜ ŎŀǳǎŜŘ ōȅ ǘŜǎǘ 

ŜǊǊƻǊΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ²ŀƴƎ όмффрύ ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŜ ǳǎŜ ƻŦ ƭǳōǊƛŎŀǘŜŘ ŜƴŘ ǇƭŀǘŜƴǎ ƳƛƎƘǘ 

ŎŀǳǎŜ ŀƴ ŜǊǊƻǊ ƻƴ ǾƻƛŘ Ǌŀǘƛƻ ŎƻǊǊŜŎǘƛƻƴΦ .ŜǎƛŘŜǎΣ hƳŀǊ ŀƴŘ {ŀŘǊŜƪŀǊƛƳƛ όнлмпύ ŦƻǳƴŘ 

ǘƘŀǘ ǘƘŜ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ƳŜŀǎǳǊŜƳŜƴǘ ƛǎ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ƳŜƳōǊŀƴŜ ǘƘƛŎƪƴŜǎǎΦ aƻǊŜ 

ŎƻƴǘǊŀŎǘƛǾŜ ǊŜǎǇƻƴǎŜ Ŏŀƴ ōŜ ƳŜŀǎǳǊŜŘ ǿƘŜƴ ŀ ǘƘƛƴƴŜǊ ƳŜƳōǊŀƴŜ ƛǎ ǳǎŜŘΦ wƻǿŜ ŀƴŘ 
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.ŀǊŘŜƴ όмфспύ ŦƻǳƴŘ ǘƘŀǘ ŀ ǘƘƛŎƪŜǊ ƎǊŜŀǎŜ ƭŀȅŜǊ ƻƴ ǘƘŜ ǇƭŀǘŜƴǎ ŎƻǳƭŘ ƛƴŦƭǳŜƴŎŜ 

ǎǇŜŎƛƳŜƴ ƳƻǾŜƳŜƴǘ ŘǳŜ ǘƻ ƛǘǎ ǾƛǎŎƻǳǎ ƴŀǘǳǊŜΦ ²ƘŜƴ ǘƘŜ ǎŀƳǇƭŜ ƛǎ ǎƘŜŀǊŜŘ ǘƻ ƭŀǊƎŜǊ 

ŀȄƛŀƭ ǎǘǊŀƛƴΣ ƳƻǊŜ ƎǊŜŀǎŜ ƛǎ ŜȄǘǊǳŘŜŘ ό5ǳƴŎŀƴ ŀƴŘ 5ǳƴƭƻǇΣ мфсуύΦ !ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜ 

ŘǊŀƛƴŀƎŜ ƘƻƭŜ Ƴŀȅ ōŜ ƻōǎǘǊǳŎǘŜŘ ōȅ ǘƘŜ ŜȄǘǊǳǎƛƻƴ ƻǳǘ ƻŦ ƎǊŜŀǎŜ ǿƛǘƘƛƴ ǘƘŜ ǇƭŀǘŜƴǎΣ 

ǿƘƛŎƘ ŀŦŦŜŎǘǎ ǘƘŜ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ƳŜŀǎǳǊŜƳŜƴǘΦ 

 

aƻǎǘ ŜȄƛǎǘƛƴƎ ǎǘǳŘƛŜǎ ƘŀǾŜ ǎƘƻǿƴ ǘƘŀǘ ǘƘŜ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴ ƳŀƪŜǎ ǘƘŜ ǎƻƛƭ ƳƻǊŜ 

ŎƻƴǘǊŀŎǘƛǾŜΦ ¢Ƙƛǎ ƛǎ ŘǳŜ ǘƻ ǘƘŀǘ ǘƘŜ ŦƛōǊŜǎ ŀŘŘ ŜȄǘǊŀ ŎƻƴŦƛƴŜƳŜƴǘ ǘƻ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴΦ 

¦ƴŘŜǊ ƻǘƘŜǊǿƛǎŜ ƛŘŜƴǘƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎΣ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴ ǎƘƻǿǎ ƳƻǊŜ ŎƻƴǘǊŀŎǘƛǾŜ 

ǊŜǎǇƻƴǎŜ ǿƘŜƴ ǘƘŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ƛǎ ƘƛƎƘŜǊΦ IƻǿŜǾŜǊΣ 5ƛŀƳōǊŀ όнлмлύ Ƙŀǎ ǎƘƻǿƴ 

ǘƘŀǘ ǘƘŜ Cw{ ǎƘƻǿǎ ƳƻǊŜ ŘƛƭŀǘƛǾŜ ǊŜǎǇƻƴǎŜ ǘƘŀƴ ǘƘŜ Ƙƻǎǘ ǎŀƴŘ ǿƛǘƘ ǘƘŜ ǎŀƳŜ ŎƻƴŦƛƴƛƴƎ 

ǇǊŜǎǎǳǊŜ ŀƴŘ ǾƻƛŘ ǊŀǘƛƻΦ ¢Ƙƛǎ ƛǎ ǇǊƻōŀōƭȅ ŎŀǳǎŜŘ ōȅ ǘƘŜ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘΦ Lƴ 

ǇǊŜǇŀǊƛƴƎ ǘƘŜ Cw{ ǿƛǘƘ ǎƛƳƛƭŀǊ ǾƻƛŘ Ǌŀǘƛƻ ǘƻ ǘƘŀǘ ƻŦ ǇǳǊŜ ǎŀƴŘΣ ǎƻƳŜ ƻŦ ǘƘŜ ǎŀƴŘ ƛǎ 

ǊŜǇƭŀŎŜŘ ōȅ ŦƛōǊŜǎ ƛƴ ǘƘƛǎ ǎǘǳŘȅΦ Lƴ 5ƛŀƳōǊŀ όнлмлύΣ ǘƘŜ ǎŀƳŜ ǎŀƴŘ ƛǎ ǳǎŜŘ ƛƴ ǘƘŜ ǎŀƳǇƭŜ 

ǇǊŜǇŀǊŀǘƛƻƴ ƛƴǎǘŜŀŘΦ ¢ƘŜǎŜ ǘǿƻ ƳŜǘƘƻŘǎ ŎŀǳǎŜ ƭƛǘǘƭŜ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƘŜ ǾƻƛŘ ǊŀǘƛƻΣ 

ōŜŎŀǳǎŜ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƛǎ ǾŜǊȅ ƭƻǿΦ .ǳǘ ƳƻǊŜ ŎƻƳǇŀŎǘƛƻƴ ŜƴŜǊƎȅ ǿƻǳƭŘ ōŜ ǊŜǉǳƛǊŜŘ 

ǘƻ ǇǊŜǇŀǊŜ ǘƘŜ Cw{ ǎŀƳǇƭŜ ǳǎƛƴƎ ǘƘŜ ƳŜǘƘƻŘ ǊŜǇƻǊǘŜŘ ƛƴ 5ƛŀƳōǊŀ όнлмлύΣ ǿƘƛŎƘ 

ŜǾŜƴǘǳŀƭƭȅ ƳŀƪŜǎ ǘƘŜ Cw{ ƳƻǊŜ ŘƛƭŀǘƛǾŜΦ LƴŘŜŜŘΣ 5ƛŀƳōǊŀ όнлмлύ Ƙŀǎ ǳǎŜŘ ǘƘŜ ǎǘƻƭŜƴ 

ǾƻƛŘ Ǌŀǘƛƻ ŎƻƴŎŜǇǘ ǘƻ ŜȄǇƭŀƛƴ ǎǳŎƘ ǎƻƛƭ ǊŜǎǇƻƴǎŜΦ 

 

пΦр /ǊƛǘƛŎŀƭ {ǘŀǘŜ 

 

¢ƘŜ ǎǘŜŀŘȅ ǎǘŀǘŜ ŀƴŘ ǘƘŜ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ƘŀǾŜ ōŜŜƴ ŜƳǇƭƻȅŜŘ ƛƴ Ƴƻǎǘ ǎǘǳŘƛŜǎ ǘƻ ŘŜǎŎǊƛōŜ 

ǘƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ ǎƻƛƭǎ όwƻǎŎƻŜ Ŝǘ ŀƭΦΣ мфруΣ [ƛΣ нллрΤ 5ƛŀƳōǊŀΣ нлмлΤ /ƻƴǎƻƭƛ Ŝǘ ŀƭΦΣ 

нллрύΦ Lƴ ŦŀŎǘΣ ǘƘŜ ǘǿƻ ŎƻƴŎŜǇǘǎ ŀǊŜ ŀƭƳƻǎǘ ǘƘŜ ǎŀƳŜ ŀƴŘ ǘƘŜ ǘŜǊƳ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ƛǎ ǳǎŜŘ 

ƳƻǊŜ ŦǊŜǉǳŜƴǘƭȅΦ  

!ǎ ƳŜƴǘƛƻƴŜŘ ŀōƻǾŜΣ ǘƘŜ ǎǘŀǘŜ ǇŀǊŀƳŜǘŜǊ ό‪ύ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ 

ǾƻƛŘ Ǌŀǘƛƻ ŀƴŘ ǘƘŜ ǾƻƛŘ Ǌŀǘƛƻ ŀǘ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ŀǘ ǘƘŜ ǎŀƳŜ ǾŀƭǳŜ ƻŦ ƳŜŀƴ ŜŦŦŜŎǘƛǾŜ ǎǘǊŜǎǎΥ 

‪ Ὡ Ὡ        όпΦнύ 
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ǿƘŜǊŜ Ὡ  ŀƴŘ Ὡ  ŀǊŜ ǘƘŜ ŎǳǊǊŜƴǘ ǾƻƛŘ Ǌŀǘƛƻ ŀƴŘ ǘƘŜ ǾƻƛŘ Ǌŀǘƛƻ ŀǘ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜΣ 

ǊŜǎǇŜŎǘƛǾŜƭȅΦ CƛƎΦ пΦмп ǎƘƻǿǎ ǘƘŜ /{[ ŦƻǊ Iƻǎǘǳƴ ǎŀƴŘ ŀƴŘ [ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ ǎŀƴŘ ƛƴ ǘƘŜ 

Ὡ ὴ ǇƭƻǘΣ ǿƘŜǊŜ ǘƘŜ /{[ ƻŦ [ŜƛƎƘǘƻƴ .ǳȊȊŀǊŘ ǎŀƴŘ ƛǎ ƭƻǿŜǊ ǘƘŀƴ ǘƘŀǘ ƻŦ ǘƘŜ Iƻǎǘǳƴ 

ǎŀƴŘΦ  

 

CƛƎΦ пΦмп /ǊƛǘƛŎŀƭ ǎǘŀǘŜ ƭƛƴŜ ŦƻǊ Iƻǎǘǳƴ ŀƴŘ [ŜƛƎƘǘƻƴ ǎŀƴŘ ƻƴ ǘƘŜ ŜπǇΩ ǇƭŀƴŜ 

 

Lǘ ƛǎ ŦƻǳƴŘ ǘƘŀǘ ōƻǘƘ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ŀƴŘ ŘƛƭŀǘŀƴŎȅ ƻŦ ǎŀƴŘ ƛǎ ŀŦŦŜŎǘŜŘ ōȅ ŦƛōǊŜ 

ƛƴŎƭǳǎƛƻƴΣ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ /{[ ƻŦ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘ ƛǎ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ǘƘŀǘ ƻŦ 

Ƙƻǎǘ ǎŀƴŘΦ CƛƎΦ пΦмр ǎƘƻǿǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƻŦ /{[ ōŜǘǿŜŜƴ Ƙƻǎǘ ŀƴŘ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ 

ǎŀƴŘΦ Lǘ ƛǎ ƻōǾƛƻǳǎ ǘƘŀǘ ǘƘŜ /{[ ƻŦ Cw{ ƭƛŜǎ ƛƴ ŀ ƭƻǿŜǊ Ǉƻǎƛǘƛƻƴ ǘƘŀƴ ǘƘŀǘ ŦƻǊ Ƙƻǎǘ ǎŀƴŘΦ 

¢Ƙƛǎ ƛǎ ŘǳŜ ǘƻ ǘƘŀǘ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴ ƳŀƪŜǎ ǘƘŜ ǎƻƛƭ ǊŜǎǇƻƴǎŜ ƳƻǊŜ ŎƻƴǘǊŀŎǘƛǾŜ ǳƴŘŜǊ 

ƻǘƘŜǊǿƛǎŜ ƛŘŜƴǘƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎΦ CƛƎΦ пΦмс ǎƘƻǿǎ ǘƘŜ /{[ ƛƴ ǘƘŜ ὴ ή Ǉƭƻǘ ŦƻǊ ōƻǘƘ 

ǎŀƴŘ ŀƴŘ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘΦ ¢ƘŜǊŜ ƛǎ ǎƭƛƎƘǘ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ǎǘǊŜǎǎ Ǌŀǘƛƻ 

ŀǎ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƛƴŎǊŜŀǎŜǎΦ .ŜǎƛŘŜǎΣ ǘƘŜ ŎǊƛǘƛŎŀƭ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ƛƴ ǘƘŜ Ǉƭƻǘ ǎƘƻǿ ŀ 

ǎƛƎƴƛŦƛŎŀƴǘ ƛƴŎǊŜŀǎŜ ōŜŎŀǳǎŜ ƻŦ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴΦ 
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CƛƎ пΦмр 9ŦŦŜŎǘ ƻŦ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴ ƻƴ ǘƘŜ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŜǎǎ ǳƴŘŜǊ ŘƛŦŦŜǊŜƴǘ ŎƻƴŦƛƴƛƴƎ 

ǎǘǊŜǎǎŜǎ ŦǊƻƳ рл ǳǇ ǘƻ олл ƪtŀΦ 

 

 

CƛƎΦ пΦмс 9ŦŦŜŎǘ ƻŦ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƻƴ /{[ 
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пΦс {ǳƳƳŀǊȅ 

 

{ǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ Ƙƻǎǘ ǎŀƴŘ ŀƴŘ Cw{ ƘŀǾŜ ōŜŜƴ ŘŜǎŎǊƛōŜŘΣ ǿƘŜǊŜ ōƻǘƘ ǘƘŜ 

ǎƻƛƭ ǇǊƻǇŜǊǘƛŜǎ όƛΦŜΦΣ ƳŜŀƴ ŘƛŀƳŜǘŜǊύ ŀƴŘ ŦƛōǊŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ όƛΦŜΦΣ ŦƛōǊŜ ŎƻƴǘŜƴǘύ ŀŦŦŜŎǘ 

ǘƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ ǎƻƛƭΦ wŜǇŜŀǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǘŜǎǘ Ƙŀǎ ōŜŜƴ ŎƻƴŦƛǊƳŜŘ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ 

ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǘŜǎǘΦ Lǘ ƛǎ ŦƻǳƴŘ ǘƘŀǘ ǾƻƭǳƳŜ ŎƘŀƴƎŜ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ŦƻǊ 

ǎŀƴŘΦ Lǘ Ŏŀƴ ōŜ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǾŀǊƛƻǳǎ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘΣ ƳŜŀƴ 

ŜŦŦŜŎǘƛǾŜ ǎǘǊŜǎǎ ŀƴŘ ŘŜƴǎƛǘȅΦ 

{ƻƛƭ ǘȅǇŜ Ƙŀǎ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜŎŀǳǎŜ ƻŦ ŘƛŦŦŜǊŜƴǘ ƳŜŀƴ 

ŘƛŀƳŜǘŜǊΣ ŀǎ ƘƛƎƘŜǊ ƳŜŀƴ ŘƛŀƳŜǘŜǊ ƭŜŀŘǎ ǘƻ ƘƛƎƘŜǊ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘΦ ! ŎƭŜŀǊ ŎƻƳǇŀǊƛǎƻƴ 

ōŜǘǿŜŜƴ [ŜƛƎƘǘƻƴπ.ǳȊȊŀǊŘ ό[.ύ ǎŀƳǇƭŜǎ ŀƴŘ Iƻǎǘǳƴ ǎŀƴŘ ǎŀƳǇƭŜǎ Ƙŀǎ ōŜŜƴ ǊŜǇƻǊǘŜŘΦ 

¢ƘŜ [. ǎŀƴŘ ǎƘƻǿ ƘƛƎƘŜǊ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘΣ ǿƘƛŎƘ Ƙŀǎ ŀ ƘƛƎƘŜǊ ƳŜŀƴ ŘƛŀƳŜǘŜǊ ŀƴŘ 

ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ ǳƴƛŦƻǊƳƛǘȅΦ ¢ƘŜ ŜŦŦŜŎǘ ƻŦ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ƻƴ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ 

ǊŜƭŀǘƛƻƴǎƘƛǇ Ƙŀǎ ōŜŜƴ ǎǘǳŘƛŜŘΦ ¢ƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƛƴŎǊŜŀǎŜǎ ǿƛǘƘ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ 

ǿƘŜƴ ƻǘƘŜǊ ƭƻŀŘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ǘƘŜ ǎŀƳŜΦ ¢ƘŜǊŜ ƛǎ ƭŜǎǎ ǾƻƭǳƳŜ ŜȄǇŀƴǎƛƻƴ ƛƴ ǇǳǊŜ 

ǎŀƴŘ ŀǎ ǘƘŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ƛƴŎǊŜŀǎŜΦ 

¢ƘŜ ŜŦŦŜŎǘ ƻŦ ǾƻƛŘ Ǌŀǘƛƻ ƻƴ ǇǳǊŜ ǎŀƴŘ ōŜƘŀǾƛƻǳǊ Ƙŀǎ ōŜŜƴ ǎǘǳŘƛŜŘΦ ¦ƴŘŜǊ ǘƘŜ ǎŀƳŜ 

ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΣ ǘƘŜ ǇŜŀƪ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƛƴŎǊŜŀǎŜǎ ŀǎ ǘƘŜ ǎƻƛƭ ōŜŎƻƳŜ ŘŜƴǎŜǊΦ 

aŜŀƴǿƘƛƭŜΣ ŘŜƴǎŜ ǎŀƴŘ ǎƘƻǿǎ ƳƻǊŜ Řƛƭŀǘƛƻƴ ǳƴŘŜǊ ǘƘŜ ǎŀƳŜ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΦ ¢ƘŜ 

ŜŦŦŜŎǘ ƻŦ ŘŜƴǎƛǘȅ ŀƴŘ ƳŜŀƴ ŜŦŦŜŎǘƛǾŜ ǎǘǊŜǎǎ ƻƴ ǇǳǊŜ ǎŀƴŘ ōŜƘŀǾƛƻǳǊ Ŏŀƴ ōŜ ŘŜǎŎǊƛōŜŘ 

ōȅ ǘƘŜ [ƛ ŀƴŘ 5ŀŦŀƭƛŀǎ όнлллύ ƳƻŘŜƭ ǿƛǘƘ ǎǘŀǘŜπŘŜǇŜƴŘŜƴǘ ŘƛƭŀǘŀƴŎȅ ǊŜƭŀǘƛƻƴǎƘƛǇ ŀƴŘ 

ƘŀǊŘŜƴƛƴƎ ƭŀǿΦ  

! ǎŜǊƛŜǎ ƻŦ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ƘŀǾŜ ōŜŜƴ ŘƻƴŜ ƻƴ Cw{Φ ¢ƘŜ ǘŜǎǘƛƴƎ 

ǊŜǎǳƭǘǎ ǎƘƻǿ ǘƘŀǘ ǘƘŜ ǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭ ǿƛǘƘ ƎǊŜŀǘŜǊ ǘƘŀƴ лΦо҈ ƻŦ ŦƛōǊŜ ŎƻƴǘŜƴǘ ǎƘƻǿ 

ǎǘǊŀƛƴπƘŀǊŘŜƴƛƴƎ ǊŜǎǇƻƴǎŜΦ Cw{ ǿƛǘƘ ƘƛƎƘŜǊ ŦƛōǊŜ ŎƻƴǘŜƴǘ Ƙŀǎ ƘƛƎƘŜǊ ǇŜŀƪ ǎƘŜŀǊ 

ǎǘǊŜƴƎǘƘΦ 

Lǘ ƛǎ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ ƛƴƛǘƛŀƭ ǎǘƛŦŦƴŜǎǎ ƻŦ Cw{ ƛǎ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ǘƘŀǘ ƻŦ Ƙƻǎǘ ǎŀƴŘΣ ǿƘƛŎƘ ƛǎ 

ƴƻǘ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǎƻƳŜ ǎǘǳŘƛŜǎΦ .ŜǎƛŘŜǎΣ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǳƴǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭΣ ŦƛōǊŜǎ Ŏŀƴ 

ŜŦŦŜŎǘƛǾŜƭȅ ƛƴŎǊŜŀǎŜ ǘƘŜ ŦǊƛŎǘƛƻƴ ŀƴƎƭŜ ŀƴŘ ŎƻƘŜǎƛƻƴ ƻŦ Cw{Φ Lƴ ŀŘŘƛǘƛƻƴΣ ŘŜƴǎŜǊ Cw{ 
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ƛƴŘƛŎŀǘŜǎ ƳƻǊŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ƎŜƴŜǊŀǘŜŘ ǘƻ ǘƘŜ ǎƻƛƭΦ  

¢ƘŜ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ƭƛƴŜ ƻŦ Cw{ ƛǎ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ǘƘŀǘ ƻŦ ǇǳǊŜπǎŀƴŘ ǎŀƳǇƭŜΣ ŀǎ ŦƛōǊŜ 

ƛƴŎƭǳǎƛƻƴ ŎŀǳǎŜǎ ƳƻǊŜ ǾƻƭǳƳŜ ŎƻƴǘǊŀŎǘƛƻƴ ƛƴ Cw{Φ  
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/ƘŀǇǘŜǊ рΥ aƻŘŜƭƭƛƴƎ 

 

рΦм LƴǘǊƻŘǳŎǘƛƻƴ ǘƻ /ƻƴǎǘƛǘǳǘƛǾŜ aƻŘŜƭ 

 

¢Ƙƛǎ ƳƻŘŜƭ ƛǎ ŘŜǾŜƭƻǇŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǎŀƴŘ ƳƻŘŜƭ ƻŦ [ƛ ŀƴŘ 5ŀŦŀƭƛŀǎ όнлллύ ŀƴŘ ǘƘŜ 

ŦŀƛƭǳǊŜ ŎǊƛǘŜǊƛƻƴ ƻŦ Dŀƻ ŀƴŘ ½Ƙŀƻ όнлмоύΦ .ƻǘƘ ƻŦ ǘƘŜƳ ƘŀǾŜ ōŜŜƴ ƛƴǘǊƻŘǳŎŜŘ ƛƴ 

/ƘŀǇǘŜǊ нΦ ¢ƘŜ Ƴŀƛƴ ŦŜŀǘǳǊŜǎ ƻŦ ǘƘŜ ƳƻŘŜƭ ǿƛƭƭ ōŜ ŘƛǎŎǳǎǎŜŘ ƛƴ {ŜŎǘƛƻƴ рΦнΦ !ǘ ǇǊŜǎŜƴǘΣ 

ǘƘŜ Ƴƻǎǘ ŀŎŎŜǇǘŜŘ ƳƻŘŜƭ ŦƻǊ Cw{ ƛǎ ǘƘŜ ƻƴŜ ǇǊƻǇƻǎŜŘ ōȅ 5ƛŀƳōǊŀ όнлмлύΦ ¢ƘŜ Ƴŀƛƴ 

ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ƴŜǿ ƳƻŘŜƭ ŀƴŘ 5ƛŀƳōǊŀ όнлмлύ ƛǎ ǘƘŀǘ ƛǘ ŘƻŜǎ ƴƻǘ ǊŜǉǳƛǊŜ ǘƘŜ 

ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ŦƛōǊŜǎΦ LƴǎǘŜŀŘΣ ƛǘ ǳǎŜǎ ǘƘŜ 

ŎƻƴŎŜǇǘ ƻŦ ŜŦŦŜŎǘƛǾŜ ǎƪŜƭŜǘƻƴ ǎǘǊŜǎǎ ŀƴŘ ǾƻƛŘ Ǌŀǘƛƻ ŦƻǊ ƳƻŘŜƭƭƛƴƎ ǘƘŜ Cw{ ōŜƘŀǾƛƻǳǊΦ 

 

рΦн 9ŦŦŜŎǘƛǾŜ {ƪŜƭŜǘƻƴ {ǘǊŜǎǎ ŀƴŘ ±ƻƛŘ wŀǘƛƻ ŦƻǊ /ƻƴǎǘƛǘǳǘƛǾŜ 

aƻŘŜƭƭƛƴƎ ƻŦ CƛōǊŜπwŜƛƴŦƻǊŎŜŘ {ŀƴŘ 

 

¢ƘŜ ǇǊƛƳŀǊȅ ƳŜŎƘŀƴƛǎƳ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭƭƛƴƎ ƻŦ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ 

ǎŀƴŘ ƛǎ ŘǳŜ ǘƻ ǘƘŜ ŦƛōǊŜ ŀŘŘƛǘƛƻƴΣ ǿƘŜǊŜ ŦƛōǊŜǎ ǿƻǳƭŘ ƎŜƴŜǊŀǘŜ ǘƘŜ ǎǘǊŜǎǎŜǎ όƴƻǘŜŘ ŀǎ 

ὴ ŀƴŘ ήύ ƻƴ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴΣ ǘƘǳǎ ǎǘǊŜƴƎǘƘŜƴƛƴƎ ǘƘŜ ƛƴǘŜǊƴŀƭ ǎǘǊǳŎǘǳǊŜ ƻŦ ǎŀƴŘΦ 

aŜŀƴǿƘƛƭŜΣ ŦƛōǊŜǎ ǿƻǳƭŘ ŎƘŀƴƎŜ ǘƘŜ ǾƻƛŘ Ǌŀǘƛƻ ǎǇŀŎŜ ƻŦ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴ όƴƻǘŜŘ ŀǎ 

ὩύΦ IƻǿŜǾŜǊΣ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎ рΦмΣ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ǎǘǊŜǎǎ όὴŀƴŘ ήύ ŀƴŘ ŜŦŦŜŎǘƛǾŜ ǾƻƛŘ 

Ǌŀǘƛƻ Å ŎŀǳǎŜŘ ōȅ ǘƘŜ ŦƛōǊŜǎ ŀǊŜ ΨǾƛǊǘǳŀƭΩΣ ǿƘƛŎƘ ŀǊŜ ƻƴƭȅ ǳǎŜŘ ǘƻ ǊŜŦƭŜŎǘ ǘƘŜ ŜŦŦŜŎǘ ƻŦ 

ŦƛōǊŜ ƻƴ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴ ŀƴŘ ƛƴ ƳƻŘŜƭƭƛƴƎ ǘƘŜ ŘƛƭŀǘŀƴŎȅ ǊŜƭŀǘƛƻƴΣ ǇƭŀǎǘƛŎ ƘŀǊŘŜƴƛƴƎ 

ŀƴŘ ŜƭŀǎǘƛŎ ƳƻŘǳƭƛ ƻŦ Cw{Φ Lƴ ŦŀŎǘΣ ǘƘŜ ǎǘǊŀƛƴ ƻŦ ŀƴ Cw{ ŜƭŜƳŜƴǘ ƛǎ ƻƴƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ 

ǘƘŜ ŘŜŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴΦ !ƭǎƻΣ ǘƘƛǎ ƳŜǘƘƻŘ ŦƻŎǳǎŜǎ ƻƴ ǘƘŜ Ǝƭƻōŀƭ ǎǘǊŜǎǎπ

ǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴ ƻŦ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎŀƴŘ όCw{ύΦ IƻǿŜǾŜǊΣ ƛǘ ŘƻŜǎ ƴƻǘ ŘƛǊŜŎǘƭȅ ŎƻƴǎƛŘŜǊ ǘƘŜ 

ƛƴǘŜǊŀŎǘƛƻƴ ƻŦ ǎŀƴŘ ŀƴŘ ŦƛōǊŜǎ ŀǘ ǘƘŜ ƳƛŎǊƻπǎŎŀƭŜ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ 

ƛƴǘǊƻŘǳŎŜŘ ōȅ 5ƛŀƳōǊŀ όнлмоύΣ ƘƛƎƘƭƛƎƘǘƛƴƎ ǘƘŜ ŦƛōǊŜ ƻǊƛŜƴǘŀǘƛƻƴ ŘƛǎǘǊƛōǳǘƛƻƴ ƛƴ Cw{ 

ŎǊƻǎǎπŀƴƛǎƻǘǊƻǇƛŎ ŘǳŜ ǘƻ ŎƻƳǇŀŎǘƛƻƴΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘǳŘȅ ŦƻŎǳǎŜǎ ƻƴ ǘƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ 
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Cw{ ƛƴ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǿƘŜǊŜƛƴ ǘƘŜ ƳŀƧƻǊ ǇǊƛƴŎƛǇŀƭ ǎǘǊŜǎǎ ŘƛǊŜŎǘƛƻƴ ƛǎ 

ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ǘƘŜ ǇǊŜŦŜǊǊŜŘ ŦƛōǊŜ ƻǊƛŜƴǘŀǘƛƻƴ ǇƭŀƴŜΦ 

 

 

CƛƎ рΦм LƭƭǳǎǘǊŀǘƛƻƴ ƻŦ ǾŀǊƛŀōƭŜǎ ǳǎŜŘ ŦƻǊ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭƭƛƴƎ όDŀƻ Ŝǘ ŀƭΦΣ нлнлύ 

 

рΦнΦм 9ŦŦŜŎǘƛǾŜ {ƪŜƭŜǘƻƴ {ǘǊŜǎǎ ▬▼ ŀƴŘ ▲▼ŀƴŘ ±ƻƛŘ Ǌŀǘƛƻ Å 

 

¢ƘŜ ŜȄǇǊŜǎǎƛƻƴǎ ƻŦ ὴ ŀƴŘ ή ŀǊŜ ŘŜŦƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŦŀƛƭǳǊŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ Cw{Φ 

!ǎ ŜƳǇƘŀǎƛǎŜŘ ŀōƻǾŜΣ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ŘŜŦƛƴƛǘƛƻƴ ƛǎ ƳƻŘŜƭƭƛƴƎ ǘƘŜ ƻǾŜǊŀƭƭ ǎǘǊŜǎǎπ

ǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴ ƻŦ Cw{Σ ǊŀǘƘŜǊ ǘƘŀƴ ƎƛǾƛƴƎ ŀƴ ŀŎŎǳǊŀǘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ǎǘǊŜǎǎ 

ƛƴ ŦƛōǊŜǎ ŀƴŘ ƛǘǎ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ǎǘǊŜǎǎ ǎǘŀǘŜ ƻŦ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴΦ ¢ƘŜ ŦŀƛƭǳǊŜ ƻŦ Cw{ Ŏŀƴƴƻǘ 

ōŜ ƻōǎŜǊǾŜŘ ƛƴ ǎƻƳŜ ŎŀǎŜǎΣ ǎǳŎƘ ŀǎ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ƘƛƎƘŜǊ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜ ƻǊ ŦƛōǊŜ 

ŎƻƴǘŜƴǘ ό5ƛŀƳōǊŀ Ŝǘ ŀƭΦΣ нлмлΤ aƛŎƘŀƭƻǿǎƪƛΣ мффсύΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ ǘƘŜ 

ŜȄǇǊŜǎǎƛƻƴ ƻŦ ὴ ƘŀǾŜ ǘƻ ōŜ ŘŜŦƛƴŜŘ ǳǎƛƴƎ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜ ƳŜǘƘƻŘΦ 

 

¢ƘŜ ŦŀƛƭǳǊŜ ŀǘ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ƻŦ Cw{ ƛƴ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴΣ ǿƘƛŎƘ ƛǎ ǎƘƻǿƴ ōȅ Dŀƻ ŀƴŘ 

½Ƙŀƻ όнлмоύ Ŏŀƴ ōŜ ŜȄǇǊŜǎǎŜŘ ŀǎ 

ή ὓ ὴ ὴ         όрΦмύ 

ǿƛǘƘ  

ὴ ὧὴ ρ ÅØÐ ‖ὴȾὴ       όрΦнύ 

²ƘŜǊŜ ὓ ƛǎ ǘƘŜ ǎǘǊŜǎǎ Ǌŀǘƛƻ όήȾὴύ ŀǘ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ŦƻǊ ǎŀƴŘΣ ὴ ƛǎ ǘƘŜ ŀǘƳƻǎǇƘŜǊƛŎ 

ǇǊŜǎǎǳǊŜ όὴҐмлм ƪtŀύΤ ὧ ŀƴŘ ‖ ŀǊŜ ǘǿƻ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎΦ Dŀƻ ŀƴŘ ½Ƙŀƻ όнлмоύ 

ǎǘŀǘŜŘ ὧ ƛǎ ŀ ǎŜƴǎƛǘƛǾŜ ǾŀǊƛŀōƭŜΣ ǿƘƛŎƘ ƛǎ ǾŀǊƛŜŘ ǿƛǘƘ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘ ŀƴŘ ŦƛōǊŜ ŀǎǇŜŎǘ 
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ǊŀǘƛƻΣ ǿƘƛƭŜ ‖  ƛǎ ƛƴǎŜƴǎƛǘƛǾŜ ǘƻ ǎǳŎƘ ŦŀŎǘƻǊΦ ¢ƘŜ ƎŜƴŜǊŀƭ ŜȄǇǊŜǎǎƛƻƴ ŦƻǊ ὧ  Ŏŀƴ ōŜ 

ŘŜǊƛǾŜŘ ǳǎƛƴƎ ŀ ƳƛŎǊƻƳŜŎƘŀƴƛŎŀƭ ŀǇǇǊƻŀŎƘΦ aŀƴȅ ǎǘǳŘƛŜǎ ƘŀǾŜ ǊŜǇƻǊǘŜŘ ŦǳǊǘƘŜǊ 

ƻōǎŜǊǾŀǘƛƻƴ ƻƴ ὧ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ ǾŀǊƛƻǳǎ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ŦƛōǊŜ ǇǊƻǇŜǊǘƛŜǎ ŀƴŘ ǎŀƳǇƭŜ 

ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘ όaƛŎƘŀƭƻǿǎƪƛ ϧ /ŜǊƳŀƪΣ нллнΤ ½ƻƴōŜǊƎΣ нллнΤ 5ƛŀƳōǊŀ Ŝǘ ŀƭΦΣ 

нлмоύΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ǾŀƭǳŜ ƻŦ ὧ ǿƻǳƭŘ ōŜ ŘŜǘŜǊƳƛƴŜŘ ōȅ ŦƛōǊŜ ŎƻƴǘŜƴǘΣ ŜǾŜƴ ǘƘƻǳƎƘ 

ƻǘƘŜǊ ǘŜǎǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ǘƘŜ ǎŀƳŜ όŜΦƎΦΣ ǎŀƴŘ ǘȅǇŜΣ ŦƛōǊŜ ǇǊƻǇŜǊǘƛŜǎΣ ǾƻƛŘ Ǌŀǘƛƻ ŀƴŘ 

ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜύΦ 

9ǉǎΦ рΦм ŀƴŘ рΦн ƛƴŘƛŎŀǘŜ ǘƘŜ ƳŜŀƴ ŜŦŦŜŎǘƛǾŜ ǎǘǊŜǎǎ ƻŦ ǎŀƴŘ ǎƪŜƭŜǘƻƴ ƛǎ ὴ ὴΣ ǿƘƛŎƘ ƛǎ 

ƎǊŜŀǘŜǊ ǘƘŀƴ ὴΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ǘƘŜ ǎƘŜŀǊ ǎǘǊŜƴƎǘƘ ƻŦ Cw{ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŀǘ ƻŦ Ƙƻǎǘ ǎŀƴŘΦ 

IŜƴŎŜΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ὴ ŀƴŘ ή Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ŦŀƛƭǳǊŜ ƻŦ Cw{Υ 

ὴ ὴ ὴ                         όрΦоύ 

ή ή                           όрΦпύ 

ǿƘƛŎƘ ǊŜƴŘŜǊǎ ή ὓὴ  ŀǘ ŦŀƛƭǳǊŜΦ IƻǿŜǾŜǊΣ ǘƘŜ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ƻŦ ǎŀƴŘ Ƙŀǎ ōŜŜƴ 

ǎǘǳŘƛŜŘΣ ƛƳǇƭȅƛƴƎ ǘƘŀǘ ŜŦŦŜŎǘƛǾŜ ǎǘǊŜǎǎ ŘƻŜǎ ƴƻǘ ŀƭǿŀȅǎ ƛƴŎǊŜŀǎŜ ǿƘŜƴ ǘƘŜ ǎŀƴŘ ǊŜŀŎƘŜǎ 

ǘƘŜ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜΦ aŜŀƴǿƘƛƭŜΣ ǘƘŜǊŜ ƛǎ ƴƻ Cw{ ǎŀƳǇƭŜ ŘŜŦƻǊƳŀǘƛƻƴ ǿƘŜƴ ŀŘŘŜŘ ŦƛōǊŜǎ 

ŀǊŜ ΨǎǘǊŜǘŎƘŜŘΩ ƻǊ ŎǊƛǘƛŎŀƭΣ ǿƘƛŎƘ ƳŜŀƴǎ ǘƘŜȅ ƴƻ ƭƻƴƎŜǊ ǊŜƛƴŦƻǊŎŜ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴΦ 

9ȄǇŜǊƛƳŜƴǘŀƭ ŜǾƛŘŜƴŎŜ ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ŜŦŦŜŎǘ ƛƴŎǊŜŀǎŜǎ ǿƛǘƘ ǘƘŜ ǎǘǊŀƛƴ 

ƻŦ Cw{ ŀƴŘ Ŧƛƴŀƭƭȅ ǊŜŀŎƘŜǎ ǘƘŜ ƳŀȄƛƳǳƳ ŀǘ ǘƘŜ ŦŀƛƭǳǊŜ ǎǘŀǘŜ ǿƘŜƴ ǘƘŜ ŦƛōǊŜǎ ȅƛŜƭŘ ƻǊ 

Ǉǳƭƭ ƻǳǘ ό½ƻǊƴōŜǊƎΣ нллнΤ /ƻƴǎƻƭƛ Ŝǘ ŀƭΦΣ нллтΤ 5ƛŀƳōǊŀ Ŝǘ ŀƭΦΣ нлмоΤ Dŀƻϧ ½ƘŀƻΣ нлмоύΦ 

.ŀǎŜŘ ƻƴ ǘƘƻǎŜ ƻōǎŜǊǾŀǘƛƻƴǎΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜȄǇǊŜǎǎƛƻƴ ŦƻǊ ὴ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŀŎŎƻǳƴǘ 

ŦƻǊ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ǎǘǊŀƛƴ ƭŜǾŜƭ ƻƴ ŦƛōǊŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘΣ ǿƛǘƘ ή ōŜƛƴƎ ŜȄǇǊŜǎǎŜŘ ŀǎ 9ǉΦ 

рΦпΥ 

ὴ ὴ ὴ         όрΦрύ 

ǿƘŜǊŜ ὴ ƛǎ ŀ ǎǘǊŀƛƴπƭŜǾŜƭ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜΦ ὴ ƛǎ ǾŀǊƛŜŘ ŦǊƻƳ л ŀǘ ‐ π ǘƻ ὴ 

ŀǘ ǎǳŦŦƛŎƛŜƴǘƭȅ ƭŀǊƎŜ ‐Σ ǿƘŜǊŜ ‐ [ ς‐ ‐Ⱦσ] ƛǎ ǘƘŜ ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŀƛƴΣ ǿƛǘƘ ‐ 

ŀƴŘ ‐ ōŜƛƴƎ ǘƘŜ ŀȄƛŀƭ ŀƴŘ ǊŀŘƛŀƭ ǎǘǊŀƛƴΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 5ǳǊƛƴƎ ǘƘŜ ŘŜŦƻǊƳŀǘƛƻƴ ƻŦ Cw{ 

ǎǇŜŎƛƳŜƴΣ ǘƘŜ ƳŜŀƴ ŜŦŦŜŎǘƛǾŜ ǎǘǊŜǎǎ ƎŜƴŜǊŀǘŜŘ ōȅ ŦƛōǊŜǎ ƛǎ ƎǊŀŘǳŀƭƭȅ ƛƴŎǊŜŀǎŜŘ ǿƛǘƘ ǘƘŜ 

ŘŜǾƛŀǘƻǊƛŎ ǎǘǊŀƛƴ ‐ Σ ƘŀǾƛƴƎ ὴ ὴ Ὠὴ Φ 9Ǿƻƭǳǘƛƻƴ ƻŦ ὴ  ǿƛǘƘ ‐  ƛǎ ƳƻŘŜƭƭŜŘ 

ǳǎƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜȄǇǊŜǎǎƛƻƴΥ 
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Ὠὴ ‘ Ὠ‐         όрΦсύ 

ǿƘŜǊŜ ‘ ƛǎ ŀ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊ ŦƻǊ Cw{ ŀƴŘ Ὡ ƛǎ ǾƻƛŘ ǊŀǘƛƻΦ Lǘ ƛǎ ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŜ ǘŜǊƳ 

ὴ ὴ ƛƴ 9ǉΦ рΦс ǊŜǎǘǊŀƛƴǎ ǘƘŜ ƛƴŎǊŜƳŜƴǘ ƻŦ ὴΣ ǿƘƛŎƘ ƛǘ ǿƻǳƭŘ ōŜ ŀ Ŏƻƴǎǘŀƴǘ ŀǘ ƭŀǊƎŜ 

ǎǘǊŀƛƴΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǘƘŜ ǘŜǊƳǎ ρ Ὡ  ŀƴŘ ὴȾὴ  ƛƴ 9ǉΦ рΦс ŜƴŀōƭŜ ǘƘŜ 

ŜǾƻƭǳǘƛƻƴ ƻŦ ὴ ǿƛǘƘ ‐ ŦŀǎǘŜǊ ǿƘŜƴ ǘƘŜ ǎƻƛƭ ƛǎ ŘŜƴǎŜǊΣ ŀƴŘ ὴ ƛǎ ƘƛƎƘŜǊ ό{ƛƭǾŀ 5ƻǎ 

{ŀƴǘƻǎ Ŝǘ ŀƭΦΣ нлмлΤ 5ƛŀƳōǊŀ Ŝǘ ŀƭΦΣ нлмлύΦ !ǎ ǘƘŜ ŦƛōǊŜǎ ŀǊŜ ǊŜƎŀǊŘŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ǎƻƛƭΣ 

ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ǾƻƛŘ Ǌŀǘƛƻ Ὡ Ŏŀƴ ōŜ ŜȄǇǊŜǎǎŜŘ ŀǎΥ 

Ὡ ὺȾὺ ὺ                        όрΦтύ 

ǿƘŜǊŜ ὺΣ ὺ ŀƴŘ ὺ ŀǊŜ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ǾƻƛŘΣ ŦƛōǊŜǎ ŀƴŘ ǎŀƴŘ ǇŀǊǘƛŎƭŜǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅ 

όaƛŎƘŀƭƻǿǎƪƛΣ мффсΤ 5ƛŀƳōǊŀ Ŝǘ ŀƭΦΣ нлмлύΦ Lǘ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǿƘŜƴ Cw{ ǎǇŜŎƛƳŜƴ 

ƛǎ ǎǳōƧŜŎǘŜŘ ǘƻ ǎƘŜŀǊƛƴƎΣ ὴ ŀƭǎƻ ŎƘŀƴƎŜǎ ǿƛǘƘ ǘƘŜ ǾƻƭǳƳŜǘǊƛŎ ǎǘǊŀƛƴ ‐Σ ŀǎ ǎƻƳŜ ƻŦ 

ǘƘŜ ŦƛōǊŜǎ ŀǊŜ ǎǘƛƭƭ ǎǳōƧŜŎǘŜŘ ǘƻ ǘŜƴǎƛƻƴ ǿƛǘƘ Ὠ‐ π όǘƘŜ ŦƛōǊŜǎ ƛƴ ŜȄǘŜƴǎƛƻƴ ǇǊƻǾƛŘŜ 

ǊŜƛƴŦƻǊŎŜƳŜƴǘ ǘƻ ǘƘŜ ǎƻƛƭύΣ ǿƘƛƭŜ Ὠ‐ πΦ bŜǾŜǊǘƘŜƭŜǎǎΣ ǘƘƛǎ ƛǎ ƴŜƎƭŜŎǘŜŘ ŦƻǊ ǘƘŜ ǎŀƪŜ 

ƻŦ ǎƛƳǇƭƛŎƛǘȅΦ  

!ƭǘƘƻǳƎƘ ŦƛōǊŜǎ ΨƻŎŎǳǇȅΩ ǘƘŜ Ǝƭƻōŀƭ ǾƻƭǳƳŜ ƻŦ ǎƻƛƭΣ ǿƘƛŎƘ ǊŜǎǳƭǘ ƛƴ ŀ ƴŜƎƭƛƎƛōƭŜ ƛƴŦƭǳŜƴŎŜ 

ƻƴ ǘƘŜ Ǝƭƻōŀƭ ǾƻƛŘ Ǌŀǘƛƻ Ὡ ό5ƛŀƳōǊŀ Ŝǘ ŀƭΦΣ нлмлύΣ ǘƘŜȅ ŀŦŦŜŎǘ ǘƘŜ ƛƴǘŜǊƴŀƭ ǎǘǊǳŎǘǳǊŜ ƻŦ 

ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴ όLōǊŀƛƳ Ŝǘ ŀƭΦΣ нлмнΤ 5ƛŀƳōǊŀ Ŝǘ ŀƭΦΣ нлмоΤ 5ƛŀƳōǊŀ ϧ LōǊŀƛƳΣ нлмрΤ 

aǳƛǊ ²ƻƻŘ Ŝǘ ŀƭΦΣ нлмсύΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ǾƻƛŘ Ǌŀǘƛƻ όὩ ύ ƻŦ ǘƘŜ ǎŀƴŘ 

ǎƪŜƭŜǘƻƴ ƛǎ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ǘƘŜ Ǝƭƻōŀƭ ǾƻƛŘ Ǌŀǘƛƻ Ὡ Φ ¢Ƙƛǎ ŎƻƴŎŜǇǘ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ōȅ 

5ƛŀƳōǊŀ Ŝǘ ŀƭΦ όнлмоύ ŀƴŘ aǳƛǊ ²ƻƻŘ Ŝǘ ŀƭΦ όнлмсύ ǘƻ ŘŜǎŎǊƛōŜ ǎǳŎƘ ŀƴ ŜŦŦŜŎǘΦ .ŀǎŜŘ 

ƻƴ ǘƘŜƛǊ ǿƻǊƪΣ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ǾƻƛŘ Ǌŀǘƛƻ Ὡ ŀƴŘ Ǝƭƻōŀƭ ǾƻƛŘ 

Ǌŀǘƛƻ Ὡ ƛǎ ŀǎǎǳƳŜŘ ŀǎ ōŜƭƻǿΥ 

Ὡ ρ ὼ” Ὡ                        όрΦуύ 

²ƘŜǊŜ Ὡ  ƛǎ ǘƘŜ ǾƻƛŘ ǊŀǘƛƻΣ ὼ  ƛǎ ŀ ƳŀǘŜǊƛŀƭ ŎƻƴǎǘŀƴǘΣ ”
ὺ
ὺ  ǿƛǘƘ ὺ  ŀƴŘ ὺ 

ōŜƛƴƎ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ŦƛōǊŜǎ ŀƴŘ ŘǊȅ ǎŀƴŘΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ Lǘ ƛǎ ŎƭŜŀǊ ǘƻ ƻōǎŜǊǾŜ ŦǊƻƳ 9ǉΦ 

рΦуΣ ŀ ǇƻǎƛǘƛǾŜ ὼ Ŏŀƴ ŎŀǳǎŜ Ὡ ὩΣ ǿƘƛƭŜ ŀ ƴŜƎŀǘƛǾŜ ὼ ƎƛǾŜǎ Ὡ ὩΦ Lǘ ƛǎ ŦƻǳƴŘ ǘƘŜ 

ǾŀƭǳŜ ƻŦ ὼ  ŘŜǇŜƴŘǎ ƻƴ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘǎΦ bŜƎŀǘƛǾŜ ὼ  Ŏŀƴ ōŜ ƻōǘŀƛƴŜŘ 

ǿƘŜƴ Cw{ ǎŀƳǇƭŜ ƛǎ ǇǊŜǇŀǊŜŘ ōȅ ŀŘŘƛƴƎ ŦƛōǊŜǎ ǘƻ ŀ ŦƛȄŜŘ ǾƻƭǳƳŜ ƻŦ ǎŀƴŘ όŜΦƎΦΣ 5ƛŀƳōǊŀ 
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Ŝǘ ŀƭΦΣ нлмлΤ LōǊŀƛƳ Ŝǘ ŀƭΦΣ нлмнΤ aǳƛǊ ²ƻƻŘ Ŝǘ ŀƭΦΣ нлмсύΦ Lƴ ŎƻƴǘǊŀǎǘΣ ǇƻǎƛǘƛǾŜ ὼ ƛǎ 

ƻōǎŜǊǾŜŘ ǿƘŜƴ ǘƘŜ Cw{ ǎŀƳǇƭŜǎ ŀǊŜ ǇǊŜǇŀǊŜŘ ōȅ ƪŜŜǇƛƴƎ ǘƘŜ ƻǾŜǊŀƭƭ ǎƻƭƛŘ ǾƻƭǳƳŜ 

Ŏƻƴǎǘŀƴǘ όŦƛōǊŜǎ ŀƴŘ ǎŀƴŘύΣ ǎǳŎƘ ǘƘŀǘ ŦƛōǊŜǎ ǎǳōǎǘƛǘǳǘŜ ǎŀƴŘ ƛƴ ǘƘŜ Cw{ ŎŀǎŜ 

όaƛŎƘŀƭƻǿǎƪƛ ϧ ½ƘŀƻΣ мффсΤ {ƛƭǾŀ 5ƻǎ {ŀƴǘƻǎ Ŝǘ ŀƭΦΣ нлмлύΦ aƻǊŜ ŘŜǘŀƛƭǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ 

ƳŀǘŜǊƛŀƭ Ŏƻƴǎǘŀƴǘ ὼ  ǿƛƭƭ ōŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ ǎǳōǎŜǉǳŜƴǘ ǎŜŎǘƛƻƴ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊΦ Lƴ 

ŀŘŘƛǘƛƻƴΣ ” Ŏŀƴ ōŜ ŜȄǇǊŜǎǎŜŘ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ŦƛōǊŜ ǿŜƛƎƘǘ ŎƻƴǘŜƴǘ ύ όǊŀǘƛƻ ƻŦ ŦƛōǊŜ 

ŀƴŘ ŘǊȅ ǎŀƴŘ ǿŜƛƎƘǘύΣ ǿƘƛŎƘ ƛǎ ƳƻǊŜ ŦǊŜǉǳŜƴǘƭȅ ǳǎŜŘ ƛƴ ǘƘŜ ŜȄƛǎǘƛƴƎ ƭƛǘŜǊŀǘǳǊŜΦ 

”
Ⱦ

                όрΦфύ 

ǿƘŜǊŜ Ὃ ŀƴŘ Ὃ ŘŜƴƻǘŜ ǘƘŜ ǎǇŜŎƛŦƛŎ ƎǊŀǾƛǘƛŜǎ ƻŦ ǎŀƴŘ ŀƴŘ ŦƛōǊŜǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

hǾŜǊŀƭƭΣ ǘƘŜǊŜ ŀǊŜ ŦƻǳǊ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎ ὧ Σ ‖ Σ ‘  ŀƴŘ ὼ  ōŜƛƴƎ ŜƳǇƭƻȅŜŘ ǘƻ 

ŘŜǎŎǊƛōŜ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ŦƛōǊŜǎ ƻƴ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴΦ ¢ƘŜ ŜŦŦŜŎǘ ƻŦ ǘƘŜ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎ 

ƻƴ ƳƻŘŜƭƭƛƴƎ ǘƘŜ ŘƛƭŀǘŀƴŎȅ ƻŦ Cw{ ǿƛƭƭ ōŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǘƛƻƴΦ 

 

рΦо ! ǎƛƳǇƭŜ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ ŦƻǊ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ ǎƻƛƭ 

 

! ǎƛƳǇƭŜ ŎƻƴǎǘƛǘǳǘƛǾŜ ƳƻŘŜƭ ŦƻǊ Cw{ ǿƛƭƭ ōŜ ǇǊŜǎŜƴǘŜŘ ǳǎƛƴƎ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ǎƪŜƭŜǘƻƴ 

ǎǘǊŜǎǎ ŀƴŘ ǾƻƛŘ ǊŀǘƛƻΣ ǿƘƛŎƘ ǘƘŜ ōŀǎƛŎ ǇǊƛƴŎƛǇƭŜǎ ƘŀǾŜ ōŜŜƴ ƛƴǘǊƻŘǳŎŜŘ ƛƴ ǎŜŎǘƛƻƴ рΦнΦ 

¢ƘŜ Ƙƻǎǘ ǎŀƴŘ ƳƻŘŜƭ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǿƻǊƪ ōȅ [ƛ ŀƴŘ 5ŀŦŀƭƛŀǎ όнлллύΦ ¢ƘŜ ŜƭŀǎǘƻπǇƭŀǎǘƛŎ 

ōŀǎŜŘ Cw{ ƳƻŘŜƭ Ŏƻƴǎƛǎǘǎ ƻŦ ŦƻǳǊ ƳŀƧƻǊ ŜƭŜƳŜƴǘǎΣ ŜƭŀǎǘƛŎ ƳƻŘǳƭƛΣ ȅƛŜƭŘ ŦǳƴŎǘƛƻƴΣ Ŧƭƻǿ 

ǊǳƭŜ ŀƴŘ ǇƭŀǎǘƛŎ ƘŀǊŘŜƴƛƴƎ ƭŀǿΦ ¢ƘŜ ȅƛŜƭŘ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ƳƻŘŜƭ ƛǎ ŜȄǇǊŜǎǎŜŘ ƛƴ ǘŜǊƳǎ 

ƻŦ ὴ  ŀƴŘ ή Φ ¢ƘŜ ǊŜǎǘ ŀǊŜ ƻōǘŀƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘƻǎŜ ŦƻǊ Ƙƻǎǘ ǎŀƴŘ ōȅ ǊŜǇƭŀŎƛƴƎ ǘƘŜ 

ǉǳŀƴǘƛǘƛŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ὴΣ ή ŀƴŘ Ὡ ǿƛǘƘ ǘƘƻǎŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ὴΣ ή ŀƴŘ ὩΣ 

ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

 

рΦоΦм ¸ƛŜƭŘ ŦǳƴŎǘƛƻƴ ŀƴŘ ǇƭŀǎǘƛŎ Ŧƭƻǿ ǊǳƭŜ 

 

¢ƘŜ ȅƛŜƭŘ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘƛǎ ƳƻŘŜƭ ƛǎ ό[ƛ ϧ 5ŀŦŀƭƛŀǎΣ нлллύ 

Ὢ ήὴϳ Ὄ π                       όрΦмлύ 

ǿƘŜǊŜ Ὄ  ƛǎ ǘƘŜ ƘŀǊŘŜƴƛƴƎ ǇŀǊŀƳŜǘŜǊ ǿƘƻǎŜ ŜǾƻƭǳǘƛƻƴ ƭŀǿ ǿƛƭƭ ōŜ ƎƛǾŜƴ ƛƴ ǘƘŜ 
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ǎǳōǎŜǉǳŜƴǘ ǎŜŎǘƛƻƴΦ ¢ƘŜ ǇƭŀǎǘƛŎ Ŧƭƻǿ ǊǳƭŜ Ŏŀƴ ōŜ ŜȄǇǊŜǎǎŜŘ ŀǎΥ 

Ὠ‐ ộὒỚ and Ὠ‐ ộὒỚὈ                 (5.11) 

where Ὠ‐  and Ὠ‐  are the plastic deviatoric and plastic volumetric strain 

increment, respectively. ὒ is the loading index; ộỚ are the Macauley brackets such 

as ộὒỚ ὒ for ὒ π and ộὒỚ π for ὒ π; Ὀ is the dilatancy relation 

expressed as 

Ὀ                           (5.12) 

 

рΦоΦн 5ƛƭŀǘŀƴŎȅ ǊŜƭŀǘƛƻƴ ŀƴŘ ƘŀǊŘŜƴƛƴƎ ƭŀǿ 

 

¢ƘŜ ŘƛƭŀǘŀƴŎȅ ǊŜƭŀǘƛƻƴ ŦƻǊ Cw{ Ŏŀƴ ōŜ ŜȄǇǊŜǎǎŜŘ ŀǎ ό[ƛ ϧ 5ŀŦŀƭƛŀǎΣ нлллύ 

Ὀ ὨὓὩ –                   (5.13) 

where Ὠ and ά  ŀǊŜ ǘǿƻ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ ǇǳǊŜ ǎŀƴŘΤ –( ή ὴϳ ) is the 

effective skeleton stress ratio; ‪  ( Ὡ Ὡ) is the state parameter for FRS (Been 

& Jefferies, 1985), with Ὡ being the critical state void ratio corresponding to the 

current ὴ. The critical state line in the Ὡ ὴ plane has been studied by Li and 

Wang (1998) 

Ὡ Ὡ ‗ ὴ ὴϳ          (5.14) 

where Ὡ, ‗ and ‚ are three material constants. Similarly, for pure sand, the state 

parameter is ‪ Ὡ Ὡ, where Ὡ Ὡ ‗ ὴὴϳ . 

The following hardening law (evolution of Ὄ) for FRS is given: 

ὨὌ ộὒỚὶ ộὒỚ ὓὩ –       (5.15) 

where ‒ and ὲ  ŀǊŜ ǘǿƻ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ Ƙƻǎǘ ǎŀƴŘΤ Ὃ is the elastic shear 

modulus and ὶ is plastic modulus. The features of Eqs. 5.12 and 5.14 for pure sand 

have been extensively discussed in the existing literature (Li & Dafalias, 2000; Gao & 

Zhao, 2014), where it is suitable on modelling the critical state line of sand in the Ὡ

ὴ plane with a wide range of stress level, also, it can overcome some drawbacks in 

term of relationship between Ὡ and Ὡ. More discussion regarding the use of Eq. 
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5.8 for FRS will be carried out toward the end of this section. As the aim of this chapter 

is mainly focusing on introducing the constitutive model for FRS, therefore, the 

features of other equations will not be elaborated here. An extensive discussion 

regarding how Eqs. 5.13 and 5.15 describing the dilatancy and plastic hardening of FRS 

will be introduced toward the end of this section. 

 

5.3.3 Elastic stress-strain relationship 

 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŜƳǇƛǊƛŎŀƭ ǇǊŜǎǎǳǊŜπǎŜƴǎƛǘƛǾŜ ŜƭŀǎǘƛŎ ƳƻŘǳƭƛ ŀǊŜ ŜƳǇƭƻȅŜŘ ŦƻǊ ǘƘƛǎ ƳƻŘŜƭ 

όwƛŎƘŀǊŘ Ŝǘ ŀƭΦΣ мфтлΤ [ƛ ϧ 5ŀŦŀƭƛŀǎΣ нлллΤ Dŀƻ Ŝǘ ŀƭΦΣ нлмпύΥ 

Ὃ Ὃ
Ȣ

ὴὴ ŀƴŘ ὑ Ὃ       όрΦмсύ 

ǿƘŜǊŜ ὑ is the elastic bulk modulus: Ὃ  ƛǎ ŀ ƳŀǘŜǊƛŀƭ Ŏƻƴǎǘŀƴǘ ŀƴŘ ’  ƛǎ ǘƘŜ 

tƻƛǎǎƻƴΩǎ ǊŀǘƛƻΣ ǿƘƛŎƘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ ƳŀǘŜǊƛŀƭ Ŏƻƴǎǘŀƴǘ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ǇǊŜǎǎǳǊŜΣ 

ŘŜƴǎƛǘȅ ŀƴŘ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴΦ Lƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ 9ǉΦ рΦмсΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƘȅǇƻŜƭŀǎǘƛŎ 

ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƛǎ ŀǎǎǳƳŜŘ ŦƻǊ ŎŀƭŎǳƭŀǘƛƴƎ ǘƘŜ ƛƴŎǊŜƳŜƴǘŀƭƭȅ ǊŜǾŜǊǎƛōƭŜ 

ŘŜǾƛŀǘƻǊƛŎ ŀƴŘ ǾƻƭǳƳŜǘǊƛŎ ǎǘǊŀƛƴ ƛƴŎǊŜƳŜƴǘǎ Ὠ‐ and Ὠ‐: 

Ὠ‐  and Ὠ‐         (5.17) 

According to Senetakis and Li (2017), Eq.5.17 probably fails to give accurate prediction 

for the elastic stiffness of FRS observed in laboratory tests. The present model is 

focusing on the soil response at a relatively large strain level, where the plastic strain 

is much larger than the elastic. 

It is observed the model formulations in Eqs. 5.13-5.17 can be recovered to those for 

pure sand where there is no fibre inclusion with ὴ ὴ, ή ή and Ὡ Ὡ. 

 

рΦоΦп ¢ƘŜ ŎƻƴǎǘƛǘǳǘƛǾŜ Ŝǉǳŀǘƛƻƴ 

 

.ŀǎŜŘ ƻƴ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƻŦ ŎƻƴǎƛǎǘŜƴŎȅ ŦƻǊ ǘƘŜ ȅƛŜƭŘ ŦǳƴŎǘƛƻƴ ό9ǉΦ рΦмлύΣ Ŧƭƻǿ ǊǳƭŜ ό9ǉΦ 

рΦммύ ŀƴŘ ǘƘŜ ŜƭŀǎǘƛŎ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ό9ǉΦ рΦмтύΣ ƻƴŜ Ŏŀƴ ƎŜǘ ǘƘŜ ŜȄǇǊŜǎǎƛƻƴ 
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ŦƻǊ ὒ as below: 

ὒ            (5.18) 

where ὑ and Ὃ are the elastic bulk modulus and shear modulus for sand, 

respectively, Ὀ is dilatancy, – is the stress ratio; The complete constitutive 

equation of this model is (Li & Dafalias, 2000): 

Ὠή
Ὠὴ

σὋ π
π ὑ

ωὋ σὑὋ– 

σὑὋὈ ὑ–Ὀ

Ὠ‐

Ὠ‐
    (5.19) 

where Ὤὒ is the Heaviside function with Ὤὒ ρ for ὒ π and Ὤὒ π 

otherwise. 

 

5.3.4 Effect of fibre inclusion on sand dilatancy 

 

5ƛŀƳōǊŀ Ŝǘ ŀƭΦ όнлмоύ ŀƴŘ ²ƻƻŘ Ŝǘ ŀƭΦ όнлмсύ ƘŀŘ ŎŀǊǊƛŜŘ ƻǳǘ ŎƻƳǇǊŜƘŜƴǎƛǾŜ 

ŜȄǇŜǊƛƳŜƴǘŀƭ ŀƴŘ ǘƘŜƻǊŜǘƛŎŀƭ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ƻƴ ǘƘŜ ŘƛƭŀǘŀƴŎȅ ƻŦ Cw{Φ ¢ƘŜ ǊŜǎǳƭǘ ǎƘƻǿǎ 

ŦƛōǊŜǎ ƻŎŎǳǇȅ ǘƘŜ ǾƻƛŘ ǎǇŀŎŜ ƻŦ ǘƘŜ ǎŀƴŘ ǎƪŜƭŜǘƻƴΦ bŀƳŜƭȅΣ ǘƘŜ ǾƻƛŘ Ǌŀǘƛƻ ƻŦ ǘƘŜ ǎŀƴŘ 

ǎƪŜƭŜǘƻƴ ƛǎ ǎƳŀƭƭŜǊ ǘƘŀƴ ǘƘŜ Ǝƭƻōŀƭ ǾƻƛŘ Ǌŀǘƛƻ ὩΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ǳƴŘŜǊ ŀ ǎƛƳƛƭŀǊ ǾƻƛŘ 

Ǌŀǘƛƻ ŀƴŘ ƻǘƘŜǊ ƭƻŀŘƛƴƎ ŎƻƴŘƛǘƛƻƴΣ Cw{ ǎŀƳǇƭŜǎ ŜȄƘƛōƛǘ ƳƻǊŜ ŘƛƭŀǘŀƴŎȅ ǊŜǎǇƻƴǎŜ ǘƘŀƴ ŀ 

ǇǳǊŜ ǎŀƴŘ ǎŀƳǇƭŜΦ IƻǿŜǾŜǊΣ ǎƻƳŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ǎƘƻǿ ǘƘŜ ƻǇǇƻǎƛǘŜ ǘǊŜƴŘ όŜΦƎΦΣ 

aƛŎƘŀƭƻǿǎƪƛΣ мффсΤ aƛŎƘŀƭƻǿǎƪƛ ϧ ½ƘŀƻΣ мффсΤ !ƘƳŀŘ Ŝǘ ŀƭΦΣ нлмлύΦ /ƻƳǇŀǊŜŘ ǿƛǘƘ 

ǘƘƻǎŜ ƻōǎŜǊǾŀǘƛƻƴǎΣ ǘƘŜ ǇǊƻǇƻǎŜŘ ƴŜǿ ƳƻŘŜƭ ƛǎ ŎŀǇŀōƭŜ ƻŦ ǎƘƻǿƛƴƎ ōƻǘƘ ƳƻǊŜ ŘƛƭŀǘƛǾŜ 

ŀƴŘ ŎƻƴǘǊŀŎǘƛǾŜ ǊŜǎǇƻƴǎŜ ŦƻǊ Cw{Σ ōŜƛƴƎ ŘŜǎŎǊƛōŜŘ ōŀǎŜŘ ƻƴ CƛƎΦ рΦнΦ Lƴ ǘƘƛǎ ŦƛƎǳǊŜΣ ƛǘ 

Ŏŀƴ ōŜ ǎŜŜƴ ǘƘŀǘ ǘƘŜ ŘƛƭŀǘŀƴŎȅ ƻŦ Cw{ ƛǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ὼ ŀƴŘ ǘƘŜ ǾƻƛŘ Ǌŀǘƛƻ ὩΦ Lǘ ƛǎ 

ŀǎǎǳƳŜŘ ǘƘŜ ǎŀƴŘ ŀƴŘ Cw{ ǎŀƳǇƭŜ ƘŀǾŜ ǘƘŜ ǎŀƳŜ Ὡ  ŀƴŘ ǘƘŜ ǎŀƳŜ ǎǘǊŜǎǎ ǎǘŀǘŜ 

όὴ ÁÎÄ ήύΦ LŦ ὼ πΣ ƛǘ Ŏŀƴ ƎŜǘ Ὡ ὩΣ ƳŜŀƴǿƘƛƭŜΣ ‪ ‪ όŀǎ ὴ ὴύ ŀƴŘ – – 

ŀǊŜ ƻōǘŀƛƴŜŘ όŜΦƎΦΣ ǘƘŜ Řƻǘ ǿƛǘƘ Ὡ  ƛƴ CƛƎΦ рΦнύΦ .ŜǎƛŘŜǎΣ Ὀ  ŀƴŘ Ὀ ŀǊŜ ǳǎŜŘ ǘƻ 

ŘŜǎŎǊƛōŜ ǘƘŜ ŘƛƭŀǘŀƴŎȅ ƻŦ Cw{ ŀƴŘ ǇǳǊŜ ǎŀƴŘΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ Ὀ Ὀ  Ŏŀƴ ōŜ ƎƛǾŜƴ 

ōŀǎŜŘ ƻƴ ŘƛƭŀǘŀƴŎȅ ǊŜƭŀǘƛƻƴΣ ƳŜŀƴƛƴƎ ƛǘ ǿƛƭƭ ǎƘƻǿ ƳƻǊŜ ŎƻƴǘǊŀŎǘƛǾŜ ŦƻǊ Cw{Φ Lƴ ŎƻƴǘǊŀǎǘΣ 

ǿƘŜƴ ὼ πΣ ǘƘŜ ǊŜǎǳƭǘǎ ǎƘƻǿ Ὡ ὩΣ ōǳǘ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ‪ ŀƴŘ ‪ ǿƛƭƭ 

ōŜ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǾŀƭǳŜ ƻŦ ὼ ŀƴŘ ὴ ὴΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀǎ – – Ƙŀǎ ŎƻƴŦƛǊƳŜŘΣ 
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ǿƛǘƘ –
ή
ὴΣ Ὀ Ὀ Ŏŀƴ ōŜ ǘǊǳŜ ƛŦ ὼ ƛǎ ǎǳŦŦƛŎƛŜƴǘƭȅ ƭŀǊƎŜ όŜΦƎΦ ǘƘŜ Řƻǘ ǿƛǘƘ Ὡ  

ƛƴ CƛƎΦрΦнύΦ 

 

CƛƎΦ рΦн 9ŦŦŜŎǘ ƻŦ ● ƻƴ ƳƻŘŜƭƭƛƴƎ ǘƘŜ ŘƛƭŀǘŀƴŎȅ ƻŦ Cw{ 

 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŦƛƎǳǊŜ ƛǎ ǳǎƛƴƎ Iƻǎǘǳƴ wCό{нуύ ǎŀƴŘ ǘƻ ǾŀƭƛŘŀǘŜ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴΦ CƛƎΦ рΦоŀ 

ǎƘƻǿǎ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ὼ  ƻƴ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ Cw{ ƛƴ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ 

ŎƻƳǇǊŜǎǎƛƻƴΦ 

CƛƎΦ рΦоō ǎƘƻǿǎ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ὼ ƻƴ ǎǘǊŜǎǎ ŀƎŀƛƴǎǘ ǎǘǊŀƛƴ ŀƴŘ ǾƻƭǳƳŜǘǊƛŎ ǎǘǊŀƛƴ ŀƎŀƛƴǎǘ 

ŀȄƛŀƭ ǎǘǊŀƛƴΦ Lǘ Ŏŀƴ ōŜ ǎŜŜƴ ŘƛŦŦŜǊŜƴǘ ὼ ǾŀƭǳŜ Ŏŀƴ ƛƴŘǳŎŜ ŘƛŦŦŜǊŜƴǘ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ Cw{Φ 

CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ƳƻŘŜƭ ƎƛǾŜǎ ŀ ƳƻǊŜ ŎƻƴǘǊŀŎǘƛǾŜ ǊŜǎǇƻƴǎŜ ǿƘŜƴ ὼ πΦ Lƴ ŎƻƴǘǊŀǎǘΣ 

ƴŜƎŀǘƛǾŜ ὼ ƛƳǇƭƛŜǎ Cw{ ǎŀƳǇƭŜ Ƙŀǎ ŀ ƳƻǊŜ ŘƛƭŀǘƛǾŜ ǊŜǎǇƻƴǎŜ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ŜŦŦŜŎǘ ƻŦ 

”Φ IƻǿŜǾŜǊΣ ŀ ƳƻǊŜ ŘƛƭŀǘƛǾŜ ǊŜǎǇƻƴǎŜ ƻŦ Cw{ ƛǎ ƻƴƭȅ ƻōǎŜǊǾŜŘ ŀǘ ŀ ǎǳŦŦƛŎƛŜƴǘƭȅ ƭŀǊƎŜ 

ƴŜƎŀǘƛǾŜ ὼ ǾŀƭǳŜ όŜΦƎΦΣ ǿƘŜƴ ὼ υύΦ 
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CƛƎΦ рΦо 9ŦŦŜŎǘ ƻŦ ǘƘŜ ǇŀǊŀƳŜǘŜǊ ● ƻƴ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ŦƻǊ Cw{ ƛƴ ŘǊŀƛƴŜŘ 

ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ 
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рΦоΦр 9ŦŦŜŎǘ ƻŦ ŦƛōǊŜ ƛƴŎƭǳǎƛƻƴ ƻƴ ǇƭŀǎǘƛŎ ƘŀǊŘŜƴƛƴƎ ƻŦ ǎŀƴŘ 

 

!ŎŎƻǊŘƛƴƎ ǘƻ 9ǉΦ рΦмрΣ ƛǘ ƎƛǾŜǎ ŀ ΨǾƛǊǘǳŀƭΩ ǇŜŀƪ ǎǘǊŜǎǎ Ǌŀǘƛƻ ŦƻǊ Cw{ όŜȄǇǊŜǎǎŜŘ ƛƴ ǘŜǊƳǎ 

ƻŦ ὴ  ŀƴŘ ή ύ ὓ ὓὩ ρ ὴȾὴ  ŀǘǘŀƛƴŀōƭŜ ŀǘ ǘƘŜ ŎǳǊǊŜƴǘ ǎǘŀǘŜ όǿƘŜǊŜ ὓ 

ƛǎ ǘƘŜ ŎǊƛǘƛŎŀƭ ǎǘǊŜǎǎ ǊŀǘƛƻΣ ὲ  ƛǎ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊ ŦƻǊ ǎŀƴŘΣ ὴ  ƛǎ ƳŜŀƴ ŜŦŦŜŎǘƛǾŜ 

ǇǊƛƴŎƛǇŀƭ ǎǘǊŜǎǎ ƎƛǾŜƴ ōȅ ŦƛōǊŜǎΣ ‪  ƛǎ ǘƘŜ ǎǘŀǘŜ ǇŀǊŀƳŜǘŜǊ ŦƻǊ Cw{ύΦ ὓ   Ŏŀƴ ōŜ 

ƻōǘŀƛƴŜŘ ŀǎ ǘƘŜ ǎǘǊŜǎǎ ǊŀǘƛƻΣ ǿƘƛŎƘ ƳŀƪŜǎ ὶ π ό[ƛ ϧ 5ŀŦŀƭƛŀǎΣ нлллύΣ ǿƘŜǊŜ ὶ ƛǎ 

ǘƘŜ ǇƭŀǎǘƛŎ ƳƻŘǳƭǳǎΦ CƻǊ ǇǳǊŜ ǎŀƴŘΣ ƛǘǎ ΨǾƛǊǘǳŀƭΩ ǇŜŀƪ ǎǘǊŜǎǎ Ǌŀǘƛƻ ǿƛƭƭ ōŜ ὓ

ὓὩ Φ CƛƎΦ рΦп ǎƘƻǿǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ǘǿƻ ΨǾƛǊǘǳŀƭΩ ǇŜŀƪ ǎǘǊŜǎǎ Ǌŀǘƛƻ ŀƴŘ ὶ 

ŦƻǊ ōƻǘƘ ǎŀƴŘ ŀƴŘ Cw{ ƛƴ ŀ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘΦ ¢ƘŜ ǇŀǊŀƳŜǘŜǊǎ ǳǎŜŘ ƛƴ 

ǘƘŜ Ǉƭƻǘ ƛǎ Iƻǎǘǳƴ ǎŀƴŘΣ ŀƴŘ ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ ƻŦ ǎŀƴŘ ƘŀǾŜ ōŜŜƴ ŘƛǎǇƭŀȅŜŘ ƛƴ ¢ŀōƭŜ 

рΦмΦ !ǎ Ŏŀƴ ōŜ ǎŜŜƴ ŦǊƻƳ CƛƎΦ рΦпΣ ὓ  ƛǎ ƛƴƛǘƛŀƭƭȅ ǎƳŀƭƭŜǊ ǘƘŀƴ ὓ  ōǳǘ ƎǊŀŘǳŀƭƭȅ ōƛƎƎŜǊ 

ǘƘŀƴ ƛǘΦ hǘƘŜǊǿƛǎŜΣ ŀ ǎƭƛƎƘǘ ŘƛŦŦŜǊŜƴŎŜ ƻōǎŜǊǾŜŘ ōŜǘǿŜŜƴ ǎŀƴŘ ŀƴŘ Cw{ ƛƴ ǘŜǊƳǎ ƻŦ ὶ 

ŀǘ ǘƘŜ ƛƴƛǘƛŀƭ ƭƻŀŘƛƴƎ ǎǘŀƎŜ ό‐ ςϷύΣ ōǳǘ ὶ ǾŀƭǳŜ ƻŦ Cw{ ƛǎ ōƛƎƎŜǊ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ 

ǘŜǎǘΣ ƳŜŀƴƛƴƎ ƘƛƎƘŜǊ ǎƘŜŀǊ ǎǘƛŦŦƴŜǎǎΦ ¢Ƙƛǎ ƛǎ ƛƴŘŜŜŘ ƛƴ ŀƎǊŜŜƳŜƴǘ ǿƛǘƘ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ 

ƻōǎŜǊǾŀǘƛƻƴǎΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ǎŜŜƴ ƛƴ ǘƘŜ ƳƻŘŜƭ ǾŀƭƛŘŀǘƛƻƴ ǎŜŎǘƛƻƴΦ !ǘ ǘƘŜ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜΣ 

ὶ π ŦƻǊ ōƻǘƘ ǎŀƴŘ ŀƴŘ Cw{Φ ¢ƘŜ ǊŜŀǎƻƴ ǿƘȅ ǎŀƴŘ ǎŀƳǇƭŜ ƘŀǾƛƴƎ ƴŜƎŀǘƛǾŜ ὶ ƛǎ 

ŘǳŜ ǘƻ ǎǘǊŀƛƴ ǎƻŦǘŜƴƛƴƎ ǊŜǎǇƻƴǎŜ ό‐ ςπϷύΣ ǿƘŜǊŜ Ƙŀǎ ōŜŜƴ ǎƘƻǿƴ ƛƴ CƛƎΦ рΦоΦ 
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CƛƎΦ рΦп 9Ǿƻƭǳǘƛƻƴ ƻŦ ǘƘŜ ΨǾƛǊǘǳŀƭΩ ǇŜŀƪ ǎǘǊŜǎǎ Ǌŀǘƛƻ ŀƴŘ ►╗ ƛƴ ŀ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ 

ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ 
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рΦп aƻŘŜƭ ±ŀƭƛŘŀǘƛƻƴ 

 

¢ƘŜǊŜ ŀǊŜ мп ǇŀǊŀƳŜǘŜǊǎ ǳǎŜŘ ƛƴ ǘƘƛǎ ƳƻŘŜƭΣ мм ƻŦ ǿƘƛŎƘ ŀǊŜ ŦƻǊ ǘƘŜ Ƙƻǎǘ ǎŀƴŘΦ 

5ŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ Ƙŀǎ ōŜŜƴ ŘƛǎŎǳǎǎŜŘ ƛƴ ǇǊŜǾƛƻǳǎ ǇŀǇŜǊǎ όŜΦƎΦΣ [ƛ ϧ 

5ŀŦŀƭƛŀǎΣ нлллΤ [ƛ ϧ 5ŀŦŀƭƛŀǎΣ нллнΤ Dŀƻ Ŝǘ ŀƭΦΣ нлмпύΦ ¢ƘŜ ŦƻǳǊ ǇŀǊŀƳŜǘŜǊǎ 

ŎƘŀǊŀŎǘŜǊƛǎƛƴƎ ǘƘŜ ŦƛōǊŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ Ŏŀƴ ōŜ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǘŜǎǘ ǊŜǎǳƭǘǎ ƛƴ 

ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǿƛƭƭ ōŜ ŜȄǇƭŀƛƴŜŘ ǳǎƛƴƎ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ ǊŜǎǳƭǘǎ ƻŦ 

Iƻǎǘǳƴ ǎŀƴŘ ŎƻƴŘǳŎǘŜŘ ŀǘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ DƭŀǎƎƻǿΥ 

(a) ¢ƘŜ ŦŀƛƭǳǊŜ ŎƻƴŘƛǘƛƻƴ ƻŦ Cw{ ǇǊŜŘƛŎǘŜŘ ōȅ ǘƘƛǎ ƳƻŘŜƭ ƛƴ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ƛǎ 

ŜȄǇǊŜǎǎŜŘ ōȅ 9ǉΦ рΦмΦ ¢ƘŜǊŜŦƻǊŜΣ ὧ ŀƴŘ ‖ Ŏŀƴ ōŜ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ 

ŦŀƛƭǳǊŜ ǎǘǊŜǎǎ ǎǘŀǘŜ ƛƴ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ όDŀƻ ϧ ½ƘŀƻΣ нлмоύΦ CƛƎΦ рΦр 

ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǇŀǊŀƳŜǘŜǊ ὧ ŀƴŘ ‖Φ Lǘ ƛǎ ƴƻǘŜŘ ŘƛŦŦŜǊŜƴǘ ὧ 

ǾŀƭǳŜ ƛǎ ŀǇǇƭƛŜŘ ŦƻǊ Cw{ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŦƛōǊŜ ŎƻƴǘŜƴǘΦ 

 

 

CƛƎΦ рΦр tŀǊŀƳŜǘŜǊǎ ╬ ŀƴŘ ⱥ ŦƻǊ ǇƻƭȅǇǊƻǇȅƭŜƴŜπŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ Iƻǎǘǳƴ ǎŀƴŘ 
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(b) hƴŎŜ ὧ ŀƴŘ ‖ ŀǊŜ ŘŜǘŜǊƳƛƴŜŘΣ ‘ ƛǎ ǘƘŜƴ ƻōǘŀƛƴŜŘ ōȅ ōŜǎǘ ŦƛǘǘƛƴƎ ǘƘŜ ‐

ή ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ Cw{ ǿƛǘƘ ὼ πΣ ŀƴŘ ƻǘƘŜǊ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎ όŜΦƎΦΣ ὧ ŀƴŘ 

‖ύ ŀǊŜ ŎƻƴǎǘŀƴǘΦ !ǎ ŀ ǊŜǎǳƭǘΣ ƛǘ Ŏŀƴ ōŜ ǎŜŜƴ ƛƴ CƛƎΦ рΦсΣ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘ ƻŦ 

ŎƘŀƴƎƛƴƎ ‘ ƻƴ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴ ŀƴŘ ƭŜǎǎ ǎŜƴǎƛǘƛǾŜ ŜŦŦŜŎǘ ƻƴ ‐ ‐Φ 

(c) CƛƴŀƭƭȅΣ ōŜŦƻǊŜ ŘŜǘŜǊƳƛƴƛƴƎ ὼΣ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊ ‘ ƴŜŜŘ ǘƻ ŀŘƧǳǎǘ ǘƻ ǘƘŜ ōŜǎǘ 

ƳƻŘŜƭ ǎƛƳǳƭŀǘƛƻƴΣ ŀǎ ὼ ŀƭǎƻ ƛƴŦƭǳŜƴŎŜǎ ƻƴ ǘƘŜ ‐ ή ǊŜƭŀǘƛƻƴǎƘƛǇ όCƛƎΦ рΦоύΦ 

¢Ƙŀǘ ƛǎ ǘƻ ǎŀȅΣ ǊŜǇŜŀǘŜŘƭȅ ǎƭƛƎƘǘƭȅ ŀŘƧǳǎǘƛƴƎ ‘ ƛǎ ƴŜŜŘŜŘΦ Lǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ 

ǘǿƻ ǘŜǎǘǎ ƻǊ ƳƻǊŜ ŦƻǊ Cw{ ŀǊŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ŘŜǘŜǊƳƛƴƛƴƎ ‘ ŀƴŘ ὼΦ CƻǊ ŦƛōǊŜπ

ǊŜƛƴŦƻǊŎŜŘ Iƻǎǘǳƴ ǎŀƴŘΣ ǘƘŜȅ ŀǊŜ ŘŜǘŜǊƳƛƴŜŘ ǳǎƛƴƎ ǘƘŜ ǘŜǎǘǎ ǎƘƻǿƴ ƛƴ CƛƎΦ рΦт 

ǿƛǘƘ „ σππ Ë0ÁΦ 

5ǳǊƛƴƎ ŎŀƭƛōǊŀǘƛƻƴΣ ƛǘ ƛǎ ŦƻǳƴŘ ὼ ŀƴŘ ὧ ŀǊŜ ǎŜƴǎƛǘƛǾŜ ƻƴ ǘǊƛƎƎŜǊƛƴƎ ǘƘŜ ǘǊŜƴŘ ƻŦ ǘƘŜ 

ŎǳǊǾŜ ƻƴ ōƻǘƘ ‐ ή  ŀƴŘ ‐ ‐  tƭŀƴŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ὧ  ǾŀƭǳŜΣ ƛƴ ƎŜƴŜǊŀƭΣ Ƙŀǎ ŀ 

ǇƻǎƛǘƛǾŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ǿƛǘƘ ǘƘŜ ŦƛōǊŜ ŎƻƴǘŜƴǘΦ Lǘ ƛǎ ƴƻǘŜŘ ƻƴŎŜ ‘ ŀƴŘ ‖ ŀǊŜ ŘŜǘŜǊƳƛƴŜŘΣ 

ǘƘŜȅ ŀǊŜ ƴƻ ƭƻƴƎŜǊ ŎƘŀƴƎŜŘ ŀƴŘ ƻƴƭȅ ὧ ŀƴŘ ὼ Ŏŀƴ ōŜ ƳƻŘƛŦƛŜŘ ǿƛǘƘ ƻǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ 

ŎƘŀƴƎŜŘ όŜΦƎΦΣ ǿŀǘŜǊ ŎƻƴǘŜƴǘΣ ŦƛōǊŜ ŎƻƴǘŜƴǘ ƻǊ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘύΦ 
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CƛƎΦ рΦс 9ŦŦŜŎǘ ƻŦ ǘƘŜ ǇŀǊŀƳŜǘŜǊ Ⱨ ƻƴ ǘƘŜ ǎƛƳǳƭŀǘŜŘ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ŦƻǊ 

Cw{ ƛƴ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ 
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CƻǳǊ ŘƛŦŦŜǊŜƴǘ ƎǊŀƛƴǎ ƻŦ ǎŀƴŘ ŀǊŜ ǘŜǎǘŜŘ ǘƻ ǾŀƭƛŘŀǘŜ ǘƘŜ ƳƻŘŜƭΣ ŀƴŘ ǘƘŜƛǊ ǇŀǊŀƳŜǘŜǊǎ 

ŀǊŜ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ рΦмΦ 

¢ŀōƭŜ рΦм aƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎ 

Paramters Hostun sand *( ÓÁÎÄ /ÓÏÒÉÏÓ ÓÁÎÄ (ÏÓÔÕÎ 2& ÓÁÎÄ 

Sand 

Ὃ 

(Mpa) 
135 135 120 80 

ὺ 0.2 0.2 0.2 0.05 

ὓ  1.17 1.42 1.16 1.4 

Ὡ 0.92 0.85 0.8 0.96 

ʊ 0.7 0.7 0.7 0.7 

ὲ 3.0 0.8 2.0 0.5 

ʁ 0.2 0.3 0.1 0.3 

Ὠ 0.87 0.85 0.3 0.86 

ʇ 0.021 0.02 0.012 0.02 

ά 0.5 3.6 2.0 0.5 

FRS 

ὧ 

2.65(ύ=0.2

5%) 

3.8(ύ=0.5

%) 

0.5(ύ=0.41

%) 

1.3(ύ=1.25

%) 

6.0 
1.6(ύ=0.3%) 

2.6(ύ=0.6%) 

Ὧ 0.5 0.4 0.4 1.0 

‘ 8.5 9.0 7.2 6.0 

ὼ 1.2 1.3 -3.0 -5.2 

ŀϝ aƛŎƘŀƭƻǿǎƪƛ ϧ ½Ƙŀƻ όмффсύΤ ōϝ /ƻƴǎƻƭƛ Ŝǘ ŀƭΦ όнллтύΤ Ŏϝ 5ƛŀƳōǊŀΣ όнлмлύ 
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рΦпΦм tƻƭȅǇǊƻǇȅƭŜƴŜπŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ Iƻǎǘǳƴ ǎŀƴŘ 

 

{ŜǾŜǊŀƭ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ƘŀǾŜ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ŦƻǊ ǘƘƛǎ ǎŀƴŘ ŀǘ ǘƘŜ 

¦ƴƛǾŜǊǎƛǘȅ ƻŦ DƭŀǎƎƻǿΦ Lǘǎ ƳŀƧƻǊ ǇŀǊŀƳŜǘŜǊǎ ƘŀǾŜ ōŜŜƴ ŎƻƴŎƭǳŘŜŘ ƛƴ ¢ŀōƭŜ рΦнΦ Lƴ 

ŀŘŘƛǘƛƻƴΣ ǘƘŜ ǎŀƳǇƭŜ ŘƛŀƳŜǘŜǊ ŀƴŘ ǿŜƛƎƘǘ ǿŜǊŜ плƳƳ ŀƴŘ улƳƳΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜ 

ǎŀƳǇƭŜ ǿŀǎ ŦŀōǊƛŎŀǘŜŘ ōȅ Ƴƻƛǎǘ ǘŀƳǇƛƴƎΦ Lƴ ǘŜǊƳǎ ƻŦ ŦƛōǊŜ ŎƻƴǘŜƴǘΣ ύ πȢςυϷ  ŀƴŘ 

ύ πȢυϷ  ǿŜǊŜ ǳǎŜŘ ƛƴ ǘƘƛǎ ŜȄǇŜǊƛƳŜƴǘΦ CǳǊǘƘŜǊƳƻǊŜΣ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ 

ǘƘŜ ǎǘǊŀƛƴ ǊŜŀŎƘŜŘΣ ƴŀǘǳǊŀƭ ǎǘǊŀƛƴ ‐ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ ƳŜŀǎǳǊŜŘ ƭƛƴŜŀǊ ǎǘǊŀƛƴ ‐ 

ŀǊŜ ǳǎŜŘ ŦƻǊ ōƻǘƘ ǘƘŜ ŀȄƛŀƭ ǎǘǊŀƛƴ ‐ ŀƴŘ ǾƻƭǳƳŜǘǊƛŎ ǎǘǊŀƛƴ ‐ ό{ƛƭǾŀ 5ƻǎ {ŀƴǘƻǎ Ŝǘ ŀƭΦΣ 

нлмлύΦ 

¢ŀōƭŜ рΦн aŀǘŜǊƛŀƭǎ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ Iƻǎǘǳƴ ǎŀƴŘ 

 Ὀ  όƳƳύ ὅ Ὃ Ὡ  Ὡ  

{ŀƴŘ лΦоо мΦп нΦсп мΦл лΦсс 

 Ὃ ὰ όƳƳύ Ὀ όƳƳύ 
 

CƛōǊŜ лΦфм ор лΦлуу 

 

¢ƘŜ ŎƻƳǇŀǊƛǎƻƴǎ ōŜǘǿŜŜƴ ƳƻŘŜƭ ǎƛƳǳƭŀǘƛƻƴ ŀƴŘ ŜȄǇŜǊƛƳŜƴǘŀƭ Řŀǘŀ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ 

ǘŜǎǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ όŜΦƎΦΣ ŎƻƴŦƛƴƛƴƎ ǇǊŜǎǎǳǊŜΣ ǾƻƛŘ Ǌŀǘƛƻ ŀƴŘ ŦƛōǊŜ ŎƻƴǘŜƴǘύ ƘŀǾŜ ōŜŜƴ 

ǎƘƻǿƴ ƛƴ CƛƎΦ рΦт ǘƻ CƛƎΦ рΦфΦ ¢ƘŜ ǇŀǊŀƳŜǘŜǊ ὼ ƛǎ ŦƻǳƴŘ ǘƻ ōŜ ǇƻǎƛǘƛǾŜ ŦƻǊ ǘƘƛǎ ǎƻƛƭΦ Lƴ 

ƎŜƴŜǊŀƭΣ ǘƘŜ ƳƻŘŜƭ Ŏŀƴ ƎƛǾŜ ŀ ǎŀǘƛǎŦŀŎǘƻǊȅ ǇǊŜŘƛŎǘƛƻƴ ŦƻǊ ōƻǘƘ ‐ ή  ŀƴŘ ‐ ‐ 

ǊŜƭŀǘƛƻƴǎƘƛǇǎΦ IƻǿŜǾŜǊΣ ƛǘ Ŏŀƴ ōŜ ǎŜŜƴ ƛƴ ǘƘŜǎŜ ŦƛƎǳǊŜǎΣ ǘƘŜ ǊŜƛƴŦƻǊŎŜŘ ǎŀƳǇƭŜ ǿƛǘƘ 

ύ πȢςυϷ  ƻŎŎǳǊǊƛƴƎ ǎǘǊŀƛƴ ǎƻŦǘŜƴƛƴƎ ǘƻǿŀǊŘǎ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǘŜǎǘ Ƙŀǎ ƴƻǘ ōŜŜƴ 

ŎŀǇǘǳǊŜŘΦ Lǘ ƛǎ ŦƻǳƴŘ ǘƘŜ ǎǳŘŘŜƴ ŘŜŎǊŜŀǎŜ ƛƴ ǉ ƛƴ ǘƘŜǎŜ ǘŜǎǘǎ ƛǎ ŎŀǳǎŜŘ ōȅ ǘƘŜ 

ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ŎƭŜŀǊ ǎƘŜŀǊ ōŀƴŘ όCƛƎΦ рΦт ǘƻ CƛƎΦ рΦуύΦ Lǘ ƛǎ ŀǎǎǳƳŜŘ ǘƘƛǎ ŘŜǾŜƭƻǇƳŜƴǘ 

ƳƛƎƘǘ ōŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŦŀōǊƛŎŀǘŜŘ ǘŜŎƘƴƛǉǳŜΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ƛŦ ŘŜŦƻǊƳŀǘƛƻƴ 

ǊŜƳŀƛƴŜŘ ǳƴƛŦƻǊƳ ƛƴ ǘƘŜ ǎŀƳǇƭŜΣ ǘƘŜǊŜ ǿƻǳƭŘ ƴƻǘ ōŜ ǎǳŎƘ ŀ ǎǳŘŘŜƴ ŘŜŎǊŜŀǎŜ ƛƴ ήΦ 

aƻǎǘ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ ǎǳƎƎŜǎǘŜŘ ǘƘŜ ƻǇǘƛƳǳƳ ŦƛōǊŜ ŎƻƴǘŜƴǘ όύύ ǎƘƻǳƭŘ ōŜ ŀǘ ƭŜŀǎǘ 

лΦо҈ ǘƻ ŀǾƻƛŘ ƭƻŎŀƭƛǎŜŘ ǎƻƛƭ ŦŀƛƭǳǊŜ ŦƻǊ ǇǊŀŎǘƛŎŀƭ ŀǇǇƭƛŎŀǘƛƻƴ όaƛŎƘŀƭƻǿǎƪƛΣ мффсΤ /ƻƴǎƻƭƛ 

Ŝǘ ŀƭΦΣ нллтΤ {ƛƭǾŀ 5ƻǎ {ŀƴǘƻǎ Ŝǘ ŀƭΦΣ нлмлΤ 5ƛŀƳōǊŀ Ŝǘ ŀƭΦΣ нлмоύΦ 
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όŀύ 

 

όōύ 

CƛƎΦ рΦт aƻŘŜƭ ǇǊŜŘƛŎǘƛƻƴǎ ŦƻǊ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ǇƻƭȅǇǊƻǇȅƭŜƴŜπŦƛōǊŜπ

ǊŜƛƴŦƻǊŎŜŘ Iƻǎǘǳƴ ǎŀƴŘ ƛƴ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ǿƛǘƘ Ɑ  ἳἜἩ 



/ƘŀǇǘŜǊ рΥ aƻŘŜƭƭƛƴƎ 

126 

 

 

όŀύ 

 

όōύ 

CƛƎΦ рΦу aƻŘŜƭ ǇǊŜŘƛŎǘƛƻƴǎ ŦƻǊ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ǇƻƭȅǇǊƻǇȅƭŜƴŜπŦƛōǊŜπ

ǊŜƛƴŦƻǊŎŜŘ Iƻǎǘǳƴ ǎŀƴŘ ƛƴ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ǿƛǘƘ Ɑ  ἳἜἩ 



/ƘŀǇǘŜǊ рΥ aƻŘŜƭƭƛƴƎ 
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όŀύ 

 

όōύ 

CƛƎΦ рΦф aƻŘŜƭ ǇǊŜŘƛŎǘƛƻƴǎ ŦƻǊ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ǇƻƭȅǇǊƻǇȅƭŜƴŜπŦƛōǊŜπ

ǊŜƛƴŦƻǊŎŜŘ Iƻǎǘǳƴ ǎŀƴŘ ƛƴ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ǿƛǘƘ Ɑ  ἳἜἩ 
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рΦпΦн {ǘŜŜƭπŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ WI ǎŀƴŘ 

 

5ǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ƻŦ ǘƘƛǎ ǎŀƴŘ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ŀƴŘ ǊŜǇƻǊǘŜŘ ōȅ 

aƛŎƘŀƭƻǿǎƪƛ ϧ ½Ƙŀƻ όмффсύΦ ¢ƘŜ ǎŀƳǇƭŜ ǇǊŜǇŀǊŀǘƛƻƴ ƳŜǘƘƻŘ ǿŀǎ ŘƛǎŎǳǎǎŜŘ ƛƴ 

aƛŎƘŀƭƻǿǎƪƛ ϧ ½Ƙŀƻ όмффсύ ŀƴŘ aƛŎƘŀƭƻǿǎƪƛ όмффсύΦ ¢ƘŜ ǊŜƭŀǘŜŘ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ WI 

ǎŀƴŘ ƘŀǾŜ ōŜŜƴ ŘƛǎǇƭŀȅŜŘ ƛƴ ¢ŀōƭŜ рΦоΦ 5ǳŜ ǘƻ ƛƴǎǳŦŦƛŎƛŜƴǘ Řŀǘŀ ŦƻǊ ƎŜǘǘƛƴƎ ǘƘŜ Ǉƻǎƛǘƛƻƴ 

ƻŦ ǘƘŜ ŎǊƛǘƛŎŀƭ ǎǘŀǘŜ ƭƛƴŜ ƛƴ ǘƘŜ Ὡ ὴ ǇƭŀƴŜΣ ‗  ŀƴŘ ‚ ŀǊŜ ŜǎǘƛƳŀǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ 

ǇŀǊŀƳŜǘŜǊǎ ƻŦ Iƻǎǘǳƴ ǎŀƴŘΦ aƻǊŜƻǾŜǊΣ ŀǎ ŀƭƭ ǘƘŜ ǇǳǊŜ ǎŀƴŘ ǎŀƳǇƭŜǎ ǎƘƻǿ ǾƻƭǳƳŜǘǊƛŎ 

ŜȄǇŀƴǎƛƻƴ ǘƻǿŀǊŘǎ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǘŜǎǘΣ ǘƘŜ ǇŀǊŀƳŜǘŜǊ Ὡ ŎƭƻǎŜ ǘƻ ǘƘŜ Ὡ  ƻŦ ǘƘƛǎ 

ǎŀƴŘ ƛǎ ǇǊƻǇƻǎŜŘΦ ¢ƘŜ ǇŀǊŀƳŜǘŜǊ ƻŦ ὧ ŀƴŘ ‖ ŀǊŜ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŦŀƛƭǳǊŜ 

ǎǘǊŜǎǎ ǎǘŀǘŜǎ ǊŜǇƻǊǘŜŘ ōȅ aƛŎƘŀƭƻǿǎƪƛ όмффсύΦ CƛƎΦрΦмл ŀƴŘ рΦмм ǊŜǎǇŜŎǘƛǾŜƭȅ ƛƭƭǳǎǘǊŀǘŜ 

ǘƘŜ ŎƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ǘƘŜ ƳƻŘŜƭ ǇǊŜŘƛŎǘƛƻƴǎ ŀƴŘ ǘŜǎǘ Řŀǘŀ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ŦƛōǊŜ 

ŎƻƴǘŜƴǘǎΦ ¢ƘŜȅ ōƻǘƘ ƘŀǾŜ ŜȄŎŜƭƭŜƴǘ ŀƎǊŜŜƳŜƴǘ ǿƛǘƘ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ Řŀǘŀ ƛƴ ‐ ή 

ǊŜƭŀǘƛƻƴΦ .ŜǎƛŘŜǎ ǘƘŀǘΣ ǎŀǘƛǎŦŀŎǘƻǊȅ ǇǊŜŘƛŎǘƛƻƴ ŦƻǊ ǘƘŜ ‐ ‐ ǊŜƭŀǘƛƻƴ ƛǎ ŀƭǎƻ ŀŎƘƛŜǾŜŘΣ 

ǿƘƛƭŜ ǘƘŜ ƳƻŘŜƭ Ƴŀƛƴƭȅ ƻǾŜǊŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ǾƻƭǳƳŜǘǊƛŎ ŜȄǇŀƴǎƛƻƴ ŦƻǊ ǘƘŜ ǘŜǎǘ ǿƛǘƘ 

„ τππ Ë0Á ŀƴŘ ύ ςȢπϷΦ 

¢ŀōƭŜ рΦо aŀǘŜǊƛŀƭǎ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ WI ǎŀƴŘ 

 Ὀ  όƳƳύ ὅ Ὃ Ὡ  Ὡ  

{ŀƴŘ лΦуф мΦрн нΦср лΦрс лΦуф 

 Ὃ Ὀ όƳƳύ –ҐὰȾὨ 
 

CƛōǊŜ тΦур лΦсп пл 
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όŀύ 

 

όōύ 

CƛƎΦрΦмл /ƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ƳƻŘŜƭ ǇǊŜŘƛŎǘƛƻƴ ŀƴŘ ǘŜǎǘ ǊŜǎǳƭǘǎ ƛƴ ǎǘǊŜǎǎπǎǘǊŀƛƴ 

ǊŜƭŀǘƛƻƴ ŦƻǊ ǎǘŜŜƭπŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ WI ǎŀƴŘ ǿƛǘƘ ◌█ ȢϷΦ ŀƴŘ Ɫ╪  

όaƛŎƘŀƭƻǿǎƪƛ ϧ ½ƘŀƻΣ мффсύ 
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όŀύ 

 

όōύ 

CƛƎΦрΦмм /ƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ƳƻŘŜƭ ǇǊŜŘƛŎǘƛƻƴ ŀƴŘ ǘŜǎǘ ǊŜǎǳƭǘǎ ƛƴ ǎǘǊŜǎǎπǎǘǊŀƛƴ 

ǊŜƭŀǘƛƻƴ ŦƻǊ ǎǘŜŜƭπŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ WI ǎŀƴŘ ǿƛǘƘ ◌█ ȢϷΦ ŀƴŘ Ɫ╪  

όaƛŎƘŀƭƻǿǎƪƛ ϧ ½ƘŀƻΣ мффсύ 



/ƘŀǇǘŜǊ рΥ aƻŘŜƭƭƛƴƎ 

131 

 

рΦпΦо tƻƭȅǇǊƻǇȅƭŜƴŜπŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ hǎƻǊƛƻ ǎŀƴŘ 

 

/ƻƴǎƻƭƛ Ŝǘ ŀƭΦ όнллтύ ŀƴŘ {ƛƭǾŀ 5ƻǎ {ŀƴǘƻǎ Ŝǘ ŀƭΦ όнлмлύ ƘŀǾŜ ŎƻƴŘǳŎǘŜŘ ŀ ǎŜǊƛŜǎ ƻŦ 

ŘǊŀƛƴŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘǎ ǳǎƛƴƎ hǎƻǊƛƻ ǎŀƴŘ ǊŜƛƴŦƻǊŎŜŘ ōȅ ǇƻƭȅǇǊƻǇȅƭŜƴŜ ŦƛōǊŜǎΦ 

¢ƘŜ ǎŀƳǇƭŜǎ ǿŜǊŜ ǇǊŜǇŀǊŜŘ ōȅ Ƴƻƛǎǘ ǘŀƳǇƛƴƎΦ 9ȄŎƭǳǎƛǾŜ ƻŦ ǘƘŜ ōŀǎƛŎ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎ 

ƻŦ ǘƘƛǎ ǎŀƴŘ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ рΦпΣ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ƻŦ ὧ ŀƴŘ ‖ ŀǊŜ ƻōǘŀƛƴŜŘ ōŀǎŜŘ ƻƴ 

ǘƘŜ ŦŀƛƭǳǊŜ Ǉƻƛƴǘǎ ƛƴ {ŀƴǘƻǎ ǎǘǳŘȅ ό{ŀƴǘƻǎ Ŝǘ ŀƭΦΣ нлмлύΦ /ƻƳǇŀǊŜŘ ǿƛǘƘ Iƻǎǘǳƴ ŀƴŘ WI 

ǎŀƴŘΣ ǘƘƛǎ ǎŀƴŘ Ƙŀǎ ŀ ƴŜƎŀǘƛǾŜ ὼΣ ǿƘƛŎƘ ƛǎ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ǘŜǎǘǎ ǊŜǇƻǊǘŜŘ ōȅ 5ƛŀƳōǊŀ Ŝǘ 

ŀƭΦ όнлмоύΦ 

¢ŀōƭŜ рΦп aŀǘŜǊƛŀƭǎ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ hǎƻǊƛƻ ǎŀƴŘ 

 Ὀ  όƳƳύ ὅ Ὃ Ὡ  Ὡ  

{ŀƴŘ лΦмс нΦм нΦсн лΦс лΦф 

 Ὃ ὰ όƳƳύ Ὀ όƳƳύ 
 

CƛōǊŜ лΦфм ор лΦлно 

 

¢ƘŜ ŎƻƳǇŀǊƛƴƎ ǊŜǎǳƭǘǎ ōŜǘǿŜŜƴ ƳƻŘŜƭ ǇǊŜŘƛŎǘƛƻƴǎ ŀƴŘ ǘŜǎǘƛƴƎ Řŀǘŀ ƘŀǾŜ ōŜŜƴ ǎƘƻǿƴ 

ƛƴ CƛƎΦ рΦмн ŀƴŘ рΦмоΦ Lǘ Ŏŀƴ ōŜ ǎŜŜƴ ǘƘŜ ƳƻŘŜƭ ǇǊŜŘƛŎǘƛƻƴ Ƙŀǎ ƎƻƻŘ ŀƎǊŜŜƳŜƴǘ ǿƛǘƘ 

ǘƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ Řŀǘŀ ƛƴ CƛƎΦ рΦмнΣ ǿƘŜǊŜŀǎ ǘƘŜǊŜ ƛǎ ŀƴ ƻōǾƛƻǳǎ ŘƛǎŎǊŜǇŀƴŎȅ ƻƴ ǘƘŜ 

ŀȄƛŀƭ ǎǘǊŀƛƴ ŀƎŀƛƴǎǘ ǾƻƭǳƳŜǘǊƛŎ ǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴΦ ¢ƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ǘƘƛǎ ƳƻŘŜƭ ƛǘǎŜƭŦ ƴŜŜŘǎ 

ǘƻ ōŜ ƛƳǇǊƻǾŜŘ ōȅ ŀŘƧǳǎǘƛƴƎ ƳƻŘŜƭ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ƻōǘŀƛƴ ōŜǘǘŜǊ ǇǊŜŘƛŎǘƛƻƴǎΦ 

aŜŀƴǿƘƛƭŜΣ ƛǘ ƛǎ ƴƻǘŜŘ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ ǊŜǎǳƭǘǎ ŘƛǎǇƭŀȅŜŘ ƛƴ CƛƎǎΦ рΦмн ŀƴŘ рΦмо ǿŜǊŜ 

ŎƻƴŘǳŎǘŜŘ ōȅ ŘƛŦŦŜǊŜƴǘ ǊŜǎŜŀǊŎƘŜǊǎΦ !ƭǘƘƻǳƎƘ ǘƘŜȅ ŦƻƭƭƻǿŜŘ ǘƘŜ ǎŀƳŜ ǘŜǎǘ ǇǊƻŎŜŘǳǊŜΣ 

ǘƘŜ ǎŀƳǇƭŜǎ ƳƛƎƘǘ ƘŀǾŜ ǎƭƛƎƘǘƭȅ ŘƛŦŦŜǊŜƴǘ ƛƴǘŜǊƴŀƭ ǎǘǊǳŎǘǳǊŜ ŎŀǳǎŜŘ ōȅ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ 

ƻŦ ŦƛōǊŜǎΦ 



/ƘŀǇǘŜǊ рΥ aƻŘŜƭƭƛƴƎ 

132 

 

 

όŀύ 

 

όōύ 

CƛƎΦ рΦмн aƻŘŜƭ ǇǊŜŘƛŎǘƛƻƴǎ ŦƻǊ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ǇƻƭȅǇǊƻǇȅƭŜƴŜπŦƛōǊŜπ

ǊŜƛƴŦƻǊŎŜŘ hǎƻǊƛƻ ǎŀƴŘ ƛƴ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ ǿƛǘƘ Ɑ  ἳἜἩ 

ό{ƛƭŀ 5ƻǎ {ŀƴǘƻǎ Ŝǘ ŀƭΦΣ нлмлύ 



/ƘŀǇǘŜǊ рΥ aƻŘŜƭƭƛƴƎ 

133 

 

 

όŀύ 

 

όōύ 

CƛƎΦ рΦмо aƻŘŜƭ ǇǊŜŘƛŎǘƛƻƴǎ ŦƻǊ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ǇƻƭȅǇǊƻǇȅƭŜƴŜπŦƛōǊŜπ

ǊŜƛƴŦƻǊŎŜŘ hǎƻǊƛƻ ǎŀƴŘ ƛƴ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ǎǘǊŜǎǎ 

ǇŀǘƘǎ ό/ƻƴǎƻƭƛ Ŝǘ ŀƭΦΣ нллтύ 



/ƘŀǇǘŜǊ рΥ aƻŘŜƭƭƛƴƎ 

134 

 

рΦпΦп tƻƭȅǇǊƻǇȅƭŜƴŜπŦƛōǊŜπǊŜƛƴŦƻǊŎŜŘ Iƻǎǘǳƴ wC ό{нуύ ǎŀƴŘ 

 

Iƻǎǘǳƴ wC ό{нуύ ǎŀƴŘ ǊŜƛƴŦƻǊŎŜŘ ōȅ ,ÏËÓÁÎÄ  ŦƛōǊŜǎ ƘŀǾŜ ŎƻƴŘǳŎǘŜŘ ŦƻǊ ōƻǘƘ 

ŘǊŀƛƴŜŘ ŀƴŘ ǳƴŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ ό5ƛŀƳōǊŀΣ нлмлύΦ ¢ƘŜ ƳŀǘŜǊƛŀƭ 

ǇŀǊŀƳŜǘŜǊǎ ƘŀǾŜ ōŜŜƴ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ рΦрΦ /ƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ŜȄǇŜǊƛƳŜƴǘŀƭ Řŀǘŀ ŘƻƴŜ 

ōȅ ǎŜǾŜǊŀƭ ǇǊŜǾƛƻǳǎ ǎŀƴŘ ǘȅǇŜǎΣ ǘƘŜ Cw{ ǎŀƳǇƭŜǎ ŜȄƘƛōƛǘ ǎǘǊŀƛƴ ƘŀǊŘŜƴƛƴƎ ŜǾŜƴ ŀǘ ǘƘŜ 

ŜƴŘ ƻŦ ǘƘŜ ǘŜǎǘ ǿƛǘƘ ƭŀǊƎŜ ŀȄƛŀƭ ǎǘǊŀƛƴ ŀƴŘ ƴƻ ŦŀƛƭǳǊŜ ƛǎ ƻōǎŜǊǾŜŘΣ ƳŀƪƛƴƎ ƛǘ ŎƘŀƭƭŜƴƎƛƴƎ 

ǘƻ ƎŜǘ ὧ ŀƴŘ ‖ ŦƻǊ ǘƘƛǎ ǎƻƛƭ ŦǊƻƳ ǘƘŜ ǘŜǎǘ Řŀǘŀ ŘƛǊŜŎǘƭȅΦ ¢ƘŜǊŜŦƻǊŜΣ ŀǎǎǳƳǇǘƛƻƴǎ ŦƻǊ 

ƎŜǘǘƛƴƎ ǘƘŜǎŜ ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ ƴŜŎŜǎǎŀǊȅΦ CƛǊǎǘΣ ‖ ρȢπ  ƛǎ ŀǎǎǳƳŜŘΦ !ǎ ŘƛǎŎǳǎǎŜŘ 

ŀōƻǾŜΣ ŎƘŀƴƎƛƴƎ ǘƘŜ ǾŀƭǳŜ ƻŦ ‘ ŀŦŦŜŎǘǎ ǘƘŜ ǎǘǊŜǎǎπǎǘǊŀƛƴ ǊŜƭŀǘƛƻƴǎƘƛǇ όCƛƎΦ рΦсύΣ ǘƘƛǎ Cw{ 

ǎŀƳǇƭŜ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ǊŜŀŎƘ ŀǘ ŀ ƳǳŎƘ ƘƛƎƘŜǊ ŀȄƛŀƭ ǎǘǊŀƛƴ ƭŜǾŜƭ ό‐ τπϷύΣ ƘŜƴŎŜ ŀ 

ǎƳŀƭƭŜǊ ‘ φȢπ  ƛǎ ŀǎǎǳƳŜŘΦ ὧ  ƛǎ ǘƘŜƴ ŘŜǘŜǊƳƛƴŜŘ ōȅ ōŜǎǘ ŦƛǘǘƛƴƎ ǘƘŜ ‐ ή 

ǊŜƭŀǘƛƻƴǎƘƛǇ ƛƴ CƛƎΦ рΦмпΦ CƛƴŀƭƭȅΣ ὼ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ‐ ‐ ǊŜƭŀǘƛƻƴǎƘƛǇ 

ƛƴ CƛƎΦ рΦмпΦ 

¢ŀōƭŜ рΦр aŀǘŜǊƛŀƭǎ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ Iƻǎǘǳƴ ό{нуύ ǎŀƴŘ 

 Ὀ  όƳƳύ ὅ Ὃ Ὡ  Ὡ  

{ŀƴŘ лΦоу мΦф нΦср лΦспу мΦлпм 

 Ὃ ὰ όƳƳύ Ὀ όƳƳύ 
 

CƛōǊŜ лΦфм ор лΦм 

 

¢ƘŜ ƳƻŘŜƭ ǎƛƳǳƭŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ǘŜǎǘ Řŀǘŀ ŀǊŜ ǎƘƻǿƴ ƛƴ CƛƎǎΦ рΦмпπрΦмтΦ /ƻƴǎƛŘŜǊŀōƭŜ 

ŘƛǎŎǊŜǇŀƴŎƛŜǎ Ŏŀƴ ōŜ ƻōǎŜǊǾŜŘ ōŜǘǿŜŜƴ ƳƻŘŜƭ ǇǊŜŘƛŎǘƛƻƴ ŀƴŘ ǘŜǎǘ Řŀǘŀ ƻƴ ǎƻƛƭ 

ŘƛƭŀǘŀƴŎȅ ƛƴ CƛƎΦ рΦмоō ŀƴŘ рΦмпōΦ {ƛƳƛƭŀǊ ǘƻ hǎƻǊƛƻ ǎŀƴŘΣ ǘƘƛǎ ƳƛƎƘǘ ōŜ ŘǳŜ ǘƻ ǘƘŜ 

ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŦƛōǊŜπǊŜƛƴŦƻǊŎŜƳŜƴǘΣ ŘŜǎŎǊƛōŜŘ ōȅ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ƻŦ ὴ ƻŦ ǘƘŜ ƳƻŘŜƭΣ 

ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ƻǘƘŜǊ Cw{ ǎŀƳǇƭŜǎΦ Lƴ ŎƻƴǘǊŀǎǘΣ ǘƘƛǎ ƳƻŘŜƭ ƎƛǾŜǎ ŀ ƎƻƻŘ ŀƎǊŜŜƳŜƴǘ ǿƛǘƘ 

ǎƻƛƭ ǊŜǎǇƻƴǎŜ ƛƴ ǳƴŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ǘŜǎǘǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ƛǘ ƛǎ ƴƻǘŜŘ ǘƘŜ ƳƻŘŜƭ ƎƛǾŜǎ ƭƻǿŜǊ 

ǉ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ Cw{ ǎŀƳǇƭŜ ǿƛǘƘ ύ ҐлΦо҈Σ ǿƘƛŎƘ ŎƻǳƭŘ ŀƭǎƻ ōŜ ƛƳǇǊƻǾŜŘ ōȅ 

ǳǎƛƴƎ ŀ ŘƛŦŦŜǊŜƴǘ ŜǾƻƭǳǘƛƻƴ ƭŀǿ ŦƻǊ ὴ Φ CǳǊǘƘŜǊƳƻǊŜΣ CƛƎΦ рΦмс ŀƴŘ рΦмт ǎƘƻǿ ǘƘŜ 

ǎŀƳǇƭŜǎ ǘŜƴŘ ǘƻ ǊŜƎŀƛƴ ǎƻƳŜ ǉ ŀǘ ‐ ρυϷΦ !ǎ Ὡ πȢωω ƛǎ ƴŜŀǊƭȅ ŀǇǇǊƻŀŎƘƛƴƎ ǘƘŜ 



/ƘŀǇǘŜǊ рΥ aƻŘŜƭƭƛƴƎ 

135 

 

ƳŀȄƛƳǳƳ ǾƻƛŘ Ǌŀǘƛƻ ƻŦ ǘƘƛǎ ǎŀƴŘ όὩ  ÉÎ 4ÁÂÌÅ υȢυ ύΣ ŀ ǎƛƳƛƭŀǊ ǎƛǘǳŀǘƛƻƴ Ƙŀǎ ōŜŜƴ 

ǊŜǇƻǊǘŜŘ ƛƴ Ƴŀƴȅ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ ό[ƛ ϧ 5ŀŦŀƭƛŀΣ нлллΤ Dŀƻ Ŝǘ ŀƭΦΣ нлмпύΦ ¢ƘŜǊŜŦƻǊŜΣ 

ǘƘŜǊŜ ŎƻǳƭŘ ōŜ ǎƻƳŜ ŜȄǇŜǊƛƳŜƴǘŀƭ ŜǊǊƻǊ ƛƴ ǘƘŜ ǘŜǎǘǎΦ 

 

όŀύ 

 

CƛƎΦ рΦмп /ƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ƳƻŘŜƭ ŀƴŘ ǘŜǎǘ Řŀǘŀ ŦƻǊ ǇƻƭȅǇǊƻǇȅƭŜƴŜπŦƛōǊŜπ

ǊŜƛƴŦƻǊŎŜŘ Iƻǎǘǳƴ wC ǎŀƴŘ όƭƻƻǎŜ ǎŀƴŘύ ƛƴ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ 

ό5ƛŀƳōǊŀΣнлмлύ 



/ƘŀǇǘŜǊ рΥ aƻŘŜƭƭƛƴƎ 

136 

 

 

όŀύ 

 

όōύ 

CƛƎΦ рΦмр /ƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ƳƻŘŜƭ ŀƴŘ ǘŜǎǘ Řŀǘŀ ŦƻǊ ǇƻƭȅǇǊƻǇȅƭŜƴŜπŦƛōǊŜπ

ǊŜƛƴŦƻǊŎŜŘ Iƻǎǘǳƴ wC ǎŀƴŘ όƳŜŘƛǳƳ ŘŜƴǎŜ ǎŀƴŘύ ƛƴ ŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ 

ǘŜǎǘ ό5ƛŀƳōǊŀΣнлмлύ 



/ƘŀǇǘŜǊ рΥ aƻŘŜƭƭƛƴƎ 

137 

 

 

όŀύ 

 

όōύ 

CƛƎΦ рΦмс /ƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ƳƻŘŜƭ ŀƴŘ ǘŜǎǘ Řŀǘŀ ŦƻǊ ǇƻƭȅǇǊƻǇȅƭŜƴŜπŦƛōǊŜπ

ǊŜƛƴŦƻǊŎŜŘ Iƻǎǘǳƴ wC ǎŀƴŘ ƛƴ ǳƴŘǊŀƛƴŜŘ ǘǊƛŀȄƛŀƭ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜǎǘ ǿƛǘƘ Ɑ

 ἳἜἩ ό5ƛŀƳōǊŀΣнлмлύ 




























































































