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Dear families, 

These learning packets are filled with grade level activities to keep students 

engaged in learning at home. We are following the learning routines with 

language of instruction that students would be engaged in within the classroom 

setting. We have an amazing diverse language community with over 65 different 

languages represented across our students and families.  

If you need assistance in understanding the learning activities or instructions, we 

recommend using these phone and computer apps listed below.  

     Google Translate 

• Free language translation app for Android and iPhone 

• Supports text translations in 103 languages and speech translation (or 

conversation translations) in 32 languages 

• Capable of doing camera translation in 38 languages and photo/image 

translations in 50 languages 

• Performs translations across apps 

     Microsoft Translator  

• Free language translation app for iPhone and Android 

• Supports text translations in 64 languages and speech translation in 21 

languages 

• Supports camera and image translation  

• Allows translation sharing between apps 
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Queridas familias:   

Estos paquetes de aprendizaje tienen actividades a nivel de grado para mantener 

a los estudiantes comprometidos con la educación en casa. Estamos siguiendo las 

rutinas de aprendizaje con las palabras que se utilizan en el salón de clases. 

Tenemos una increíble y diversa comunidad de idiomas con más de 65 idiomas 

diferentes representados en nuestros estudiantes y familias. 

Si necesita ayuda para entender las actividades o instrucciones de aprendizaje, le 

recomendamos que utilice estas aplicaciones de teléfono y computadora que se 

enlistan a continuación: 

   Google Translate 

• Aplicación de traducción de idiomas para Android y iPhone (gratis) 

• Traducciones de texto en 103 idiomas y traducción de voz (o traducciones 

de conversación) en 32 idiomas  

• Traducción a través de cámara en 38 idiomas y traducciones de fotos / 

imágenes en 50 idiomas  

• Realiza traducciones entre aplicaciones 

 

   Microsoft Translator 

• Aplicación de traducción para iPhone y Android (gratis)  

• Traducciones de texto en 64 idiomas y traducción de voz en 21 idiomas  

•  Traducción a través de la cámara y traducción de imágenes  

• Permite compartir la traducción entre aplicaciones 
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Properties of Waves

M E C H A N I C A L  W A V E S

O B S E R V I N G  P H E N O M E N A

1. What questions do you have about this 
phenomenon?

Phenomenon: Huge waves form at Mavericks, 
and scientists, surfers, and weather forecasters can 
predict when they will occur up to 48 hours in 
advance.

Mavericks, California

N O T E B O O K
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I N V E S T I G AT I O N  1

1. Record each of the di!erences between the waves you experienced during the game that you 
come up with.

Difference Between Waves Scientific Term Definition (in your own words)
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2. Can changing one property of a wave cause the other properties to change?

3. Record three questions you have about the properties of waves.

• 

• 

•  

N O T E B O O K
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1 - Amplitude

2 - Wavelength

1. Record the amplitude of each of the waves shown.

Wave Amplitude

1. Draw a wave with a wavelength of six units.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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I N V E S T I G AT I O N  2

1. Choose a role for each member of your group.

Role Responsibilities Group Member

Experiment Designer

You will lead the group in designing 
your experiment and making sure your 
groups experimental design is complete 
before you begin gathering data.

Experiment Director

You will lead the group in conducting 
your experiment, and ensure that group 
members are properly measuring the 
independent and dependent variables.

Error Analyst
You will lead the group in identifying 
sources of random and systematic error 
in your experiment.

Data Analyst
You will lead the group in graphing 
and the data you collect and identifying 
patterns in the data.

2. What sources of random error were there in your experiment?

3. How large of an impact did random error have in your experiment?

N O T E B O O K
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4. What sources of systematic error were there in your experiment?

5. How large of an impact did systematic error have in your experiment?

6. If you were going to repeat your experiment, what changes would you make to your 
experimental design to minimize the e!ects of random and systematic error on your results?
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7. Construct a graph of your data. Plot your independent variable on the x-axis and your 
dependent variable on the y-axis. Your graph should include a title and labels (including units) 
on both axes.

8. What patterns, if any, do you see in your data?

9. What relationship between your variables does that pattern indicate?

10. What pattern, if any, do you see in Guillermo’s data?

11. Is there a relationship between the variables that Guillermo measured?

N O T E B O O K
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12. Calculate the following properties of the waves that Guillermo measured.

Property
Measured 

Value
How I calculated this measurement

Average 
amplitude

Frequency

Wave speed

Wavelength
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3 - Relationships Between Wave Variables

4 - Frequency

1. Draw a wave with a longer wavelength and the same amplitude as the wave shown. "en draw 
a second wave with a larger amplitude and the same wavelength as the wave shown.

First wave

Longer wavelength, same amplitude

Larger amplitude, same wavelength

1. Calculate the frequency of each of the waves below. Make sure to include units in your answers.

Number of 
Wave Crests

Amount of Time Frequency

10 10 s

60 15 s

3 2 s

15 60 s

N O T E B O O K
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5 - Wave Speed

6 - The Wave Relationship

1. Express the wave speed of each wave described below in meters per second.

Wave Wave speed

A wave travels through a 
2 meter rope in 1 second.

A tsunami crosses 1,000 meters 
of ocean in 62.5 seconds.

"e sound of a batter hitting a baseball 
reaches the back of the stands, 

150 meters away, in 0.44 seconds.

1. If the frequency of a wave increases from 2 Hz to 4 Hz without the wavelength changing, how 
will the wave speed change?
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1.  Use what you have learned to explain this phenomenon.

Phenomenon: Huge waves form at Mavericks, and 
scientists, surfers, and weather forecasters can predict 
when they will occur up to 48 hours in advance.

M A K I N G  S E N S E  O F  P H E N O M E N A
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C U A D E R N O  I N T E R A C T I V O

Propiedades de las ondas

O N D A S  M E C Á N I C A S

O B S E R V A R  F E N Ó M E N O S

1. ¿Qué preguntas tienes sobre este fenómeno?

Fenómeno: En Mavericks se forman olas enormes, 
y los científicos, los surfistas y los meteorólogos 
pueden predecir cuándo ocurrirán con hasta 48 
horas de anticipación.

Mavericks, California

2  P r o p i e d a d e s  d e  l a s  o n d a s © Teachers’ Curriculum Institute

C U A D E R N O  I N T E R A C T I V O

I N V E S T I G A C I Ó N  1

1. Anota todas las diferencias entre las ondas que experimentaste durante el juego que jugaron  
en clase.

Diferencia entre las ondas Término cientí!co De!nición (con tus propias palabras)
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C U A D E R N O  I N T E R A C T I V O

2. Al cambiar una de las propiedades de una onda, ¿cambiarán también las otras propiedades?

3. Anota tres preguntas que tengas sobre las propiedades de las ondas.

• 

• 

•  
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1 - Amplitud

2 - Longitud de onda

1. Anota la amplitud de cada una de las ondas que se muestran.

Onda Amplitud

1. Dibuja una onda con una longitud de onda de seis unidades.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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I N V E S T I G A C I Ó N  2

1. Elijan un rol para cada miembro del grupo.

Rol Responsabilidades Miembro del grupo

Diseñador del 
experimento

Dirigirás al grupo en el diseño del 
experimento y te asegurarás de que el 
diseño experimental esté completo antes 
de que comiencen a reunir los datos.

Director del 
experimento

Dirigirás al grupo en la realización 
del experimento, y te asegurarás 
de que los miembros del grupo 
midan correctamente las variables 
independientes y dependientes.

Analista de errores
Dirigirás al grupo en la identificación 
de las fuentes de errores aleatorios y 
sistemáticos en tu experimento.

Analista de datos
Dirigirás al grupo en la representación 
gráfica de los datos reunidos y la 
identificación de patrones en los datos.

2. ¿Qué fuentes de errores aleatorios hubo en tu experimento?

3. ¿Cómo impactaron los errores aleatorios en tu experimento?

6  P r o p i e d a d e s  d e  l a s  o n d a s © Teachers’ Curriculum Institute
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4. ¿Qué fuentes de errores sistemáticos hubo en tu experimento?

5. ¿Cómo impactaron los errores sistemáticos en tu experimento?

6. Si repitieras el experimento, ¿qué cambios introducirías en tu diseño experimental para 
minimizar los efectos de los errores aleatorios y sistemáticos sobre los resultados?
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C U A D E R N O  I N T E R A C T I V O

7. Haz una gráfica con tus datos. Marca tu variable independiente en el eje x y tu variable 
dependiente en el eje y. Tu gráfica debe incluir un título y rótulos (incluidas las unidades) en 
ambos ejes.

8. ¿Qué patrones ves en tus datos, si es que los hay?

9. ¿Qué relación entre las variables indica ese patrón?

10. ¿Qué patrones ves en los datos de Guillermo, si es que los hay?

11. ¿Hay alguna relación entre las variables que midió Guillermo?

8  P r o p i e d a d e s  d e  l a s  o n d a s © Teachers’ Curriculum Institute
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12. Calcula las siguientes propiedades de las ondas que midió Guillermo.

Propiedad Valor medido Cómo calculé esta medida

Amplitud 
promedio

Frecuencia

Rapidez  
de onda

Longitud  
de onda
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3 - Relaciones entre las variables de las ondas 

4 - Frecuencia

1. Dibuja una onda con una longitud de onda más larga y la misma amplitud que la onda que se 
muestra. Luego dibuja una segunda onda con mayor amplitud y la misma longitud de onda 
que la onda que se muestra.

Primera onda

Longitud de onda más larga, misma amplitud

Mayor amplitud, misma longitud de onda

1. Calcula la frecuencia de cada una de las siguientes ondas. Asegúrate de incluir las unidades en 
tus respuestas.

Número de crestas  
de la onda Cantidad de tiempo Frecuencia

10 10 s

60 15 s

3 2 s

15 60 s
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5 - Rapidez de onda

6 - La ecuación de onda

1. Expresa la rapidez de cada onda descrita abajo en metros por segundo.

Onda Rapidez de onda

Una onda viaja a través una cuerda de 2 metros 
en 1 segundo.

Un tsunami cruza 1,000 metros de océano en 
62.5 segundos.

El sonido de un bateador golpeando una pelota 
de béisbol llega hasta el fondo de las tribunas, a 

150 metros de distancia, en 0.44 segundos.

1. Si la frecuencia de una onda aumenta de 2 Hz a 4 Hz sin que cambie la longitud de onda, ¿cómo 
cambiará la rapidez de onda?
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1.  Usa lo que aprendiste para explicar este fenómeno.

Fenómeno: En Mavericks se forman olas enormes, y los 
científicos, los surfistas y los meteorólogos pueden predecir 
cuándo ocurrirán con hasta 48 horas de anticipación.

C O M P R E N D E R  L O S  F E N Ó M E N O S
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C¾ı�ćùÕðĘďŲb
Ɣ (YLGHQFH�IRU�HYROXWLRQ�FRPHV�IURP�PDQ\�GLIIHUHQW�DUHDV�RI�ELRORJ\��

Ɣ $QDWRP\���6SHFLHV�PD\�VKDUH�VLPLODU�SK\VLFDO�IHDWXUHV�EHFDXVH�WKH�

IHDWXUH�ZDV�SUHVHQW�LQ�D�FRPPRQ�DQFHVWRU���KRPRORJRXV�VWUXFWXUHV ����

Ɣ 0ROHFXODU�ELRORJ\� ��'1$�DQG�WKH�JHQHWLF�FRGH�UHIOHFW�WKH�VKDUHG�DQFHVWU\�

RI�OLIH��'1$�FRPSDULVRQV�FDQ�VKRZ�KRZ�UHODWHG�VSHFLHV�DUH��

Ɣ %LRJHRJUDSK\���7KH�JOREDO�GLVWULEXWLRQ�RI�RUJDQLVPV�DQG�WKH�XQLTXH�

IHDWXUHV�RI�LVODQG�VSHFLHV�UHIOHFW�HYROXWLRQ�DQG�JHRORJLFDO�FKDQJH��

Ɣ )RVVLOV� ��)RVVLOV�GRFXPHQW�WKH�H[LVWHQFH�RI�QRZ�H[WLQFW�SDVW�VSHFLHV�WKDW�

DUH�UHODWHG�WR�SUHVHQW�GD\�VSHFLHV��

Ɣ 'LUHFW�REVHUYDWLRQ���:H�FDQ�GLUHFWO\�REVHUYH�VPDOO�VFDOH�HYROXWLRQ�LQ�

RUJDQLVPV�ZLWK�VKRUW�OLIHF\FOHV��H�J���SHVWLFLGH�UHVLVWDQW�LQVHFWV���

5ðĘĊù·Ğ±ĘÕùð�

(YROXWLRQ��LV�D�NH\�XQLI\LQJ�SULQFLSOH�LQ�ELRORJ\��$V�7KHRGRVLXV�'RE]KDQVN\�RQFH�VDLG��
³1RWKLQJ�LQ�ELRORJ\�PDNHV�VHQVH�H[FHSW�LQ�WKH�OLJKW�RI�HYROXWLRQ�´�
%XW�ZKDW��H[DFWO\��DUH�WKH�IHDWXUHV�RI�ELRORJ\�WKDW�PDNH�PRUH�VHQVH�WKURXJK�WKH�OHQV�RI�

HYROXWLRQ"�7R�SXW�LW�DQRWKHU�ZD\��ZKDW�DUH�WKH�LQGLFDWLRQV�RU�WUDFHV�WKDW�VKRZ�HYROXWLRQ�

KDV�WDNHQ�SODFH�LQ�WKH�SDVW�DQG�LV�VWLOO�KDSSHQLQJ�WRGD\"�

�ĪùèĞĘÕùð�Ñ£ćć¾ðď�ùð�è£ĊÌ¾�£ð·�ďï£èè�ď±£è¾ď�

%HIRUH�ZH�ORRN�DW�WKH�HYLGHQFH��OHW
V�PDNH�VXUH�ZH�DUH�RQ�WKH�VDPH�SDJH�DERXW�ZKDW�

HYROXWLRQ�LV��%URDGO\�VSHDNLQJ���HYROXWLRQ��LV�D�FKDQJH�LQ�WKH�JHQHWLF�PDNHXS��DQG�RIWHQ��

��



�

WKH�KHULWDEOH�IHDWXUHV��RI�D�SRSXODWLRQ�RYHU�WLPH��%LRORJLVWV�VRPHWLPHV�GHILQH�WZR�W\SHV�

RI�HYROXWLRQ�EDVHG�RQ�VFDOH��

Ɣ 0DFURHYROXWLRQ���ZKLFK�UHIHUV�WR�ODUJH�VFDOH�FKDQJHV�WKDW�RFFXU�RYHU�H[WHQGHG�

WLPH�SHULRGV��VXFK�DV�WKH�IRUPDWLRQ�RI�QHZ�VSHFLHV�DQG�JURXSV��

Ɣ 0LFURHYROXWLRQ���ZKLFK�UHIHUV�WR�VPDOO�VFDOH�FKDQJHV�WKDW�DIIHFW�MXVW�RQH�RU�D�IHZ�

JHQHV�DQG�KDSSHQ�LQ�SRSXODWLRQV�RYHU�VKRUWHU�WLPHVFDOHV��

0LFURHYROXWLRQ�DQG�PDFURHYROXWLRQ�DUHQ¶W�UHDOO\�WZR�GLIIHUHQW�SURFHVVHV��7KH\¶UH�WKH�

VDPH�SURFHVV�±�HYROXWLRQ�±�RFFXUULQJ�RQ�GLIIHUHQW�WLPHVFDOHV��0LFURHYROXWLRQDU\�

SURFHVVHV�RFFXUULQJ�RYHU�WKRXVDQGV�RU�PLOOLRQV�RI�\HDUV�FDQ�DGG�XS�WR�ODUJH�VFDOH�

FKDQJHV�WKDW�GHILQH�QHZ�VSHFLHV�RU�JURXSV��

tÑ¾�¾ĪÕ·¾ð±¾�ËùĊ�¾ĪùèĞĘÕùð�

,Q�WKLV�DUWLFOH��ZH
OO�H[DPLQH�WKH�HYLGHQFH�IRU�HYROXWLRQ�RQ�ERWK�PDFUR�DQG�PLFUR�VFDOHV��

)LUVW��ZH
OO�ORRN�DW�VHYHUDO�W\SHV�RI�HYLGHQFH��LQFOXGLQJ�SK\VLFDO�DQG�PROHFXODU�IHDWXUHV��

JHRJUDSKLFDO�LQIRUPDWLRQ��DQG�IRVVLOV��WKDW�SURYLGH�HYLGHQFH�IRU��DQG�FDQ�DOORZ�XV�WR�

UHFRQVWUXFW��PDFURHYROXWLRQDU\�HYHQWV��

$W�WKH�HQG�RI�WKH�DUWLFOH��ZH
OO�ILQLVK�E\�VHHLQJ�KRZ�PLFURHYROXWLRQ�FDQ�EH�GLUHFWO\�

REVHUYHG��DV�LQ�WKH�HPHUJHQFH�RI�SHVWLFLGH�UHVLVWDQW�LQVHFWV��

�ð£Ęùïı�£ð·�¾ï°ĊıùèùÌı�

'DUZLQ�WKRXJKW�RI��HYROXWLRQ��DV��GHVFHQW�ZLWK�PRGLILFDWLRQ���D�SURFHVV�LQ�ZKLFK�VSHFLHV�

FKDQJH�DQG�JLYH�ULVH�WR�QHZ�VSHFLHV�RYHU�PDQ\�JHQHUDWLRQV��+H�SURSRVHG�WKDW�WKH�

HYROXWLRQDU\�KLVWRU\�RI�OLIH�IRUPV�D�EUDQFKLQJ�WUHH�ZLWK�PDQ\�OHYHOV��LQ�ZKLFK�DOO�VSHFLHV�

FDQ�EH�WUDFHG�EDFN�WR�DQ�DQFLHQW�FRPPRQ�DQFHVWRU��

��

�

�

%UDQFKLQJ�GLDJUDP�WKDW�DSSHDUHG�LQ�&KDUOHV�'DUZLQ
V��2Q�WKH�RULJLQ�RI�VSHFLHV���

LOOXVWUDWLQJ�WKH�LGHD�WKDW�QHZ�VSHFLHV�IRUP�IURP�SUH�H[LVWLQJ�VSHFLHV�LQ�D�EUDQFKLQJ�

SURFHVV�WKDW�RFFXUV�RYHU�H[WHQGHG�SHULRGV�RI�WLPH��

,PDJH�FUHGLW����'DUZLQ
V�WUHH�RI�OLIH������ ����E\�&KDUOHV�'DUZLQ��SXEOLF�GRPDLQ���

�

,Q�WKLV�WUHH�PRGHO��PRUH�FORVHO\�UHODWHG�JURXSV�RI�VSHFLHV�KDYH�PRUH�UHFHQW�FRPPRQ�

DQFHVWRUV��DQG�HDFK�JURXS�ZLOO�WHQG�WR�VKDUH�IHDWXUHV�WKDW�ZHUH�SUHVHQW�LQ�LWV�ODVW�

FRPPRQ�DQFHVWRU��:H�FDQ�XVH�WKLV�LGHD�WR��ZRUN�EDFNZDUGV��DQG�ILJXUH�RXW�KRZ�

RUJDQLVPV�DUH�UHODWHG�EDVHG�RQ�WKHLU�VKDUHG�IHDWXUHV��

1ùïùèùÌùĞď�Ë¾£ĘĞĊ¾ď�

,I�WZR�RU�PRUH�VSHFLHV�VKDUH�D�XQLTXH�SK\VLFDO�IHDWXUH��VXFK�DV�D�FRPSOH[�ERQH�

VWUXFWXUH�RU�D�ERG\�SODQ��WKH\�PD\�DOO�KDYH�LQKHULWHG�WKLV�IHDWXUH�IURP�D�FRPPRQ�

DQFHVWRU��3K\VLFDO�IHDWXUHV�VKDUHG�GXH�WR�HYROXWLRQDU\�KLVWRU\��D�FRPPRQ�DQFHVWRU��DUH�

VDLG�WR�EH��KRPRORJRXV ���

7R�JLYH�RQH�FODVVLF�H[DPSOH��WKH�IRUHOLPEV�RI�ZKDOHV��KXPDQV��ELUGV��DQG�GRJV�ORRN�

SUHWW\�GLIIHUHQW�RQ�WKH�RXWVLGH��7KDW
V�EHFDXVH�WKH\
UH�DGDSWHG�WR�IXQFWLRQ�LQ�GLIIHUHQW�

HQYLURQPHQWV��+RZHYHU��LI�\RX�ORRN�DW�WKH�ERQH�VWUXFWXUH�RI�WKH�IRUHOLPEV��\RX
OO�ILQG�WKDW�

��



�

WKH�SDWWHUQ�RI�ERQHV�LV�YHU\�VLPLODU�DFURVV�VSHFLHV��,W
V�XQOLNHO\�WKDW�VXFK�VLPLODU�

VWUXFWXUHV�ZRXOG�KDYH�HYROYHG�LQGHSHQGHQWO\�LQ�HDFK�VSHFLHV��DQG�PRUH�OLNHO\�WKDW�WKH�

EDVLF�OD\RXW�RI�ERQHV�ZDV�DOUHDG\�SUHVHQW�LQ�D�FRPPRQ�DQFHVWRU�RI�ZKDOHV��KXPDQV��

GRJV��DQG�ELUGV��

7KH�VLPLODU�ERQH�DUUDQJHPHQW�RI�WKH�

KXPDQ��ELUG��DQG�ZKDOH�IRUHOLPE�LV�D�

VWUXFWXUDO�KRPRORJ\��6WUXFWXUDO�

KRPRORJLHV�LQGLFDWH�D�VKDUHG�FRPPRQ�

DQFHVWRU��

,PDJH�FUHGLW����8QGHUVWDQGLQJ�HYROXWLRQ��)LJXUH�
� ����E\�2SHQ6WD[�&ROOHJH��%LRORJ\���&&�%<���� ���

6RPH�KRPRORJRXV�VWUXFWXUHV�FDQ�EH�VHHQ�RQO\�LQ�HPEU\RV��)RU�LQVWDQFH��DOO�YHUWHEUDWH�
HPEU\RV��LQFOXGLQJ�KXPDQV��KDYH�JLOO�VOLWV�DQG�D�WDLO�GXULQJ�HDUO\�GHYHORSPHQW��7KH�
GHYHORSPHQWDO�SDWWHUQV�RI�WKHVH�VSHFLHV�EHFRPH�PRUH�GLIIHUHQW�ODWHU�RQ��ZKLFK�LV�ZK\�
\RXU�HPEU\RQLF�WDLO�LV�QRZ�\RXU�WDLOERQH��DQG�\RXU�JLOO�VOLWV�KDYH�WXUQHG�LQWR�\RXU�MDZ�DQG�
LQQHU�HDU���+RPRORJRXV�HPEU\RQLF�VWUXFWXUHV�UHIOHFW�WKDW�WKH�GHYHORSPHQWDO�SURJUDPV�
RI�YHUWHEUDWHV�DUH�YDULDWLRQV�RQ�D�VLPLODU�SODQ�WKDW�H[LVWHG�LQ�WKHLU�ODVW�FRPPRQ�DQFHVWRU��

7KH�VPDOO�OHJ�OLNH�VWUXFWXUHV�RI�VRPH�VQDNHV�
VSHFLHV��OLNH�WKH��%RD�FRQVWULFWRU����DUH�YHVWLJLDO�
VWUXFWXUHV��7KHVH�UHPQDQW�IHDWXUHV�VHUYH�QR�
SUHVHQW�SXUSRVH�LQ�VQDNHV��EXW�GLG�VHUYH�D�
SXUSRVH�LQ�WKH�VQDNHV
�WHWUDSRG�DQFHVWRU�
�ZKLFK�ZDONHG�RQ�IRXU�OLPEV���

,PDJH�PRGLILHG�IURP���5XGLPHQWDU\�KLQGOHJV�VSXUV�LQ�
%RD�FRQVWULFWRU�VQDNH ����E\�6WHIDQ�������&&�%<�6$���� ���7KH�PRGLILHG�LPDJH�LV�OLFHQVHG�XQGHU�D��&&�
%<�6$���� ��OLFHQVH��

��

�

�

6RPHWLPHV��RUJDQLVPV�KDYH�VWUXFWXUHV�WKDW�DUH�KRPRORJRXV�WR�LPSRUWDQW�VWUXFWXUHV�LQ�
RWKHU�RUJDQLVPV�EXW�WKDW�KDYH�ORVW�WKHLU�PDMRU�DQFHVWUDO�IXQFWLRQ��7KHVH�VWUXFWXUHV��
ZKLFK�DUH�RIWHQ�UHGXFHG�LQ�VL]H��DUH�NQRZQ�DV��YHVWLJLDO�VWUXFWXUHV ���([DPSOHV�RI�
YHVWLJLDO�VWUXFWXUHV�LQFOXGH�WKH�WDLOERQH�RI�KXPDQV��D�YHVWLJLDO�WDLO���WKH�KLQG�OHJ�ERQHV�RI�
ZKDOHV��DQG�WKH�XQGHUGHYHORSHG�OHJV�IRXQG�LQ�VRPH�VQDNHV��VHH�SLFWXUH�DERYH���

�ð£èùÌùĞď�Ë¾£ĘĞĊ¾ď�

7R�PDNH�WKLQJV�D�OLWWOH�PRUH�LQWHUHVWLQJ�DQG�FRPSOLFDWHG��QRW�DOO�SK\VLFDO�IHDWXUHV�WKDW�

ORRN�DOLNH�DUH�PDUNV�RI�FRPPRQ�DQFHVWU\��,QVWHDG��VRPH�SK\VLFDO�VLPLODULWLHV�DUH�

DQDORJRXV���WKH\�HYROYHG�LQGHSHQGHQWO\�LQ�GLIIHUHQW�RUJDQLVPV�EHFDXVH�WKH�RUJDQLVPV�

OLYHG�LQ�VLPLODU�HQYLURQPHQWV�RU�H[SHULHQFHG�VLPLODU�VHOHFWLYH�SUHVVXUHV��7KLV�SURFHVV�LV�

FDOOHG��FRQYHUJHQW�HYROXWLRQ����7R��FRQYHUJH��PHDQV�WR�FRPH�WRJHWKHU��OLNH�WZR�OLQHV�

PHHWLQJ�DW�D�SRLQW���

)RU�H[DPSOH��WZR�GLVWDQWO\�UHODWHG�VSHFLHV�WKDW�OLYH�LQ�WKH�$UFWLF��WKH�DUFWLF�IR[�DQG�WKH�

SWDUPLJDQ��D�ELUG���ERWK�XQGHUJR�VHDVRQDO�FKDQJHV�RI�FRORU�IURP�GDUN�WR�VQRZ\�ZKLWH��

7KLV�VKDUHG�IHDWXUH�GRHVQ¶W�UHIOHFW�FRPPRQ�DQFHVWU\�±�L�H���LW
V�XQOLNHO\�WKDW�WKH�ODVW�

FRPPRQ�DQFHVWRU�RI�WKH�IR[�DQG�SWDUPLJDQ�FKDQJHG�FRORU�ZLWK�WKH�VHDVRQV��,QVWHDG��

WKLV�IHDWXUH�ZDV�IDYRUHG�VHSDUDWHO\�LQ�ERWK�VSHFLHV�GXH�WR�VLPLODU�VHOHFWLYH�SUHVVXUHV��

7KDW�LV��WKH�JHQHWLFDOO\�GHWHUPLQHG�DELOLW\�WR�VZLWFK�WR�OLJKW�FRORUDWLRQ�LQ�ZLQWHU�KHOSHG�

ERWK�IR[HV�DQG�SWDUPLJDQV�VXUYLYH�DQG�UHSURGXFH�LQ�D�SODFH�ZLWK�VQRZ\�ZLQWHUV�DQG�

VKDUS�H\HG�SUHGDWRUV��

$UFWLF�IR[�DQG�SWDUPLJDQ��%RWK�

DUH�ZKLWH�FRORUHG�DQG�VKRZQ�LQ�

VQRZ\�ZLQWHU�ODQGVFDSHV���,PDJH�

FUHGLW����8QGHUVWDQGLQJ�HYROXWLRQ��)LJXUH�

� ����E\�2SHQ6WD[�&ROOHJH��%LRORJ\���&&�

%<���� ���

��



�

>+RZ�FDQ�ZH�WHOO�LI�IHDWXUHV�DUH�KRPRORJRXV�RU�DQDORJRXV"@�

�¾Ę¾ĊïÕðÕðÌ�Ċ¾è£ĘÕùðďÑÕćď�ËĊùï�ďÕïÕè£Ċ�Ë¾£ĘĞĊ¾ď�

,Q�JHQHUDO��ELRORJLVWV�GRQ
W�GUDZ�FRQFOXVLRQV�DERXW�KRZ�VSHFLHV�DUH�UHODWHG�RQ�WKH�EDVLV�

RI�DQ\�VLQJOH�IHDWXUH�WKH\�WKLQN�LV�KRPRORJRXV��,QVWHDG��WKH\�VWXG\�D�ODUJH�FROOHFWLRQ�RI�

IHDWXUHV��RIWHQ��ERWK�SK\VLFDO�IHDWXUHV�DQG�'1$�VHTXHQFHV��DQG�GUDZ�FRQFOXVLRQV�

DERXW�UHODWHGQHVV�EDVHG�RQ�WKHVH�IHDWXUHV�DV�D�JURXS��:H�ZLOO�H[SORUH�WKLV�LGHD�IXUWKHU�

ZKHQ�ZH�H[DPLQH�SK\ORJHQHWLF�WUHHV��

Lùè¾±Ğè£Ċ�°ÕùèùÌı�

/LNH�VWUXFWXUDO�KRPRORJLHV��VLPLODULWLHV�EHWZHHQ�ELRORJLFDO�PROHFXOHV�FDQ�UHIOHFW�VKDUHG�

HYROXWLRQDU\�DQFHVWU\��$W�WKH�PRVW�EDVLF�OHYHO��DOO�OLYLQJ�RUJDQLVPV�VKDUH��

Ɣ 7KH�VDPH�JHQHWLF�PDWHULDO��'1$��

Ɣ 7KH�VDPH��RU�KLJKO\�VLPLODU��JHQHWLF�FRGHV�

Ɣ 7KH�VDPH�EDVLF�SURFHVV�RI�JHQH�H[SUHVVLRQ��WUDQVFULSWLRQ�DQG�WUDQVODWLRQ��

Ɣ 7KH�VDPH�PROHFXODU�EXLOGLQJ�EORFNV��VXFK�DV�DPLQR�DFLGV�

7KHVH�VKDUHG�IHDWXUHV�VXJJHVW�WKDW�DOO�OLYLQJ�WKLQJV�DUH�GHVFHQGHG�IURP�D�FRPPRQ�

DQFHVWRU��DQG�WKDW�WKLV�DQFHVWRU�KDG�'1$�DV�LWV�JHQHWLF�PDWHULDO��XVHG�WKH�JHQHWLF�FRGH��

DQG�H[SUHVVHG�LWV�JHQHV�E\�WUDQVFULSWLRQ�DQG�WUDQVODWLRQ��3UHVHQW�GD\�RUJDQLVPV�DOO�

VKDUH�WKHVH�IHDWXUHV�EHFDXVH�WKH\�ZHUH��LQKHULWHG��IURP�WKH�DQFHVWRU��DQG�EHFDXVH�DQ\�

ELJ�FKDQJHV�LQ�WKLV�EDVLF�PDFKLQHU\�ZRXOG�KDYH�EURNHQ�WKH�EDVLF�IXQFWLRQDOLW\�RI�FHOOV���

$OWKRXJK�WKH\
UH�JUHDW�IRU�HVWDEOLVKLQJ�WKH�FRPPRQ�RULJLQV�RI�OLIH��IHDWXUHV�OLNH�KDYLQJ�

'1$�RU�FDUU\LQJ�RXW�WUDQVFULSWLRQ�DQG�WUDQVODWLRQ�DUH�QRW�VR�XVHIXO�IRU�ILJXULQJ�RXW��KRZ�

UHODWHG�SDUWLFXODU�RUJDQLVPV�DUH��,I�ZH�ZDQW�WR�GHWHUPLQH�ZKLFK�RUJDQLVPV�LQ�D�JURXS�

��

�

DUH�PRVW�FORVHO\�UHODWHG��ZH�QHHG�WR�XVH�GLIIHUHQW�W\SHV�RI�PROHFXODU�IHDWXUHV��VXFK�DV�

WKH�QXFOHRWLGH�VHTXHQFHV�RI�JHQHV��

1ùïùèùÌùĞď�Ì¾ð¾ď�

%LRORJLVWV�RIWHQ�FRPSDUH�WKH�VHTXHQFHV�RI�UHODWHG�JHQHV�IRXQG�LQ�GLIIHUHQW�VSHFLHV�

�RIWHQ�FDOOHG��KRPRORJRXV ��RU��RUWKRORJRXV ��JHQHV��WR�ILJXUH�RXW�KRZ�WKRVH�VSHFLHV�DUH�

HYROXWLRQDULO\�UHODWHG�WR�RQH�DQRWKHU��

7KH�EDVLF�LGHD�EHKLQG�WKLV�DSSURDFK�LV�WKDW�WZR�VSHFLHV�KDYH�WKH��VDPH��JHQH�EHFDXVH�

WKH\�LQKHULWHG�LW�IURP�D�FRPPRQ�DQFHVWRU��)RU�LQVWDQFH��KXPDQV��FRZV��FKLFNHQV��DQG�

FKLPSDQ]HHV�DOO�KDYH�D�JHQH�WKDW�HQFRGHV�WKH�KRUPRQH�LQVXOLQ��EHFDXVH�WKLV�JHQH�ZDV�

DOUHDG\�SUHVHQW�LQ�WKHLU�ODVW�FRPPRQ�DQFHVWRU��

,Q�JHQHUDO��WKH�PRUH�'1$�GLIIHUHQFHV�LQ�KRPRORJRXV�JHQHV��RU�DPLQR�DFLG�GLIIHUHQFHV�

LQ�WKH�SURWHLQV�WKH\�HQFRGH��EHWZHHQ�WZR�VSHFLHV��WKH�PRUH�GLVWDQWO\�WKH�VSHFLHV�DUH�

UHODWHG��)RU�LQVWDQFH��KXPDQ�DQG�FKLPSDQ]HH�LQVXOLQ�SURWHLQV�DUH�PXFK�PRUH�VLPLODU�

�DERXW�����LGHQWLFDO��WKDQ�KXPDQ�DQG�FKLFNHQ�LQVXOLQ�SURWHLQV��DERXW�����LGHQWLFDO���

UHIOHFWLQJ�WKDW�KXPDQV�DQG�FKLPSDQ]HHV�DUH�PRUH�FORVHO\�UHODWHG�WKDQ�KXPDQV�DQG�

FKLFNHQV��

�ÕùÌ¾ùÌĊ£ćÑı�

7KH�JHRJUDSKLF�GLVWULEXWLRQ�RI�RUJDQLVPV�RQ�(DUWK�IROORZV�SDWWHUQV�WKDW�DUH�EHVW�
H[SODLQHG�E\�HYROXWLRQ��LQ�FRPELQDWLRQ�ZLWK�WKH�PRYHPHQW�RI�WHFWRQLF�SODWHV�RYHU�
JHRORJLFDO�WLPH��)RU�H[DPSOH��EURDG�JURXSLQJV�RI�RUJDQLVPV�WKDW�KDG�DOUHDG\�HYROYHG�
EHIRUH�WKH�EUHDNXS�RI�WKH�VXSHUFRQWLQHQW��3DQJDHD���DERXW�����PLOOLRQ�\HDUV�DJR��WHQG�WR�
EH�GLVWULEXWHG�ZRUOGZLGH��,Q�FRQWUDVW��EURDG�JURXSLQJV�WKDW�HYROYHG�DIWHU�WKH�EUHDNXS�
WHQG�WR�DSSHDU�XQLTXHO\�LQ�VPDOOHU�UHJLRQV�RI�(DUWK��)RU�LQVWDQFH��WKHUH�DUH�XQLTXH�
JURXSV�RI�SODQWV�DQG�DQLPDOV�RQ�QRUWKHUQ�DQG�VRXWKHUQ�FRQWLQHQWV�WKDW�FDQ�EH�WUDFHG�WR�
WKH�VSOLW�RI�3DQJDHD�LQWR�WZR�VXSHUFRQWLQHQWV��/DXUDVLD�LQ�WKH�QRUWK��*RQGZDQD�LQ�WKH�
VRXWK���

��
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0DUVXSLDO�PDPPDOV�RQ�

$XVWUDOLD�OLNHO\�HYROYHG�

IURP�D�FRPPRQ�

DQFHVWRU��%HFDXVH�

$XVWUDOLD
V�KDV�

UHPDLQHG�LVRODWHG�IRU�DQ�

H[WHQGHG�SHULRG�WLPH��

WKHVH�PDPPDOV�KDYH�

GLYHUVLILHG�LQWR�D�YDULHW\�

RI�QLFKHV��ZLWKRXW�EHLQJ�

RXWFRPSHWHG�E\�

SODFHQWDO�PDPPDOV���

,PDJH�FUHGLW����0DUVXSLDO�
FROODJH ���E\�$XVKXO]���&&�
%<�6$���� ���

7KH�HYROXWLRQ�RI�XQLTXH�VSHFLHV�RQ�LVODQGV�LV�DQRWKHU�H[DPSOH�RI�KRZ�HYROXWLRQ�DQG�

JHRJUDSK\�LQWHUVHFW��)RU�LQVWDQFH��PRVW�RI�WKH�PDPPDO�VSHFLHV�LQ�$XVWUDOLD�DUH�

PDUVXSLDOV��FDUU\�\RXQJ�LQ�D�SRXFK���ZKLOH�PRVW�PDPPDO�VSHFLHV�HOVHZKHUH�LQ�WKH�

ZRUOG�DUH�SODFHQWDO��QRXULVK�\RXQJ�WKURXJK�D�SODFHQWD���$XVWUDOLD¶V�PDUVXSLDO�VSHFLHV�

DUH�YHU\�GLYHUVH�DQG�ILOO�D�ZLGH�UDQJH�RI�HFRORJLFDO�UROHV��%HFDXVH�$XVWUDOLD�ZDV�LVRODWHG�

E\�ZDWHU�IRU�PLOOLRQV�RI�\HDUV��WKHVH�VSHFLHV�ZHUH�DEOH�WR�HYROYH�ZLWKRXW�FRPSHWLWLRQ�

IURP��RU�H[FKDQJH�ZLWK��PDPPDO�VSHFLHV�HOVHZKHUH�LQ�WKH�ZRUOG��

7KH�PDUVXSLDOV�RI�$XVWUDOLD��'DUZLQ
V�ILQFKHV�LQ�WKH�*DOiSDJRV��DQG�PDQ\�VSHFLHV�RQ�

WKH�+DZDLLDQ�,VODQGV�DUH�XQLTXH�WR�WKHLU�LVODQG�VHWWLQJV��EXW�KDYH�GLVWDQW�UHODWLRQVKLSV�WR�

DQFHVWUDO�VSHFLHV�RQ�PDLQODQGV��7KLV�FRPELQDWLRQ�RI�IHDWXUHV�UHIOHFWV�WKH�SURFHVVHV�E\�

ZKLFK�LVODQG�VSHFLHV�HYROYH��7KH\�RIWHQ�DULVH�IURP�PDLQODQG�DQFHVWRUV�±�IRU�H[DPSOH��

ZKHQ�D�ODQGPDVV�EUHDNV�RII�RU�D�IHZ�LQGLYLGXDOV�DUH�EORZQ�RII�FRXUVH�GXULQJ�D�VWRUP�±�

DQG�GLYHUJH��EHFRPH�LQFUHDVLQJO\�GLIIHUHQW��DV�WKH\�DGDSW�LQ�LVRODWLRQ�WR�WKH�LVODQG�

HQYLURQPHQW��

��

�

+ùďďÕè�Ċ¾±ùĊ·�

)RVVLOV ��DUH�WKH�SUHVHUYHG�UHPDLQV�RI�SUHYLRXVO\�OLYLQJ�RUJDQLVPV�RU�WKHLU�WUDFHV��GDWLQJ�

IURP�WKH�GLVWDQW�SDVW��7KH�IRVVLO�UHFRUG�LV�QRW��DODV��FRPSOHWH�RU�XQEURNHQ��PRVW�

RUJDQLVPV�QHYHU�IRVVLOL]H��DQG�HYHQ�WKH�RUJDQLVPV�WKDW�GR�IRVVLOL]H�DUH�UDUHO\�IRXQG�E\�

KXPDQV��1RQHWKHOHVV��WKH�IRVVLOV�WKDW�KXPDQV�KDYH�FROOHFWHG�RIIHU�XQLTXH�LQVLJKWV�LQWR�

HYROXWLRQ�RYHU�ORQJ�WLPHVFDOHV��

(DUWK
V�URFNV�IRUP�OD\HUV�RQ�WRS�RI�HDFK�

RWKHU�RYHU�YHU\�ORQJ�WLPH�SHULRGV��7KHVH�

OD\HUV��FDOOHG�VWUDWD��IRUP�D�FRQYHQLHQW�

WLPHOLQH�IRU�GDWLQJ�HPEHGGHG�IRVVLOV��6WUDWD�

WKDW�DUH�FORVHU�WR�WKH�VXUIDFH�UHSUHVHQW�

PRUH�UHFHQW�WLPH�SHULRGV��ZKHUHDV�GHHSHU�

VWUDWD�UHSUHVHQW�ROGHU�WLPH�SHULRGV��

,PDJH�FUHGLW����5RFN�VWUDWD��(�ULGJH�RI�*DULVK ����E\�
&KULV�(LOEHFN���&&�%<��6$���� ���

�

+RZ�FDQ�WKH�DJH�RI�IRVVLOV�EH�GHWHUPLQHG"�)LUVW��IRVVLOV�DUH�RIWHQ�FRQWDLQHG�LQ�URFNV�WKDW�

EXLOG�XS�LQ�OD\HUV�FDOOHG��VWUDWD ���7KH�VWUDWD�SURYLGH�D�VRUW�RI�WLPHOLQH��ZLWK�OD\HUV�QHDU�WKH�

WRS�EHLQJ�QHZHU�DQG�OD\HUV�QHDU�WKH�ERWWRP�EHLQJ�ROGHU��)RVVLOV�IRXQG�LQ�GLIIHUHQW�VWUDWD�

DW�WKH�VDPH�VLWH�FDQ�EH�RUGHUHG�E\�WKHLU�SRVLWLRQV��DQG��UHIHUHQFH��VWUDWD�ZLWK�XQLTXH�

IHDWXUHV�FDQ�EH�XVHG�WR�FRPSDUH�WKH�DJHV�RI�IRVVLOV�DFURVV�ORFDWLRQV��,Q�DGGLWLRQ��

VFLHQWLVWV�FDQ�URXJKO\�GDWH�IRVVLOV�XVLQJ��UDGLRPHWULF�GDWLQJ���D�SURFHVV�WKDW�PHDVXUHV�WKH�

UDGLRDFWLYH�GHFD\�RI�FHUWDLQ�HOHPHQWV��

)RVVLOV�GRFXPHQW�WKH�H[LVWHQFH�RI�QRZ�H[WLQFW�VSHFLHV��VKRZLQJ�WKDW�GLIIHUHQW�

RUJDQLVPV�KDYH�OLYHG�RQ�(DUWK�GXULQJ�GLIIHUHQW�SHULRGV�RI�WKH�SODQHW
V�KLVWRU\��7KH\�FDQ�

DOVR�KHOS�VFLHQWLVWV�UHFRQVWUXFW�WKH�HYROXWLRQDU\�KLVWRULHV�RI�SUHVHQW�GD\�VSHFLHV��)RU�

LQVWDQFH��VRPH�RI�WKH�EHVW�VWXGLHG�IRVVLOV�DUH�RI�WKH�KRUVH�OLQHDJH��8VLQJ�WKHVH�IRVVLOV��

��



�

VFLHQWLVWV�KDYH�EHHQ�DEOH�WR�

UHFRQVWUXFW�D�ODUJH��EUDQFKLQJ�

�IDPLO\�WUHH��IRU�KRUVHV�DQG�WKHLU�

QRZ�H[WLQFW�UHODWLYHV��&KDQJHV�

LQ�WKH�OLQHDJH�OHDGLQJ�WR�

PRGHUQ�GD\�KRUVHV��VXFK�DV�WKH�

UHGXFWLRQ�RI�WRHG�IHHW�WR�KRRYHV��

PD\�UHIOHFW�DGDSWDWLRQ�WR�

FKDQJHV�LQ�WKH�HQYLURQPHQW��

,PDJH�FUHGLW����(TXLQH�HYROXWLRQ ����E\�+��
=HOO���&&�%<�6$���� ���

�ÕĊ¾±Ę�ù°ď¾ĊĪ£ĘÕùð�ùË�ïÕ±Ċù¾ĪùèĞĘÕùð�

,Q�VRPH�FDVHV��WKH�HYLGHQFH�IRU�HYROXWLRQ�LV�WKDW�ZH�FDQ�VHH�LW�WDNLQJ�SODFH�DURXQG�XV��

,PSRUWDQW�PRGHUQ�GD\�H[DPSOHV�RI�HYROXWLRQ�LQFOXGH�WKH�HPHUJHQFH�RI�GUXJ�UHVLVWDQW�

EDFWHULD�DQG�SHVWLFLGH�UHVLVWDQW�LQVHFWV��

)RU�H[DPSOH��LQ�WKH�����V��WKHUH�ZDV�D�ZRUOGZLGH�HIIRUW�WR�HUDGLFDWH�PDODULD�E\�

HOLPLQDWLQJ�LWV�FDUULHUV��FHUWDLQ�W\SHV�RI�PRVTXLWRV���7KH�SHVWLFLGH�''7�ZDV�VSUD\HG�

EURDGO\�LQ�DUHDV�ZKHUH�WKH�PRVTXLWRHV�OLYHG��DQG�DW�ILUVW��WKH�''7�ZDV�KLJKO\�HIIHFWLYH�

DW�NLOOLQJ�WKH�PRVTXLWRV��+RZHYHU��RYHU�WLPH��WKH�''7�EHFDPH�OHVV�DQG�OHVV�HIIHFWLYH��

DQG�PRUH�DQG�PRUH�PRVTXLWRHV�VXUYLYHG��7KLV�ZDV�EHFDXVH�WKH�PRVTXLWR�SRSXODWLRQ�

HYROYHG�UHVLVWDQFH�WR�WKH�SHVWLFLGH��

�

�

���

�

7KH�HYROXWLRQ�RI�''7�UHVLVWDQFH�LQ�PRVTXLWR�SRSXODWLRQV�ZDV�REVHUYHG�GLUHFWO\�LQ�WKH�

����V�DV�D�UHVXOW�RI�D�FDPSDLJQ�WR�HUDGLFDWH�PDODULD��5HVLVWDQFH�WR�WKH�SHVWLFLGH�

HYROYHG�RYHU�D�IHZ�\HDUV�WKURXJK�QDWXUDO�VHOHFWLRQ��

�� :LWKLQ�PRVTXLWR�SRSXODWLRQV��D�IHZ�LQGLYLGXDOV�KDG�DOOHOHV�WKDW�PDGH�WKHP�

UHVLVWDQW�WR�WKH�SHVWLFLGH��''7��7KH�PDMRULW\�RI�LQGLYLGXDOV�KDG�DOOHOHV�WKDW�GLG�QRW�

FRQIHU�UHVLVWDQFH��

�� :KHQ�''7�ZDV�VSUD\HG��LQGLYLGXDOV�FDUU\LQJ�WKH�UHVLVWDQFH�DOOHOH�VXUYLYHG��ZKLOH�

WKRVH�FDUU\LQJ�WKH�QRQ�UHVLVWDQW�DOOHOH�GLHG��

�� 2YHU�VHYHUDO�JHQHUDWLRQV��PRUH�UHVLVWDQW�RIIVSULQJ�ZHUH�ERUQ�DQG�WKH�SRSXODWLRQ�

HYROYHG��7KH�SRSXODWLRQ�QRZ�FRQWDLQHG�PRUH�UHVLVWDQW�WKDQ�QRQ�UHVLVWDQW�

LQGLYLGXDOV��

�+RZ�ZRXOG�QDWXUDO�VHOHFWLRQ�KDYH�ZRUNHG�LQ�WKLV�FDVH"��>0RUH�RQ�QDWXUDO�VHOHFWLRQ��

1DWXUDO�VHOHFWLRQ�LV�D�PHFKDQLVP�RI�HYROXWLRQ��VRPHWKLQJ�WKDW�FDQ�FDXVH�HYROXWLRQ�WR�

WDNH�SODFH���,Q�QDWXUDO�VHOHFWLRQ��D�JHQHWLFDOO\�VSHFLILHG�WUDLW�WKDW�PDNH�RUJDQLVPV�PRUH�

ILW��RU�EHWWHU�DEOH�WR�VXUYLYH�DQG�UHSURGXFH�WKDQ�WKHLU�SHHUV��EHFRPHV�PRUH�FRPPRQ�LQ�

WKH�SRSXODWLRQ�RYHU�JHQHUDWLRQV��1DWXUDO�VHOHFWLRQ�LV�FRQWH[W�GHSHQGHQW��WKDW�LV��ZKLFK�

WUDLWV�DUH�IDYRUHG�E\�QDWXUDO�VHOHFWLRQ�GHSHQGV�RQ�WKH�RUJDQLVPV
�HQYLURQPHQW��

�

+RZ�GRHV�QDWXUDO�VHOHFWLRQ�ZRUN"�1DWXUDO�VHOHFWLRQ�FDQ�WDNH�SODFH�ZKHQ�VRPH�

RUJDQLVPV�LQ�D�SRSXODWLRQ�KDYH�KHULWDEOH�IHDWXUHV�WKDW�JLYH�D�VXUYLYDO�DQG�UHSURGXFWLRQ�

DGYDQWDJH��LQ�D�SDUWLFXODU�HQYLURQPHQW���ZKLOH�RWKHU�RUJDQLVPV�LQ�WKH�SRSXODWLRQ�GR�QRW��

%HFDXVH�RUJDQLVPV�ZLWK�WKH�EHQHILFLDO�IHDWXUHV�OHDYH�PRUH�RIIVSULQJ�WKDQ�WKHLU�SHHUV�

�DQG�EHFDXVH�WKH�IHDWXUHV�DUH�KHULWDEOH��PHDQLQJ�WKDW�WKH\�JHW�SDVVHG�RQ�WR�RIIVSULQJ���

WKH�EHQHILFLDO�IHDWXUHV�ZLOO�EHFRPH�LQFUHDVLQJO\�FRPPRQ�LQ�WKH�SRSXODWLRQ�RYHU�

JHQHUDWLRQV�@�

�� %HIRUH�''7�ZDV�DSSOLHG��D�WLQ\�IUDFWLRQ�RI�PRVTXLWRV�LQ�WKH�SRSXODWLRQ�ZRXOG�
KDYH�KDG�QDWXUDOO\�RFFXUULQJ�JHQH�YHUVLRQV���DOOHOHV���WKDW�PDGH�WKHP�UHVLVWDQW�WR�
''7��7KHVH�YHUVLRQV�ZRXOG�KDYH�DSSHDUHG�WKURXJK�UDQGRP��PXWDWLRQ���RU�
FKDQJHV�LQ�'1$�VHTXHQFH��:LWKRXW�''7�DURXQG��WKH�UHVLVWDQW�DOOHOHV�ZRXOG�QRW�
KDYH�KHOSHG�PRVTXLWRHV�VXUYLYH�RU�UHSURGXFH��DQG�PLJKW�HYHQ�KDYH�EHHQ�
KDUPIXO���VR�WKH\�ZRXOG�KDYH�UHPDLQHG�UDUH��

�� :KHQ�''7�VSUD\LQJ�EHJDQ��PRVW�RI�WKH�PRVTXLWRV�ZRXOG�KDYH�EHHQ�NLOOHG�E\�WKH�
SHVWLFLGH��:KLFK�PRVTXLWRV�ZRXOG�KDYH�VXUYLYHG"�)RU�WKH�PRVW�SDUW��RQO\�WKH�

���



�

UDUH�LQGLYLGXDOV�WKDW�KDSSHQHG�WR�KDYH�''7�UHVLVWDQFH�DOOHOHV��DQG�WKXV�VXUYLYHG�
EHLQJ�VSUD\HG�ZLWK�''7���7KHVH�VXUYLYLQJ�PRVTXLWRHV�ZRXOG�KDYH�EHHQ�DEOH�WR�
UHSURGXFH�DQG�OHDYH�RIIVSULQJ��

�� 2YHU�JHQHUDWLRQV��PRUH�DQG�PRUH�''7�UHVLVWDQW�PRVTXLWRHV�ZRXOG�KDYH�EHHQ�
ERUQ�LQWR�WKH�SRSXODWLRQ��7KDW
V�EHFDXVH�UHVLVWDQW�SDUHQWV�ZRXOG�KDYH�EHHQ�
FRQVLVWHQWO\�PRUH�OLNHO\�WR�VXUYLYH�DQG�UHSURGXFH�WKDQ�QRQ�UHVLVWDQW�SDUHQWV��DQG�
ZRXOG�KDYH�SDVVHG�WKHLU�''7�UHVLVWDQFH�DOOHOHV��DQG�WKXV��WKH�FDSDFLW\�WR�VXUYLYH�
''7��RQ�WR�WKHLU�RIIVSULQJ��(YHQWXDOO\��WKH�PRVTXLWR�SRSXODWLRQV�ZRXOG�KDYH�
ERXQFHG�EDFN�WR�KLJK�QXPEHUV��EXW�ZRXOG�KDYH�EHHQ�FRPSRVHG�ODUJHO\�RI�
''7�UHVLVWDQW�LQGLYLGXDOV��

,Q�SDUWV�RI�WKH�ZRUOG�ZKHUH�''7�KDV�EHHQ�XVHG�H[WHQVLYHO\�LQ�WKH�SDVW��PDQ\�RI�WKH�

PRVTXLWRHV�DUH�QRZ�UHVLVWDQW��''7�FDQ�QR�ORQJHU�EH�XVHG�WR�FRQWURO�WKH�PRVTXLWR�

SRSXODWLRQV��DQG�UHGXFH�PDODULD��LQ�WKHVH�UHJLRQV��

:K\�DUH�PRVTXLWR�SRSXODWLRQV�DEOH�WR�HYROYH�UDSLG�UHVLVWDQFH�WR�''7"�7ZR�LPSRUWDQW�

IDFWRUV�DUH�ODUJH�SRSXODWLRQ�VL]H��PDNLQJ�LW�PRUH�OLNHO\�WKDW�VRPH�LQGLYLGXDOV�LQ�WKH�

SRSXODWLRQ�ZLOO��E\�UDQGRP�FKDQFH��KDYH�PXWDWLRQV�WKDW�SURYLGH�UHVLVWDQFH��DQG�VKRUW�

OLIHF\FOH��%DFWHULD�DQG�YLUXVHV��ZKLFK�KDYH�HYHQ�ODUJHU�SRSXODWLRQ�VL]HV�DQG�VKRUWHU�

OLIHF\FOHV��FDQ�HYROYH�UHVLVWDQFH�WR�GUXJV�YHU\�UDSLGO\��DV�LQ��DQWLELRWLF�UHVLVWDQW�EDFWHULD�

DQG��GUXJ�UHVLVWDQW�+,9���

kĞïï£Ċı�

0XOWLSOH�W\SHV�RI�HYLGHQFH�VXSSRUW�WKH�WKHRU\�RI�HYROXWLRQ��

Ɣ +RPRORJRXV�VWUXFWXUHV�SURYLGH�HYLGHQFH�IRU�FRPPRQ�DQFHVWU\��ZKLOH�DQDORJRXV�

VWUXFWXUHV�VKRZ�WKDW�VLPLODU�VHOHFWLYH�SUHVVXUHV�FDQ�SURGXFH�VLPLODU�DGDSWDWLRQV�

�EHQHILFLDO�IHDWXUHV���

Ɣ 6LPLODULWLHV�DQG�GLIIHUHQFHV�DPRQJ�ELRORJLFDO�PROHFXOHV��H�J���LQ�WKH�'1$�

VHTXHQFH�RI�JHQHV��FDQ�EH�XVHG�WR�GHWHUPLQH�VSHFLHV
�UHODWHGQHVV��

Ɣ %LRJHRJUDSKLFDO�SDWWHUQV�SURYLGH�FOXHV�DERXW�KRZ�VSHFLHV�DUH�UHODWHG�WR�HDFK�

RWKHU��

���

�

Ɣ 7KH�IRVVLO�UHFRUG��WKRXJK�LQFRPSOHWH��SURYLGHV�LQIRUPDWLRQ�DERXW�ZKDW�VSHFLHV�

H[LVWHG�DW�SDUWLFXODU�WLPHV�RI�(DUWK¶V�KLVWRU\��

Ɣ 6RPH�SRSXODWLRQV��OLNH�WKRVH�RI�PLFUREHV�DQG�VRPH�LQVHFWV��HYROYH�RYHU�

UHODWLYHO\�VKRUW�WLPH�SHULRGV�DQG�FDQ�REVHUYHG�GLUHFWO\��

>$WWULEXWLRQ�DQG�UHIHUHQFHV@b

,U�tU�c�,��Œŗ�£ð·�£ðďī¾Ċ�ĘÑ¾�ĉĞ¾ďĘÕùðďŵ��,ùù·�èĞ±åŵƘ
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è¾±±Õúð�·¾�ÑĘĘćďŲžž¾ďŸåÑ£ð£±£·¾ïıŸùĊÌžƘ

cĞðĘùď�ï¤ď�ÕïćùĊĘ£ðĘ¾ďŲ�

Ɣ /DV�SUXHEDV�GH�OD�HYROXFLyQ�SURYLHQHQ�GH�PXFKDV�iUHDV�GLIHUHQWHV�GH�OD�

ELRORJtD��

Ɣ $QDWRPtD ���/DV�HVSHFLHV�FRPSDUWHQ�FDUDFWHUtVWLFDV�ItVLFDV�SRUTXH�GLFKDV�

FDUDFWHUtVWLFDV�HVWDEDQ�SUHVHQWHV�HQ�XQ�DQFHVWUR�FRP~Q���HVWUXFWXUDV�

KRPyORJDV ����

Ɣ %LRORJtD�PROHFXODU���(O�$'1�\�HO�FyGLJR�JHQpWLFR�UHIOHMDQ�OD�DVFHQGHQFLD�

FRPSDUWLGD�GH�OD�YLGD��/D�FRPSDUDFLyQ�GH�ODV�VHFXHQFLDV�GH�$'1�SXHGH�

PRVWUDU�TXp�WDQ�HPSDUHQWDGDV�HVWiQ�ODV�HVSHFLHV��

Ɣ %LRJHRJUDItD ���/D�GLVWULEXFLyQ�JOREDO�GH�ORV�RUJDQLVPRV�\�ODV�

FDUDFWHUtVWLFDV�~QLFDV�GH�ODV�HVSHFLHV�LVOHxDV�UHIOHMDQ�OD�HYROXFLyQ�\�HO�

FDPELR�JHROyJLFR��

Ɣ )yVLOHV ���/RV�IyVLOHV�GRFXPHQWDQ�OD�H[LVWHQFLD�GH�HVSHFLHV�SDVDGDV��

H[WLQWDV�DFWXDOPHQWH��SHUR�HPSDUHQWDGDV�FRQ�ODV�HVSHFLHV�TXH�YHPRV�

KR\�HQ�GtD��

Ɣ 2EVHUYDFLyQ�GLUHFWD ���3RGHPRV�REVHUYDU�OD�HYROXFLyQ�GLUHFWDPHQWH�D�

SHTXHxD�HVFDOD�HQ�ORV�RUJDQLVPRV�FRQ�FLFORV�GH�YLGD�FRUWRV��FRPR�ORV�

LQVHFWRV�UHVLVWHQWHV�D�SHVWLFLGDV���

5ðĘĊù·Ğ±±ÕúðŲ�

/D��HYROXFLyQ��HV�XQ�SULQFLSLR�XQLILFDGRU�IXQGDPHQWDO�HQ�OD�ELRORJtD��&RPR�7KHRGRVLXV�

'RE]KDQVN\�GLMR�DOJXQD�YH]���QDGD�HQ�OD�ELRORJtD�WLHQH�VHQWLGR�VL�QR�HV�D�OD�OX]�GH�OD�

HYROXFLyQ��

3HUR��¢FXiOHV�VRQ�H[DFWDPHQWH�ODV�FDUDFWHUtVWLFDV�GH�OD�ELRORJtD�TXH�WLHQHQ�PiV�

VHQWLGR�D�OD�OX]�GH�OD�HYROXFLyQ"�'LFKR�GH�RWUR�PRGR��¢FXiOHV�VRQ�ORV�LQGLFLRV�R�UDVWURV�

TXH�PXHVWUDQ�TXH�OD�HYROXFLyQ�KD�WHQLGR�OXJDU�HQ�HO�SDVDGR�\�TXH�VLJXH�RFXUULHQGR�KR\�

HQ�GtD"�

Ƙ

���

�

E£�¾ĪùèĞ±Õúð�ù±ĞĊĊ¾�£�ć¾ĉĞ¾ø£�ı�ÌĊ£ð�¾ď±£è£�

$QWHV�GH�SDVDU�D�ODV�SUXHEDV��DVHJXUpPRQRV�GH�HVWDU�GH�DFXHUGR�HQ�FXDQWR�D�OR�TXH�

HV�OD�HYROXFLyQ��(Q�WpUPLQRV�JHQHUDOHV��OD��HYROXFLyQ��HV�XQ�FDPELR�HQ�OD�FRPSRVLFLyQ�

JHQpWLFD��\�D�PHQXGR�HQ�ODV�FDUDFWHUtVWLFDV�KHUHGDEOHV��GH�XQD�SREODFLyQ�D�OR�ODUJR�GHO�

WLHPSR��$�YHFHV�ORV�ELyORJRV�GHILQHQ�GRV�WLSRV�GH�HYROXFLyQ�FRQ�EDVH�HQ�OD�HVFDOD��

Ɣ /D��PDFURHYROXFLyQ��VH�UHILHUH�D�ORV�FDPELRV�D�JUDQ�HVFDOD�TXH�RFXUUHQ�D�OR�

ODUJR�GH�H[WHQVRV�SHULRGRV�GH�WLHPSR��FRPR�OD�IRUPDFLyQ�GH�QXHYDV�HVSHFLHV�\�

JUXSRV��

Ɣ /D��PLFURHYROXFLyQ��VH�UHILHUH�D�ORV�FDPELRV�D�SHTXHxD�HVFDOD�TXH�DIHFWDQ�

~QLFDPHQWH�D�XQR�R�XQRV�FXDQWRV�JHQHV�\�TXH�RFXUUHQ�HQ�ODV�SREODFLRQHV�HQ�

HVFDODV�GH�WLHPSR�PiV�FRUWDV��

/D�PLFURHYOXFLyQ�\�OD�PDFURHYROXFLyQ�QR�VRQ�GRV�SURFHVRV�GLIHUHQWHV��(Q�UHDOLGDG��VRQ�

HO�PLVPR�SURFHVR��HYROXFLyQ��TXH�RFXUUH�HQ�GRV�HVFDODV�GH�WLHPSR�GLVWLQWDV��/RV�

SURFHVRV�PLFURHYROXWLYRV�TXH�VXFHGHQ�D�OR�ODUJR�GH�PLOHV�R�PLOORQHV�GH�DxRV�VH�

SXHGHQ�VXPDU�D�ORV�FDPELRV�D�JUDQ�HVFDOD�TXH�GHILQHQ�D�ODV�HVSHFLHV�R�JUXSRV��

�

E£ď�ćĊĞ¾°£ď�·¾�è£�¾ĪùèĞ±Õúð�

(Q�HVWH�DUWtFXOR�H[DPLQDUHPRV�ODV�SUXHEDV�GH�OD�HYROXFLyQ�D�SHTXHxD�\�JUDQ�HVFDOD��

3ULPHUR�YHUHPRV�YDULRV�WLSRV�GH�HYLGHQFLDV��TXH�LQFOX\HQ�FDUDFWHUtVWLFDV�ItVLFDV�\�

PROHFXODUHV��LQIRUPDFLyQ�JHRJUiILFD�\�IyVLOHV��TXH�QRV�SHUPLWHQ�FRPSUREDU�\�

UHFRQVWUXLU�ORV�HYHQWRV�PDFURHYROXWLYRV��

$O�ILQDO�GHO�DUWtFXOR��DQDOL]DUHPRV�OD�PDQHUD�HQ�OD�TXH�SXHGH�REVHUYDUVH�GLUHFWDPHQWH�

HO�SURFHVR�GH�PLFURHYROXFLyQ��FRPR�HQ�HO�VXUJLPLHQWR�GH�OD�UHVLVWHQFLD�D�SHVWLFLGDV�HQ�

LQVHFWRV�Ƙ

�ð£Ęùï×£�ı�¾ï°ĊÕùèùÌ×£�

'DUZLQ�FRQFHEtD�OD��HYROXFLyQ��FRPR�XQD��GHVFHQGHQFLD�FRQ�PRGLILFDFLRQHV���XQ�

SURFHVR�SRU�HO�TXH�ODV�HVSHFLHV�FDPELDQ�\�GDQ�OXJDU�D�QXHYDV�HVSHFLHV�HQ�HO�

WUDQVFXUVR�GH�PXFKDV�JHQHUDFLRQHV��3URSXVR�TXH�OD�KLVWRULD�HYROXWLYD�GH�ODV�IRUPDV�GH�

���
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YLGD�HV�FRPR�XQ�iUERO�UDPLILFDGR�FRQ�PXFKRV�QLYHOHV��HQ�HO�TXH�WRGDV�ODV�HVSHFLHV�

SXHGHQ�UHPRQWDUVH�D�XQ�DQWLJXR�DQWHSDVDGR�FRP~Q��

�

'LDJUDPD�UDPLILFDGR�TXH�DSDUHFLy�HQ��(O�RULJHQ�GH�ODV�HVSHFLHV��GH�&KDUOHV�'DUZLQ��GRQGH�VH�LOXVWUD�OD�

LGHD�GH�TXH�ODV�QXHYDV�HVSHFLHV�GHVFLHQGHQ�GH�HVSHFLHV�SUHH[LVWHQWHV�HQ�XQ�SURFHVR�GH�UDPLILFDFLyQ�

TXH�RFXUUH�D�OR�ODUJR�GH�SHULRGRV�SURORQJDGRV�GH�WLHPSR��

&UpGLWR�GH�LPDJHQ����(O�iUERO�GH�OD�YLGD�GH�'DUZLQ������ ����SRU�&KDUOHV�'DUZLQ��GRPLQLR�S~EOLFR���
�
�

(Q�HVWH�PRGHOR�GH�iUERO��ORV�JUXSRV�GH�HVSHFLHV�PiV�HVWUHFKDPHQWH�UHODFLRQDGRV�

WLHQHQ�DQFHVWURV�FRPXQHV�PiV�UHFLHQWHV�\�FDGD�JUXSR�WHQGHUi�D�FRPSDUWLU�

FDUDFWHUtVWLFDV�TXH�HVWDEDQ�SUHVHQWHV�HQ�VX�~OWLPR�DQFHVWUR�FRP~Q��3RGHPRV�XVDU�

HVWD�LGHD�SDUD��UDVWUHDU��\�UHFRQVWUXLU�ODV�UHODFLRQHV�GH�SDUHQWHVFR�HQWUH�ORV�

RUJDQLVPRV�FRQ�EDVH�HQ�VXV�FDUDFWHUtVWLFDV�FRPSDUWLGDV��

�£Ċ£±Ę¾Ċ×ďĘÕ±£ď�ÑùïúèùÌ£ď�

6L�GRV�R�PiV�HVSHFLHV�FRPSDUWHQ�XQD�FDUDFWHUtVWLFD�ItVLFD�~QLFD��FRPR�XQD�HVWUXFWXUD�

yVHD�FRPSOHMD�R�XQ�SDWUyQ�FRUSRUDO��HV�SRVLEOH�TXH�KD\DQ�KHUHGDGR�GLFKD�

FDUDFWHUtVWLFD�GH�XQ�DQFHVWUR�FRP~Q��/DV�FDUDFWHUtVWLFDV�ItVLFDV�FRPSDUWLGDV�JUDFLDV�D�

OD�KLVWRULD�HYROXWLYD��D�XQ�DQFHVWUR�FRP~Q��VH�GHQRPLQDQ��KRPyORJDV ���

���

�

3DUD�GDU�XQ�HMHPSOR�FOiVLFR��ODV�H[WUHPLGDGHV�DQWHULRUHV�GH�ODV�EDOOHQDV��ORV�KXPDQRV��

ODV�DYHV�\�ORV�SHUURV�SDUHFHQ�PX\�GLIHUHQWHV�HQWUH�Vt�YLVWDV�GHVGH�HO�H[WHULRU��(VWR�VH�

GHEH�D�TXH�HVWiQ�DGDSWDGDV�SDUD�IXQFLRQDU�HQ�GLVWLQWRV�DPELHQWHV��6LQ�HPEDUJR��VL�

H[DPLQDPRV�OD�HVWUXFWXUD�yVHD�GH�ODV�H[WUHPLGDGHV�DQWHULRUHV��YHUHPRV�TXH�HO�SDWUyQ�

GH�ORV�KXHVRV�HV�PX\�SDUHFLGR�HQWUH�ODV�GLIHUHQWHV�HVSHFLHV��(V�SRFR�SUREDEOH�TXH�

HVWDV�HVWUXFWXUDV�WDQ�VHPHMDQWHV�HQWUH�Vt�KD\DQ�HYROXFLRQDGR�GH�PDQHUD�

LQGHSHQGLHQWH�HQ�FDGD�HVSHFLH��\�HV�PiV�SUREDEOH�TXH�HO�GLVHxR�EiVLFR�GH�ORV�KXHVRV�

\D�HVWXYLHUD�SUHVHQWH�HQ�HO�DQFHVWUR�FRP~Q�GH�ODV�EDOOHQDV��ORV�KXPDQRV��ORV�SHUURV�\�

ODV�DYHV��

(O�DUUHJOR�VLPLODU�GH�ORV�KXHVRV�HQ�ODV�

H[WUHPLGDGHV�DQWHULRUHV�GH�KXPDQRV��

DYHV��SHUURV�\�EDOOHQDV�HV�XQD�

KRPRORJtD�HVWUXFWXUDO��/DV�KRPRORJtDV�

HVWUXFWXUDOHV�LQGLFDQ�OD�H[LVWHQFLD�GH�

XQ�DQFHVWUR�FRP~Q�FRPSDUWLGR��

&UpGLWR�GH�LPDJHQ����(QWHQGHU�OD�HYROXFLyQ��)LJXUD�� ����GH�2SHQ6WD[�&ROOHJH��%LRORJtD���&&�%<���� ���

�

$OJXQDV�HVWUXFWXUDV�KRPyORJDV�VROR�VH�DSUHFLDQ�HQ�HPEULRQHV��3RU�HMHPSOR��WRGRV�ORV�
HPEULRQHV�GH�YHUWHEUDGRV��LQFOX\HQGR�D�ORV�KXPDQRV��SUHVHQWDQ�KHQGLGXUDV�
EUDQTXLDOHV�\�FROD�GXUDQWH�HO�GHVDUUROOR�WHPSUDQR��/RV�SDWURQHV�GH�GHVDUUROOR�GH�HVWDV�
HVSHFLHV�VH�YDQ�GLIHUHQFLDQGR�PiV�DGHODQWH��UD]yQ�SRU�OD�FXDO�WX�FROD�HPEULRQDULD�HV�
DKRUD�WX�FyFFL[�\�WXV�KHQGLGXUDV�EUDQTXLDOHV�VH�KDQ�FRQYHUWLGR�HQ�WX�PDQGtEXOD�\�WX�
RtGR�LQWHUQR���/DV�HVWUXFWXUDV�HPEULRQDULDV�KRPyORJDV�UHIOHMDQ�TXH�ORV�SDWURQHV�GH�
GHVDUUROOR�GH�ORV�YHUWHEUDGRV�VRQ�YDULDFLRQHV�GH�XQ�SDWUyQ�VLPLODU�TXH�\D�H[LVWtD�HQ�VX�
~OWLPR�DQFHVWUR�FRP~Q��

�

���



�

�

/DV�SHTXHxDV�HVWUXFWXUDV�SDUHFLGDV�D�

SDWDV�GH�DOJXQDV�HVSHFLHV�GH�VHUSLHQWHV��

FRPR�OD��%RD�FRQVWULFWRU���VRQ�HVWUXFWXUDV�

YHVWLJLDOHV��(VWDV�FDUDFWHUtVWLFDV�

UHPLQLVFHQWHV�DFWXDOPHQWH�QR�WLHQHQ�

QLQJXQD�IXQFLyQ��SHUR�Vt�OR�WXYLHURQ�HQ�HO�

DQFHVWUR�WHWUiSRGR�GH�ODV�VHUSLHQWHV��HO�

FXDO�FDPLQDED�HQ�FXDWUR�SDWDV���

,PDJHQ�PRGLILFDGD�GH���/RV�HVSRORQHV�HQ�OD�
VHUSLHQWH�%RD�FRQVWULFWRU�VRQ�H[WUHPLGDGHV�

SRVWHULRUHV�UXGLPHQWDULDV����SRU�6WHIDQ�������&&�%<�6$���� ���/D�LPDJHQ�PRGLILFDGD�HVWi�UHJLVWUDGD�EDMR�
XQD�OLFHQFLD��&&�%<�6$���� ���

$�YHFHV��ORV�RUJDQLVPRV�SUHVHQWDQ�HVWUXFWXUDV�TXH�QR�SDUHFHQ�WHQHU�QLQJXQD�IXQFLyQ�
SHUR�TXH�VRQ�KRPyORJDV�D�HVWUXFWXUDV�~WLOHV�HQ�RWURV�RUJDQLVPRV��(VWDV�HVWUXFWXUDV�VLQ�
IXQFLyQ�DSDUHQWH�R�UHGXFLGDV��TXH�SDUHFLHUDQ�VHU��UHVWRV��HYROXWLYRV��VH�OODPDQ�
HVWUXFWXUDV�YHVWLJLDOHV���$OJXQRV�HMHPSORV�GH�HVWUXFWXUDV�YHVWLJLDOHV�VRQ�HO�FyFFL[�HQ�
KXPDQRV��YHVWLJLR�GH�XQD�FROD���ORV�KXHVRV�GH�ODV�H[WUHPLGDGHV�SRVWHULRUHV�HQ�
EDOOHQDV�\�ODV�SDWDV�QR�GHVDUUROODGDV�TXH�WLHQHQ�DOJXQDV�HVSHFLHV�GH�VHUSLHQWHV��FRPR�
OD�GH�OD�GHUHFKD���

�£Ċ£±Ę¾Ċ×ďĘÕ±£ď�£ð¤èùÌ£ď�

3DUD�KDFHU�ODV�FRVDV�XQ�SRFR�PiV�LQWHUHVDQWHV�\�FRPSOLFDGDV��QR�WRGDV�ODV�

FDUDFWHUtVWLFDV�ItVLFDV�TXH�VH�SDUHFHQ�LQGLFDQ�OD�H[LVWHQFLD�GH�XQ�DQFHVWUR�FRP~Q��

$OJXQDV�VLPLOLWXGHV�ItVLFDV�VRQ��DQiORJDV���HYROXFLRQDURQ�GH�PDQHUD�LQGHSHQGLHQWH�HQ�

GLVWLQWRV�RUJDQLVPRV�SRUTXH�HO�DPELHQWH�HQ�HO�TXH�KDELWDEDQ�HUD�VLPLODU�R�ODV�SUHVLRQHV�

HYROXWLYDV�D�ODV�TXH�VH�YLHURQ�VRPHWLGRV�HUDQ�VHPHMDQWHV��(VWH�SURFHVR�VH�FRQRFH�

FRPR��HYROXFLyQ�FRQYHUJHQWH ���� �&RQYHUJHU��VLJQLILFD�MXQWDUVH��FRPR�GRV�OtQHDV�TXH�VH�

XQHQ�HQ�XQ�SXQWR���

���

�

3RU�HMHPSOR��GRV�HVSHFLHV�OHMDQDPHQWH�UHODFLRQDGDV�TXH�YLYHQ�HQ�HO�ÈUWLFR��OD�SHUGL]�
QLYDO��XQ�DYH��\�HO�]RUUR�iUWLFR��FDPELDQ�GH�FRORU�GH�SDUGR�D�EODQFR�VHJ~Q�ODV�
HVWDFLRQHV��(VWD�FDUDFWHUtVWLFD�FRPSDUWLGD�QR�LPSOLFD�TXH�WHQJDQ�XQ�DQFHVWUR�HQ�
FRP~Q��GLFKR�GH�RWUR�PRGR��HV�SRFR�SUREDEOH�TXH�HO�~OWLPR�DQFHVWUR�FRP~Q�GHO�]RUUR�\�
OD�SHUGL]�FDPELDUD�GH�FRORU�FRQ�ODV�HVWDFLRQHV��(Q�FDPELR��HVWD�FDUDFWHUtVWLFD�IXH�
IDYRUHFLGD�GH�PDQHUD�VHSDUDGD�HQ�DPEDV�HVSHFLHV�GHELGR�D�SUHVLRQHV�VHOHFWLYDV�
VLPLODUHV��(VWR�HV��OD�KDELOLGDG�JHQpWLFDPHQWH�GHWHUPLQDGD�GH�FDPELDU�GH�FRORU�HQ�
LQYLHUQR�OH�D\XGy�D�ORV�]RUURV�\�D�ODV�SHUGLFHV�D�VREUHYLYLU�\�UHSURGXFLUVH�HQ�XQ�OXJDU�
FRQ�LQYLHUQRV�QHYDGRV�\�GHSUHGDGRUHV�GH�YLVLyQ�DJXGD��

�

=RUUR�iUWLFR�\�SHUGL]�QLYDO��$PERV�VRQ�GH�FRORU�EODQFR�\�VH�PXHVWUDQ�HQ�SDLVDMHV�

LQYHUQDOHV�QHYDGRV��

&UpGLWR�GH�LPDJHQ����(QWHQGHU�OD�HYROXFLyQ��)LJXUD�� ����GH�2SHQ6WD[�&ROOHJH��%LRORJtD���&&�%<���� ���
>¢&yPR�SRGHPRV�VDEHU�VL�ODV�FDUDFWHUtVWLFDV�VRQ�KRPyORJDV�R�DQiORJDV"@�

&yPR�VH�GHWHUPLQDQ�ODV�UHODFLRQHV�D�SDUWLU�GH�FDUDFWHUtVWLFDV�VHPHMDQWHV�

(Q�JHQHUDO��ORV�ELyORJRV�QR�VDFDQ�FRQFOXVLRQHV�VREUH�FyPR�HVWiQ�UHODFLRQDGDV�ODV�

HVSHFLHV�FRQ�EDVH�HQ�XQD�VROD�FDUDFWHUtVWLFD�TXH�FUHDQ�TXH�HV�KRPyORJD��VLQR�TXH�

HVWXGLDQ�XQD�JUDQ�FDQWLGDG�GH�HOODV��WDQWR�UDVJRV�ItVLFRV�FRPR�VHFXHQFLDV�GH�$'1��\�

REWLHQHQ�FRQFOXVLRQHV�DFHUFD�GHO�SDUHQWHVFR�EDVDGDV�HQ�GLFKDV�FDUDFWHUtVWLFDV�HQ�

FRQMXQWR��9HUHPRV�HVWD�LGHD�FRQ�PiV�GHWDOOH�FXDQGR�HVWXGLHPRV�ORV�iUEROHV�

ILORJHQpWLFRV��

Ƙ

���



�
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$O�LJXDO�TXH�ODV�KRPRORJtDV�HVWUXFWXUDOHV��ODV�VHPHMDQ]DV�HQWUH�ODV�PROpFXODV�

ELROyJLFDV�SXHGHQ�UHIOHMDU�OD�H[LVWHQFLD�GH�XQ�DQFHVWUR�HYROXWLYR�FRPSDUWLGR��(Q�HO�QLYHO�

PiV�EiVLFR��WRGRV�ORV�VHUHV�YLYRV�FRPSDUWHQ��

Ɣ (O�PLVPR�PDWHULDO�JHQpWLFR��$'1��

Ɣ (O�PLVPR�FyGLJR�JHQpWLFR�R�DOJXQR�PX\�SDUHFLGR�

Ɣ (O�PLVPR�SURFHVR�EiVLFR�GH�H[SUHVLyQ�GH�JHQHV��WUDQVFULSFLyQ�\�WUDGXFFLyQ��

Ɣ /RV�PLVPRV�PDWHULDOHV�GH�FRQVWUXFFLyQ��FRPR�ORV�DPLQRiFLGRV�

(VWDV�FDUDFWHUtVWLFDV�FRPSDUWLGDV�VXJLHUHQ�TXH�WRGRV�ORV�VHUHV�YLYRV�GHVFLHQGHQ�GH�XQ�

DQFHVWUR�FRP~Q�\�TXH�GLFKR�DQFHVWUR�WHQtD�$'1�FRPR�PDWHULDO�JHQpWLFR��XVDED�HO�

FyGLJR�JHQpWLFR�\�H[SUHVDED�VXV�JHQHV�PHGLDQWH�WUDQVFULSFLyQ�\�WUDGXFFLyQ��7RGRV�ORV�

RUJDQLVPRV�DFWXDOHV�FRPSDUWHQ�HVWDV�FDUDFWHUtVWLFDV�SRUTXH�IXHURQ��KHUHGDGDV��GH�

GLFKR�DQFHVWUR��\�SRUTXH�FXDOTXLHU�FDPELR�JUDQGH�HQ�HVWD�PDTXLQDULD�EiVLFD�KDEUtD�

DIHFWDGR�OD�IXQFLRQDOLGDG�GH�ODV�FpOXODV���

$XQTXH�ODV�FDUDFWHUtVWLFDV�FRPR�WHQHU�$'1�\�OOHYDU�D�FDER�OD�WUDQVFULSFLyQ�\�OD�

WUDGXFFLyQ�GH�JHQHV�VRQ�PX\�EXHQDV�SDUD�HVWDEOHFHU�HO�RULJHQ�FRP~Q�GH�OD�YLGD��QR�

VRQ�WDQ�~WLOHV�SDUD�VDEHU��FXiQ ��UHODFLRQDGRV�HVWiQ�HQWUH�Vt�GRV�RUJDQLVPRV�HQ�

SDUWLFXODU��6L�TXHUHPRV�GHWHUPLQDU�TXp�RUJDQLVPRV�HQ�XQ�JUXSR�VRQ�ORV�PiV�

HPSDUHQWDGRV��QHFHVLWDPRV�XVDU�GLIHUHQWHV�WLSRV�GH�FDUDFWHUtVWLFDV�PROHFXODUHV��FRPR�

ODV�VHFXHQFLDV�GH�QXFOHyWLGRV�GH�ORV�JHQHV��

,¾ð¾ď�ÑùïúèùÌùď�

$�PHQXGR�ORV�ELyORJRV�FRPSDUDQ�ODV�VHFXHQFLDV�GH�JHQHV�UHODFLRQDGRV�GH�GLIHUHQWHV�

HVSHFLHV��GHQRPLQDGRV�JHQHV��KRPyORJRV ��X� �RUWyORJRV ���SDUD�DQDOL]DU�FyPR�HVWDV�

HVSHFLHV�VH�UHODFLRQDQ�HYROXWLYDPHQWH�HQWUH�Vt��

/D�LGHD�IXQGDPHQWDO�GHWUiV�GH�HVWH�PpWRGR�HV�TXH�GRV�HVSHFLHV�WLHQHQ�HO��PLVPR��JHQ�

GHELGR�D�TXH�OR�KHUHGDURQ�GH�XQ�DQFHVWUR�FRP~Q��3RU�HMHPSOR��ORV�KXPDQRV��ODV�YDFDV��

���

�

ORV�SROORV�\�ORV�FKLPSDQFpV�WLHQHQ�XQ�JHQ�TXH�FRGLILFD�SDUD�OD�KRUPRQD�LQVXOLQD��SRUTXH�

HVWH�JHQ�\D�HVWDED�SUHVHQWH�HQ�VX�~OWLPR�DQFHVWUR�FRP~Q��

'H�PDQHUD�JHQHUDO��PLHQWUDV�PiV�GLIHUHQFLDV�KD\D�HQ�HO�$'1�GH�GRV�JHQHV�KRPyORJRV�
�R�GLIHUHQFLDV�HQ�ORV�DPLQRiFLGRV�GH�ODV�SURWHtQDV�SDUD�ODV�TXH�FRGLILFDQ��GH�GRV�
HVSHFLHV��PiV�GLVWDQWH�VHUi�OD�UHODFLyQ�HQWUH�HOODV��3RU�HMHPSOR��OD�LQVXOLQD�KXPDQD�\�OD�
GHO�FKLPSDQFp�VRQ�PiV�VHPHMDQWHV������LGpQWLFDV��TXH�OD�LQVXOLQD�KXPDQD�\�OD�GHO�
SROOR������LGpQWLFDV���OR�TXH�PXHVWUD�TXH�ORV�KXPDQRV�\�ORV�FKLPSDQFpV�HVWiQ�
HPSDUHQWDGRV�PiV�FHUFDQDPHQWH�TXH�ORV�KXPDQRV�\�ORV�SROORV��

�ÕùÌ¾ùÌĊ£Ë×£�

/D�GLVWULEXFLyQ�JHRJUiILFD�GH�ORV�RUJDQLVPRV�VREUH�OD�WLHUUD�VLJXH�SDWURQHV�TXH�VH�
H[SOLFDQ�PHMRU�SRU�PHGLR�GH�OD�HYROXFLyQ��HQ�FRPELQDFLyQ�FRQ�HO�PRYLPLHQWR�GH�ODV�
SODFDV�WHFWyQLFDV��D�OR�ODUJR�GHO�WLHPSR�JHROyJLFR��3RU�HMHPSOR��ORV�JUDQGHV�JUXSRV�TXH�
\D�KDEtDQ�HYROXFLRQDGR�DQWHV�GH�OD�UXSWXUD�GHO�VXSHUFRQWLQHQWH��3DQJHD���KDFH�XQRV�
����PLOORQHV�GH�DxRV��WLHQGHQ�D�WHQHU�XQD�GLVWULEXFLyQ�PXQGLDO��(Q�FDPELR��ORV�JUXSRV�
TXH�HYROXFLRQDURQ�GHVSXpV�GH�OD�UXSWXUD�VXHOHQ�DSDUHFHU�VROR�HQ�UHJLRQHV�PiV�
SHTXHxDV�GH�OD�WLHUUD��&RPR�HMHPSOR�WHQHPRV�D�JUXSRV�GH�SODQWDV�\�DQLPDOHV�HQ�ORV�
FRQWLQHQWHV�GHO�QRUWH�\�GHO�VXU��TXH�SXHGHQ�VHU�UDVWUHDGRV�KDVWD�OD�GLYLVLyQ�GH�3DQJHD�
HQ�GRV�VXSHUFRQWLQHQWHV��/DXUDVLD�HQ�HO�QRUWH�\�*RQGZDQD�HQ�HO�VXU���

/RV�PDPtIHURV�PDUVXSLDOHV�HQ�
$XVWUDOLD�SUREDEOHPHQWH�
HYROXFLRQDURQ�GH�XQ�DQFHVWUR�FRP~Q��
'HELGR�D�TXH�$XVWUDOLD�VH�PDQWXYR�
DLVODGD�SRU�XQ�ODUJR�SHULRGR�GH�
WLHPSR��HVWRV�PDPtIHURV�VH�
GLYHUVLILFDURQ�SDUD�RFXSDU�YDULRV�
QLFKRV��VLQ�VHU�GHVSOD]DGRV�SRU�ORV�
PDPtIHURV�SODFHQWDULRV���
&UpGLWR�GH�LPDJHQ����&ROODJH�GH�PDUVXSLDOHV���
GH�$XVKXO]���&&�%<�6$�����
�

/D�HYROXFLyQ�GH�HVSHFLHV�~QLFDV�HQ�

ODV�LVODV�HV�RWUR�HMHPSOR�GH�OD�LQWHUVHFFLyQ�HQWUH�HYROXFLyQ�\�JHRJUDItD��3RU�HMHPSOR��OD�

���



�

PD\RUtD�GH�ODV�HVSHFLHV�GH�PDPtIHURV�HQ�$XVWUDOLD�VRQ�PDUVXSLDOHV��OOHYDQ�D�VXV�FUtDV�

HQ�XQD�EROVD���PLHQWUDV�TXH�OD�PD\RUtD�GH�ODV�HVSHFLHV�GH�PDPtIHURV�HQ�FXDOTXLHU�RWUD�

SDUWH�GHO�PXQGR�VRQ�SODFHQWDULRV��QXWUHQ�D�VXV�FUtDV�PHGLDQWH�XQD�SODFHQWD���/DV�

HVSHFLHV�PDUVXSLDOHV�DXVWUDOLDQDV�VRQ�PX\�GLYHUVDV�\�OOHQDQ�XQD�JUDQ�YDULHGDG�GH�

IXQFLRQHV�HFROyJLFDV��(VWDV�HVSHFLHV�SXGLHURQ�HYROXFLRQDU�VLQ�FRPSHWHQFLD��QL�

LQWHUFDPELR��FRQ�HO�UHVWR�GH�ODV�HVSHFLHV�GH�PDPtIHURV�HQ�HO�PXQGR�JUDFLDV�D�TXH�

$XVWUDOLD�HVWXYR�DLVODGD�SRU�HO�PDU�GXUDQWH�PLOORQHV�GH�DxRV��

/RV�PDUVXSLDOHV�DXVWUDOLDQRV��ORV�SLQ]RQHV�GH�'DUZLQ�HQ�ODV�*DOiSDJRV�\�PXFKDV�

HVSHFLHV�GH�ODV�LVODV�KDZDLDQDV�VROR�VH�HQFXHQWUDQ�HQ�VXV�KiELWDWV�LVOHxRV��SHUR�HVWiQ�

OHMDQDPHQWH�UHODFLRQDGRV�FRQ�HVSHFLHV�DQFHVWUDOHV�HQ�ORV�FRQWLQHQWHV��(VWD�

FRPELQDFLyQ�GH�FDUDFWHUtVWLFDV�UHIOHMD�ORV�SURFHVRV�SRU�ORV�TXH�HYROXFLRQDQ�ODV�

HVSHFLHV�LVOHxDV��&RQ�IUHFXHQFLD�HYROXFLRQDQ�D�SDUWLU�GH�DQFHVWURV�FRQWLQHQWDOHV��FRPR�

FXDQGR�XQD�PDVD�GH�WLHUUD�VH�GHVSUHQGH�GHO�FRQWLQHQWH�R�XQD�WRUPHQWD�GHVYtD�D�

DOJXQRV�LQGLYLGXRV�KDFLD�ODV�LVODV��\�GLYHUJHQ��VH�YXHOYHQ�JUDGXDOPHQWH�GLIHUHQWHV��DO�

WLHPSR�TXH�VH�DGDSWDQ�HQ�DLVODPLHQWR�DO�DPELHQWH�LVOHxR��

�è�Ċ¾ÌÕďĘĊù�ËúďÕè�

/RV��IyVLOHV ��VRQ�ORV�UHVWRV�FRQVHUYDGRV�GH�RUJDQLVPRV��R�VXV�UDVWURV��TXH�HVWXYLHURQ�

YLYRV�HQ�XQ�SDVDGR�GLVWDQWH��3RU�GHVJUDFLD�HO�UHJLVWUR�IyVLO�QR�HV�FRPSOHWR�QL�HVWi�

LQWDFWR��OD�PD\RUtD�GH�ORV�RUJDQLVPRV�QXQFD�VH�IRVLOL]D�\�ORV�KXPDQRV�UDUD�YH]�

HQFRQWUDPRV�D�ORV�TXH�Vt�VH�IRVLOL]DURQ��6LQ�HPEDUJR��ORV�IyVLOHV�TXH�KHPRV�HQFRQWUDGR�

QRV�SHUPLWHQ�FRPSUHQGHU�OD�HYROXFLyQ�D�OR�ODUJR�GH�H[WHQVRV�SHULRGRV�GH�WLHPSR��

/DV�URFDV�GH�OD�7LHUUD�IRUPDQ�FDSDV�VXSHUSXHVWDV�D�OR�ODUJR�GH�

H[WHQVRV�SHULRGRV�GH�WLHPSR��(VWDV�FDSDV��OODPDGDV�HVWUDWRV��

IRUPDQ�XQD�OtQHD�GH�WLHPSR�PX\�FRQYHQLHQWH�SDUD�GDWDU�ORV�

IyVLOHV�LQFUXVWDGRV�HQ�HOODV��/RV�HVWUDWRV�TXH�HVWiQ�PiV�FHUFD�

GH�OD�VXSHUILFLH�UHSUHVHQWDQ�SHULRGRV�GH�WLHPSR�PiV�UHFLHQWHV��

PLHQWUDV�TXH�ORV�PiV�SURIXQGRV�SHUWHQHFHQ�D�WLHPSRV�PiV�

DQWLJXRV���

&UpGLWR�GH�LPDJHQ����(VWUDWRV�GH�URFD��FUHVWD�(�GH�*DULVK ����GH�&KULV�(LOEHFN���&&�%<��6$�����

���

�

¢&yPR�SXHGH�GHWHUPLQDUVH�OD�HGDG�GH�ORV�IyVLOHV"�(Q�SULPHU�OXJDU��ORV�IyVLOHV�VXHOHQ�

HQFRQWUDUVH�GHQWUR�GH�FDSDV�GH�URFD�OODPDGDV��HVWUDWRV ���/RV�HVWUDWRV�SURSRUFLRQDQ�XQD�

HVSHFLH�GH�OtQHD�GH�WLHPSR�HQ�OD�TXH�ODV�FDSDV�VXSHULRUHV�VRQ�PiV�UHFLHQWHV�\�ODV�PiV�

SURIXQGDV�VRQ�ODV�PiV�DQWLJXDV��/RV�IyVLOHV�TXH�VH�HQFXHQWUDQ�HQ�GLIHUHQWHV�HVWUDWRV�

GH�XQ�PLVPR�VLWLR�SXHGHQ�RUGHQDUVH�SRU�VX�SRVLFLyQ�\�ORV�HVWUDWRV��GH�UHIHUHQFLD��FRQ�

FDUDFWHUtVWLFDV�~QLFDV�SXHGHQ�XWLOL]DUVH�SDUD�FRPSDUDU�ODV�HGDGHV�GH�ORV�IyVLOHV�HQ�

GLIHUHQWHV�ORFDOLGDGHV��$GHPiV��ORV�FLHQWtILFRV�SXHGHQ�GDWDU�ORV�IyVLOHV�GH�PDQHUD�

DSUR[LPDGD�PHGLDQWH��GDWDFLyQ�UDGLRPpWULFD���XQ�SURFHVR�TXH�PLGH�HO�GHFDLPLHQWR�

UDGLRDFWLYR�GH�FLHUWRV�HOHPHQWRV��

/RV�IyVLOHV�GRFXPHQWDQ�OD�H[LVWHQFLD�GH�HVSHFLHV�DKRUD�H[WLQWDV��OR�TXH�PXHVWUD�TXH�

GLIHUHQWHV�RUJDQLVPRV�KDQ�YLYLGR�HQ�OD�WLHUUD�GXUDQWH�GLVWLQWRV�SHULRGRV�GH�WLHPSR�HQ�OD�

KLVWRULD�GHO�SODQHWD��7DPELpQ�SXHGHQ�D\XGDU�D�ORV�FLHQWtILFRV�D�UHFRQVWUXLU�ODV�KLVWRULDV�

HYROXWLYDV�GH�ODV�HVSHFLHV�DFWXDOHV��3RU�HMHPSOR��DOJXQRV�GH�ORV�IyVLOHV�PiV�HVWXGLDGRV�

VRQ�ORV�GHO�OLQDMH�GHO�FDEDOOR��8VDQGR�HVWRV�IyVLOHV��ORV�FLHQWtILFRV�KDQ�SRGLGR�

UHFRQVWUXLU�XQ��iUERO�IDPLOLDU��H[WHQVR�\�UDPLILFDGR�GH�ORV�FDEDOORV�\�VXV�SDULHQWHV�

H[WLQWRV��/RV�FDPELRV�

HQ�HO�OLQDMH�TXH�

FRQGXFHQ�D�ORV�

FDEDOORV�PRGHUQRV��

FRPR�OD�UHGXFFLyQ�GH�

ORV�GHGRV�HQ�ORV�SLHV�

D�SH]XxDV��SXHGHQ�

UHIOHMDU�DGDSWDFLRQHV�

D�FDPELRV�HQ�HO�PHGLR�

DPELHQWH��
&UpGLWR�GH�LPDJHQ��

��(YROXFLyQ�GH�ORV�HTXLQRV����

GH�+��=HOO���&&�%<�6$�����

���
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(Q�DOJXQRV�FDVRV��OD�PHMRU�SUXHED�GH�OD�HYROXFLyQ�£HV�REVHUYDU�PLHQWUDV�VXFHGH�D�

QXHVWUR�DOUHGHGRU��$OJXQRV�HMHPSORV�LPSRUWDQWHV�GHO�SURFHVR�HYROXWLYR�HQ�QXHVWURV�

GtDV�VRQ�HO�VXUJLPLHQWR�GH�EDFWHULDV�UHVLVWHQWHV�D�DQWLELyWLFRV�\�GH�LQVHFWRV�UHVLVWHQWHV�

D�SHVWLFLGDV��

3RU�HMHPSOR��HQ�OD�GpFDGD�GH�������VH�UHDOL]y�XQ�HVIXHU]R�PXQGLDO�SDUD�HUUDGLFDU�OD�

PDODULD�SRU�HOLPLQDFLyQ�GH�VXV�SRUWDGRUHV��FLHUWRV�WLSRV�GH�PRVTXLWRV���6H�URFLy�

DPSOLDPHQWH�HO�SHVWLFLGD�''7�HQ�iUHDV�GRQGH�KDELWDEDQ�ORV�PRVTXLWRV�\��HQ�XQ�LQLFLR��

HO�''7�IXH�PX\�HIHFWLYR�SDUD�PDWDUORV��&RQ�HO�WLHPSR��VLQ�HPEDUJR��HO�''7�VH�YROYLy�

PHQRV�HIHFWLYR�\�FDGD�YH]�VREUHYLYtDQ�PiV�\�PiV�PRVTXLWRV��(VWR�VH�GHELy�D�TXH�OD�

SREODFLyQ�GH�PRVTXLWRV�GHVDUUROOy�UHVLVWHQFLD�DO�SHVWLFLGD��

/D�HYROXFLyQ�GH�OD�UHVLVWHQFLD�GHO�''7�HQ�ODV�SREODFLRQHV�GH�PRVTXLWRV�VH�REVHUYy�

GLUHFWDPHQWH�HQ�OD�GpFDGD�GH������FRPR�UHVXOWDGR�GH�XQD�FDPSDxD�SDUD�HUUDGLFDU�OD�

PDODULD��/D�UHVLVWHQFLD�DO�SHVWLFLGD�VH�GHVDUUROOy�HQ�XQRV�FXDQWRV�DxRV�PHGLDQWH�

VHOHFFLyQ�QDWXUDO��

���

�

�� �'HQWUR�GH�ODV�SREODFLRQHV�GH�PRVTXLWRV��DOJXQRV�LQGLYLGXRV�WHQtDQ�DOHORV�TXH�

ORV�KDFtDQ�UHVLVWHQWHV�DO�SHVWLFLGD�''7��/D�PD\RUtD�GH�ORV�LQGLYLGXRV�WHQtDQ�

DOHORV�TXH�QR�FRQIHUtDQ�OD�UHVLVWHQFLD��

�� &XDQGR�VH�URFLy�HO�''7��ORV�LQGLYLGXRV�SRUWDGRUHV�GHO�DOHOR�GH�UHVLVWHQFLD�

VREUHYLYLHURQ��PLHQWUDV�TXH�DTXHOORV�FRQ�HO�DOHOR�QR�UHVLVWHQWH�SHUHFLHURQ��

�� (Q�HQ�WUDQVFXUVR�GH�YDULDV�JHQHUDFLRQHV��QDFLHURQ�LQGLYLGXRV�PiV�UHVLVWHQWHV�\�

OD�SREODFLyQ�HYROXFLRQy��$KRUD��OD�SREODFLyQ�HVWi�FRPSXHVWD�GH�PiV�LQGLYLGXRV�

UHVLVWHQWHV�TXH�QR�UHVLVWHQWHV��

(O�VXUJLPLHQWR�GH�OD�UHVLVWHQFLD�DO�''7�HV�XQ�HMHPSOR�GH�HYROXFLyQ�SRU��VHOHFFLyQ�
QDWXUDO�

��¢&yPR�RSHUy�OD�VHOHFFLyQ�QDWXUDO�HQ�HVWH�FDVR"��>0iV�DFHUFD�GH�OD�VHOHFFLyQ�QDWXUDO@�

>/D�VHOHFFLyQ�QDWXUDO�HV�XQR�GH�ORV�PHFDQLVPRV�GH�OD�HYROXFLyQ��DOJR�TXH�KDFH�TXH�
RFXUUD�OD�HYROXFLyQ���(Q�OD�VHOHFFLyQ�QDWXUDO��XQ�UDVJR�GHWHUPLQDGR�JHQpWLFDPHQWH�TXH�
KDFH�D�XQRV�RUJDQLVPRV�PiV�DSWRV�R�PHMRU�DGDSWDGRV�SDUD�VREUHYLYLU�\�UHSURGXFLUVH�
TXH�VXV�FRPSDxHURV�GH�VX�PLVPD�HVSHFLH��VH�YXHOYH�PiV�FRP~Q�HQ�OD�SREODFLyQ�HQ�HO�
WUDQVFXUVR�GH�YDULDV�JHQHUDFLRQHV��/D�VHOHFFLyQ�QDWXUDO�GHSHQGH�GHO�FRQWH[WR��HVWR�HV��
ORV�UDVJRV�IDYRUHFLGRV�SRU�OD�VHOHFFLyQ�QDWXUDO�GHSHQGHQ�GHO�PHGLR�DPELHQWH�HQ�HO�TXH�
KDELWD�HO�RUJDQLVPR��

¢&yPR�IXQFLRQD�OD�VHOHFFLyQ�QDWXUDO"�/D�VHOHFFLyQ�QDWXUDO�RFXUUH�FXDQGR�DOJXQRV�
RUJDQLVPRV�GH�XQD�SREODFLyQ�WLHQHQ�FDUDFWHUtVWLFDV�KHUHGDEOHV�TXH�OHV�GDQ�XQD�YHQWDMD�
SDUD�VREUHYLYLU�\�UHSURGXFLUVH��HQ�XQ�DPELHQWH�HQ�SDUWLFXODU���PLHQWUDV�TXH�RWURV�
RUJDQLVPRV�GH�OD�PLVPD�SREODFLyQ�QR�ORV�WLHQHQ��*UDFLDV�D�TXH�ORV�RUJDQLVPRV�FRQ�ODV�
FDUDFWHUtVWLFDV�EHQHILFLRVDV�GHMDQ�PiV�GHVFHQGHQFLD�TXH�ORV�TXH�FDUHFHQ�GH�HOODV��\�
SRUTXH�GLFKRV�UDVJRV�VRQ�KHUHGDEOHV��HV�GHFLU��TXH�SDVDQ�GH�SDGUHV�D�KLMRV���HVWDV�
FDUDFWHUtVWLFDV�VHUiQ�FDGD�YH]�PiV�FRPXQHV�HQ�OD�SREODFLyQ�FRQ�HO�SDVR�GH�ODV�
JHQHUDFLRQHV�@�

�

���



�

�� $QWHV�GH�OD�DSOLFDFLyQ�GHO�''7��XQD�SHTXHxD�SDUWH�GH�OD�SREODFLyQ�GH�PRVTXLWRV�
WHQGUtD�GH�PDQHUD�QDWXUDO�YHUVLRQHV�GH�JHQHV���DOHORV���TXH�OHV�KDFtDQ�
UHVLVWHQWHV�DO�''7��(VWDV�YHUVLRQHV�KDEUtDQ�DSDUHFLGR�PHGLDQWH��PXWDFLyQ�
DOHDWRULD��HVWR�HV��SRU�FDPELRV�HQ�OD�VHFXHQFLD�GH�$'1��6LQ�OD�SUHVHQFLD�GHO�
''7��HVWRV�DOHORV�UHVLVWHQWHV�QR�KDEUtDQ�D\XGDGR�D�ORV�PRVTXLWRV�D�VREUHYLYLU�R�
UHSURGXFLUVH��LQFOXVR�SRGUtDQ�KDEHU�VLGR�SHUMXGLFLDOHV���SRU�OR�TXH�VHUtDQ�
HVFDVRV��

�� &XDQGR�LQLFLy�OD�DSOLFDFLyQ�GHO�''7��OD�PD\RUtD�GH�ORV�PRVTXLWRV�IXH�HOLPLQDGD�
SRU�HO�SHVWLFLGD��¢4Xp�PRVTXLWRV�SRGUtDQ�KDEHU�VREUHYLYLGR"�6ROR�ORV�HVFDVRV�
LQGLYLGXRV�TXH�SUHVHQWDEDQ�ORV�DOHORV�UHVLVWHQWHV�DO�''7��\�TXH�SRU�OR�WDQWR�
VREUHYLYLHURQ�D�VX�DSOLFDFLyQ���(VWRV�PRVTXLWRV�VREUHYLYLHQWHV�KDEUtDQ�VLGR�
FDSDFHV�GH�UHSURGXFLUVH�\�GHMDU�GHVFHQGHQFLD��

�� (Q�HO�WUDQVFXUVR�GH�YDULDV�JHQHUDFLRQHV��KDEUtDQ�QDFLGR�FDGD�YH]�PiV�
PRVTXLWRV�UHVLVWHQWHV�DO�''7�HQ�OD�SREODFLyQ��(VWR�VH�GHEH�D�TXH�ORV�SDGUHV�
UHVLVWHQWHV�KDEUtDQ�WHQLGR�PD\RUHV�SUREDELOLGDGHV�GH�VREUHYLYLU�\�UHSURGXFLUVH�
TXH�ORV�QR�UHVLVWHQWHV��\�KDEUtDQ�SDVDGR�VXV�DOHORV�UHVLVWHQWHV��\�SRU�OR�WDQWR�VX�
FDSDFLGDG�GH�VREUHYLYLU��DO�''7�D�VXV�KLMRV��)LQDOPHQWH��OD�SREODFLyQ�GH�
PRVTXLWRV�KDEUtD�UHFXSHUDGR�VXV�FLIUDV�HOHYDGDV��SHUR�HVWDUtD�FRPSXHVWD�HQ�VX�
PD\RUtD�SRU�LQGLYLGXRV�UHVLVWHQWHV�DO�''7��

(Q�ODV�SDUWHV�GHO�PXQGR�HQ�ODV�TXH�VH�XVy�GH�PDQHUD�H[WHQVD�HO�''7��PXFKRV�GH�ORV�

PRVTXLWRV�VRQ�DFWXDOPHQWH�UHVLVWHQWHV��(O�''7�\D�QR�SXHGH�XWLOL]DUVH�SDUD�FRQWURODU�

ODV�SREODFLRQHV�GH�PRVTXLWRV��\�UHGXFLU�OD�PDODULD��HQ�HVWDV�UHJLRQHV��

¢3RU�TXp�ODV�SREODFLRQHV�GH�PRVTXLWRV�SXHGHQ�YROYHUVH�UHVLVWHQWHV�DO�''7�FRQ�WDQWD�

UDSLGH]"�+D\�GRV�IDFWRUHV�LPSRUWDQWHV��HO�JUDQ�WDPDxR�GH�OD�SREODFLyQ��TXH�KDFH�PiV�

SUREDEOH�TXH�DOJXQRV�LQGLYLGXRV�GHQWUR�GH�HOOD�SUHVHQWHQ��SRU�D]DU��PXWDFLRQHV�TXH�

FRQILHUHQ�UHVLVWHQFLD��\�XQ�FLFOR�GH�YLGD�FRUWR��/DV�EDFWHULDV�\�ORV�YLUXV��TXH�WLHQHQ�

WDPDxRV�GH�SREODFLyQ�PXFKR�PiV�JUDQGHV�\�FLFORV�GH�YLGD�PiV�FRUWRV��SXHGHQ�

GHVDUUROODU�UHVLVWHQFLD�D�ORV�PHGLFDPHQWRV�UiSLGDPHQWH��FRPR�VH�YH�HQ�ODV��EDFWHULDV�

UHVLVWHQWHV�D�DQWLELyWLFRV��\�HQ�HO��9,+�UHVLVWHQWH�D�PHGLFDPHQWRV���

Ƙ

���

�

f¾ďĞï¾ð�

+D\�PXFKDV�SUXHEDV�TXH�DSR\DQ�OD�WHRUtD�GH�OD�HYROXFLyQ��

Ɣ /DV�HVWUXFWXUDV�KRPyORJDV�SURSRUFLRQDQ�SUXHEDV�GH�OD�H[LVWHQFLD�GH�XQ�

DQFHVWUR�FRP~Q��PLHQWUDV�TXH�ODV�HVWUXFWXUDV�DQiORJDV�PXHVWUDQ�TXH�ODV�

SUHVLRQHV�GH�VHOHFFLyQ�VLPLODUHV�SXHGHQ�SURGXFLU�DGDSWDFLRQHV��FDUDFWHUtVWLFDV�

EHQHILFLRVDV��VHPHMDQWHV��

Ɣ /DV�VHPHMDQ]DV�\�GLIHUHQFLDV�HQWUH�ODV�PROpFXODV�ELROyJLFDV��HQ�OD�VHFXHQFLD�GH�

$'1��SRU�HMHPSOR��SXHGHQ�VHU�XWLOL]DGDV�SDUD�GHWHUPLQDU�HO�SDUHQWHVFR�HQWUH�

HVSHFLHV��

Ɣ /RV�SDWURQHV�ELRJHRJUiILFRV�SURSRUFLRQDQ�SLVWDV�VREUH�OD�PDQHUD�HQ�TXH�ODV�

HVSHFLHV�VH�UHODFLRQDQ�HQWUH�Vt��

Ɣ (O�UHJLVWUR�IyVLO��DXQTXH�HV�LQFRPSOHWR��SURSRUFLRQD�LQIRUPDFLyQ�DFHUFD�GH�ODV�

HVSHFLHV�TXH�H[LVWLHURQ�HQ�GHWHUPLQDGRV�PRPHQWRV�GH�OD�KLVWRULD�GH�OD�7LHUUD��

Ɣ $OJXQDV�SREODFLRQHV��FRPR�ODV�GH�ORV�PLFURELRV�\�DOJXQRV�LQVHFWRV��HYROXFLRQDQ�

HQ�SHULRGRV�GH�WLHPSR�UHODWLYDPHQWH�FRUWRV�\�HO�SURFHVR�SXHGH�REVHUYDUVH�GH�

PDQHUD�GLUHFWD��

Ƙ
eĞ¾ďĘÕùðďž�cĊ¾ÌĞðĘ£ďŲƘ
Ƙ

�� :KLFK�RI�WKH�IROORZLQJ�LV�DQ�H[DPSOH�RI�JHQHWLF�YDULDWLRQ"�

D� 2QH�FKLOG�LV�ROGHU�WKDQ�DQRWKHU��

E� 2QH�FKLOG�KDV�EOXH�H\HV�DQG�WKH�RWKHU�KDV�EURZQ�H\HV��

F� 2QH�FKLOG�HDWV�PHDW�DQG�WKH�RWKHU�LV�D�YHJHWDULDQ��

G� 2QH�FKLOG�KDV�D�VFDU�DQG�WKH�RWKHU�GRHV�QRW��

�� :KLFK�RI�WKH�IROORZLQJ�LV�WUXH�UHJDUGLQJ�'DUZLQ
V�WKHRU\�RI�HYROXWLRQ"�

D� &KDUDFWHULVWLFV�DFTXLUHG�GXULQJ�DQ�LQGLYLGXDO¶V�OLIH�DUH�DOZD\V�SDVVHG�RQ�WR�IXWXUH�

JHQHUDWLRQV��

E� 6SHFLHV�FKDQJH�RYHU�ORQJ�SHULRGV�RI�WLPH��JLYLQJ�ULVH�WR�QHZ�VSHFLHV��

F� 3XUH�FKDQFH�GHWHUPLQHV�ZKLFK�VSHFLHV�HYROYH��

G� 'DUZLQʹV�YLHZV�DUH�QR�ORQJHU�DFFHSWHG�E\�WKH�VFLHQWLILF�FRPPXQLW\��

�

���



�
�� :KLFK�RI�WKH�IROORZLQJ�DUH�WUXH�DERXW�QDWXUDO�VHOHFWLRQ"�

D� ,W�DOZD\V�UHVXOWV�LQ�ELJJHU��VWURQJHU�LQGLYLGXDOV��

E� ,W�FDQ�FDXVH�DQ�LQGLYLGXDO�WR�EHFRPH�EHWWHU�DGDSWHG�RYHU�LWV�OLIHWLPH��

F� ,W�DFWV�RQ�H[LVWLQJ�KHULWDEOH�YDULDWLRQ��

G� ,W�PHDQV�WKDW�FHUWDLQ�VSHFLHV�KDYH�D�SURJUDPPHG�SODQ�IRU�HYROXWLRQ��

�� $�JHQHWLF�PXWDWLRQ�FDXVHV�D�QHZW�WR�KDYH�IDVWHU�UHIOH[HV��$IWHU�PDQ\�JHQHUDWLRQV��PRVW�RI�WKH�

QHZW�SRSXODWLRQ�KDV�WKH�UHIOH[�PXWDWLRQ��:KLFK�RI�WKH�IROORZLQJ�PRVW�OLNHO\�FDXVHG�WKLV�FKDQJH"�

D� 2WKHU�QHZWV�OHDUQHG�WR�FRS\�WKH�VWUDWHJLHV�RI�WKH�PXWDWHG�QHZW��

E� 7KH�QHZW�SDVVHG�RQ�LWV�PXWDWHG�JHQH�WR�RWKHU�DGXOW�QHZWV��

F� 1HZWV�ZLWK�WKH�PXWDWLRQ�DUH�EHWWHU�DEOH�WR�VXUYLYH�DQG�UHSURGXFH�WKDQ�QHZWV�ZLWKRXW�WKH�

PXWDWLRQ��

G� 7KH�PXWDWLRQ�ZDV�FRQWDJLRXV��

�� 6RPH�RUJDQLVPV�KDYH�IHDWXUHV�WKDW�KDYH�GLIIHUHQW�IXQFWLRQV��EXW�VLPLODU�VWUXFWXUHV��2QH�H[DPSOH�

LV�WKH�IRUHOLPE�RI�KXPDQV��GRJV��ELUGV��DQG�ZKDOHV��

�

�

�

�

:KDW�WHUP�EHVW�GHVFULEHV�WKH�UHODWLRQVKLS�EHWZHHQ�WKHVH�IRUHOLPEV"�

D� 7KH\�DUH�KRPRORJRXV��

E� 7KH\�DUH�DQDORJRXV��

F� 7KH\�DUH�YHVWLJLDO��

G� 7KH\�DUH�HPEU\RORJLFDO��

�� $�VFLHQWLVW�FRPSDUHV�'1$�WDNHQ�IURP�IRXU�GLIIHUHQW�OLYLQJ�VSHFLHV��:KLFK�RI�WKH�IROORZLQJ�

VWDWHPHQWV�LV�DFFXUDWH"�

D� 6SHFLHV�<�DQG�6SHFLHV�=�FDQ�LQWHUEUHHG��

E� 6SHFLHV�$�DQG�=�VKDUH�D�UHFHQW�FRPPRQb

DQFHVWRU�b

F� 6SHFLHV�$�DQG�6SHFLHV�<�DUH�WKH�VDPH�b

G� 6SHFLHV�;�HYROYHG�IURP�6SHFLHV�<�b

���

�
b

�� :KLFK�RI�WKH�IROORZLQJ�ZRXOG�EHVW�GHWHUPLQH�ZKHWKHU�WZR�SODQW�VSHFLHV�VKDUH�D�UHFHQW�FRPPRQ�

DQFHVWRU"�

D� +DELWDW�GLVWULEXWLRQb

E� 6WHP�OHQJWKVb

F� )ORZHULQJ�WLPHVb

G� '1$�VHTXHQFHVb

�� +RZ�GR�IRVVLOV�VXSSRUW�HYROXWLRQ"b

D� 7KH�IRVVLO�UHFRUG�SURYLGHV�HYLGHQFH�WKDW�RUJDQLVPV�KDYH�FKDQJHG�RYHU�WLPH�b

E� ,QGLYLGXDO�VSHFLHV�GLVDSSHDU�DQG�UHDSSHDU�LQ�WKH�IRVVLO�UHFRUG�RYHU�WLPH�b

F� 2UJDQLVPV�LQ�WKH�IRVVLO�UHFRUG�DUH�LGHQWLFDO�WR�OLYLQJ�RUJDQLVPV�b

G� 7KH�IRVVLO�UHFRUG�SURYLGHV�HYLGHQFH�WKDW�DOO�RUJDQLVPV�GHYHORSHG�DW�WKH�VDPH�WLPH�b

7DON�RYHU�WKH�DQVZHUV�ZLWK�\RXU�WHDFKHU�WR�VHH�KRZ�\RX�GLG�b

���
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Ƙ

C¾ı�ćùÕðĘďƘ

Ɣ +HDW���T��LV�WKHUPDO�HQHUJ\�WUDQVIHUUHG�IURP�D�KRWWHU�V\VWHP�WR�D�FRROHU�V\VWHP�
WKDW�DUH�LQ�FRQWDFW��

Ɣ 7HPSHUDWXUH�LV�D�PHDVXUH�RI�WKH�DYHUDJH�NLQHWLF�HQHUJ\�RI�WKH�DWRPV�RU�

PROHFXOHV�LQ�WKH�V\VWHP��

Ɣ 7KH� �]HURWK�ODZ�RI�WKHUPRG\QDPLFV ��VD\V�WKDW�QR�KHDW�LV�WUDQVIHUUHG�EHWZHHQ�

WZR�REMHFWV�LQ�WKHUPDO�HTXLOLEULXP��WKHUHIRUH��WKH\�DUH�WKH�VDPH�WHPSHUDWXUH��

Ɣ :H�FDQ�FDOFXODWH�WKH�KHDW�UHOHDVHG�RU�DEVRUEHG�XVLQJ�WKH�VSHFLILF�KHDW�FDSDFLW\��
&��WKH�PDVV�RI�WKH�VXEVWDQFH��P��DQG�WKH�FKDQJH�LQ�WHPSHUDWXUH��ǻ7�LQ�WKH�
HTXDWLRQ�� �

ż T Pî&îǻ7�
�

1¾£Ę�Õð�ĘÑ¾Ċïù·ıð£ïÕ±ď�

:KDW�FRQWDLQV�PRUH�KHDW��D�FXS�RI�FRIIHH�RU�D�JODVV�RI�LFHG�WHD"�,Q�FKHPLVWU\�FODVV��WKDW�
ZRXOG�EH�D�WULFN�TXHVWLRQ��VRUU\����,Q�WKHUPRG\QDPLFV��KHDW�KDV�D�YHU\�VSHFLILF�PHDQLQJ�
WKDW�LV�GLIIHUHQW�IURP�KRZ�ZH�PLJKW�XVH�WKH�ZRUG�LQ�HYHU\GD\�VSHHFK��6FLHQWLVWV�GHILQH�
KHDW�DV��WKHUPDO�HQHUJ\�WUDQVIHUUHG�EHWZHHQ�WZR�V\VWHPV�DW�GLIIHUHQW�WHPSHUDWXUHV�WKDW�
FRPH�LQ�FRQWDFW���+HDW�LV�ZULWWHQ�ZLWK�WKH�V\PERO��T��RU��4���DQG�LW�KDV�XQLWV�RI�-RXOHV��-���

7KUHH�PHOWLQJ�LFH�FXEHV�LQ�D�SXGGOH�RI�ZDWHU�RQ�D�

PLUURUHG�VXUIDFH��

�
+HDW�LV�WUDQVIHUUHG�IURP�WKH�VXUURXQGLQJV�WR�WKH�LFH��

FDXVLQJ�WKH�SKDVH�FKDQJH�IURP�LFH�WR�ZDWHU���3KRWR�RI�LFH�

FXEHV��IURP�IOLFNU���&&�%<���� ���

�
�
�

+HDW�LV�VRPHWLPHV�FDOOHG�D��SURFHVV�TXDQWLW\���EHFDXVH�LW�LV�GHILQHG�LQ�WKH�FRQWH[W�RI�D�
SURFHVV�E\�ZKLFK�HQHUJ\�FDQ�EH�WUDQVIHUUHG��:H�GRQ
W�WDON�DERXW�D�FXS�RI�FRIIHH�
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FRQWDLQLQJ�KHDW��EXW�ZH�FDQ�WDON�DERXW�WKH�KHDW��WUDQVIHUUHG ��IURP�WKH�FXS�RI�KRW�FRIIHH�WR�
\RXU�KDQG��+HDW�LV�DOVR�DQ�H[WHQVLYH�SURSHUW\��VR�WKH�FKDQJH�LQ�WHPSHUDWXUH�UHVXOWLQJ�
IURP�KHDW�WUDQVIHUUHG�WR�D�V\VWHP�GHSHQGV�RQ�KRZ�PDQ\�PROHFXOHV�DUH�LQ�WKH�V\VWHP��

f¾è£ĘÕùðďÑÕć�°¾Ęī¾¾ð�Ñ¾£Ę�£ð·�Ę¾ïć¾Ċ£ĘĞĊ¾�

+HDW�DQG�WHPSHUDWXUH�DUH�WZR�GLIIHUHQW�EXW�FORVHO\�UHODWHG�FRQFHSWV��1RWH�WKDW�WKH\�
KDYH�GLIIHUHQW�XQLWV��WHPSHUDWXUH�W\SLFDOO\�KDV�XQLWV�RI�GHJUHHV�&HOVLXV��&��RU�.HOYLQ��.���
DQG�KHDW�KDV�XQLWV�RI�HQHUJ\��-RXOHV��-����

7HPSHUDWXUH�LV�D�PHDVXUH�RI�WKH�DYHUDJH�NLQHWLF�HQHUJ\�RI�WKH�DWRPV�RU�PROHFXOHV�LQ�
WKH�V\VWHP��7KH�ZDWHU�PROHFXOHV�LQ�D�FXS�RI�KRW�FRIIHH�KDYH�D�KLJKHU�DYHUDJH�NLQHWLF�
HQHUJ\�WKDQ�WKH�ZDWHU�PROHFXOHV�LQ�D�FXS�RI�LFHG�WHD��ZKLFK�DOVR�PHDQV�WKH\�DUH�
PRYLQJ�DW�D�KLJKHU�YHORFLW\��7HPSHUDWXUH�LV�DOVR�DQ�LQWHQVLYH�SURSHUW\��ZKLFK�PHDQV�
WKDW�WKH�WHPSHUDWXUH�GRHVQ
W�FKDQJH�QR�PDWWHU�KRZ�PXFK�RI�D�VXEVWDQFH�\RX�KDYH��DV�
ORQJ�DV�LW�LV�DOO�DW�WKH�VDPH�WHPSHUDWXUH����7KLV�LV�ZK\�FKHPLVWV�FDQ�XVH�WKH�PHOWLQJ�
SRLQW�WR�KHOS�LGHQWLI\�D�SXUH�VXEVWDQFH�WKH�WHPSHUDWXUH�DW�ZKLFK�LW�PHOWV�LV�D�SURSHUW\�RI�
WKH�VXEVWDQFH�ZLWK�QR�GHSHQGHQFH�RQ�WKH�PDVV�RI�D�VDPSOH��

2Q�DQ�DWRPLF�OHYHO��WKH�PROHFXOHV�LQ�HDFK�REMHFW�DUH�FRQVWDQWO\�LQ�PRWLRQ�DQG�FROOLGLQJ�
ZLWK�HDFK�RWKHU��(YHU\�WLPH�PROHFXOHV�FROOLGH��NLQHWLF�HQHUJ\�FDQ�EH�WUDQVIHUUHG��:KHQ�
WKH�WZR�V\VWHPV�DUH�LQ�FRQWDFW��KHDW�ZLOO�EH�WUDQVIHUUHG�WKURXJK�PROHFXODU�FROOLVLRQV�
IURP�WKH�KRWWHU�V\VWHP�WR�WKH�FRROHU�V\VWHP��7KH�WKHUPDO�HQHUJ\�ZLOO�IORZ�LQ�WKDW�
GLUHFWLRQ�XQWLO�WKH�WZR�REMHFWV�DUH�DW�WKH�VDPH�WHPSHUDWXUH��:KHQ�WKH�WZR�V\VWHPV�LQ�
FRQWDFW�DUH�DW�WKH�VDPH�WHPSHUDWXUH��ZH�VD\�WKH\�DUH�LQ��WKHUPDO�HTXLOLEULXP��

�¾ĊùĘÑ�è£ī�ùË�ĘÑ¾Ċïù·ıð£ïÕ±ďŲ��¾ËÕðÕðÌ�ĘÑ¾Ċï£è�¾ĉĞÕèÕ°ĊÕĞï�

7KH�]HURWK�ODZ�RI�WKHUPRG\QDPLFV�GHILQHV�WKHUPDO�HTXLOLEULXP�ZLWKLQ�DQ�LVRODWHG�
V\VWHP��7KH�]HURWK�ODZ�VD\V�ZKHQ�WZR�REMHFWV�DW�WKHUPDO�HTXLOLEULXP�DUH�LQ�FRQWDFW��
WKHUH�LV�QR�QHW�KHDW�WUDQVIHU�EHWZHHQ�WKH�REMHFWV��WKHUHIRUH��WKH\�DUH�WKH�VDPH�
WHPSHUDWXUH��$QRWKHU�ZD\�WR�VWDWH�WKH�]HURWK�ODZ�LV�WR�VD\�WKDW�LI�WZR�REMHFWV�DUH�ERWK�
VHSDUDWHO\�LQ�WKHUPDO�HTXLOLEULXP�ZLWK�D�WKLUG�REMHFW��WKHQ�WKH\�DUH�LQ�WKHUPDO�HTXLOLEULXP�
ZLWK�HDFK�RWKHU��

��
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7KH�]HURWK�ODZ�DOORZV�XV�WR�PHDVXUH�WKH�WHPSHUDWXUH�RI�REMHFWV��$Q\�WLPH�ZH�XVH�D�
WKHUPRPHWHU��ZH�DUH�XVLQJ�WKH�]HURWK�ODZ�RI�WKHUPRG\QDPLFV��/HW
V�VD\�ZH�DUH�
PHDVXULQJ�WKH�WHPSHUDWXUH�RI�D�ZDWHU�EDWK��,Q�RUGHU�WR�PDNH�VXUH�WKH�UHDGLQJ�LV�
DFFXUDWH��ZH�XVXDOO\�ZDQW�WR�ZDLW�IRU�WKH�WHPSHUDWXUH�UHDGLQJ�WR�VWD\�FRQVWDQW��:H�DUH�
ZDLWLQJ�IRU�WKH�WKHUPRPHWHU�DQG�WKH�ZDWHU�WR�UHDFK�WKHUPDO�HTXLOLEULXP��$W�WKHUPDO�
HTXLOLEULXP��WKH�WHPSHUDWXUH�RI�WKH�WKHUPRPHWHU�EXOE�DQG�WKH�ZDWHU�EDWK�ZLOO�EH�WKH�
VDPH��DQG�WKHUH�VKRXOG�EH�QR�QHW�KHDW�WUDQVIHU�IURP�RQH�REMHFW�WR�WKH�RWKHU��DVVXPLQJ�
QR�RWKHU�ORVV�RI�KHDW�WR�WKH�VXUURXQGLQJV���

1¾£Ę�±£ć£±ÕĘıŲ��ùðĪ¾ĊĘÕðÌ�°¾Ęī¾¾ð�Ñ¾£Ę�£ð·�±Ñ£ðÌ¾�Õð�Ę¾ïć¾Ċ£ĘĞĊ¾�

+RZ�FDQ�ZH�PHDVXUH�KHDW"�+HUH�DUH�VRPH�WKLQJV�ZH�NQRZ�DERXW�KHDW�VR�IDU��

Ɣ :KHQ�D�V\VWHP�DEVRUEV�RU�ORVHV�KHDW��WKH�DYHUDJH�NLQHWLF�HQHUJ\�RI�WKH�

PROHFXOHV�ZLOO�FKDQJH��7KXV��KHDW�WUDQVIHU�UHVXOWV�LQ�D�FKDQJH�LQ�WKH�V\VWHP
V�

WHPSHUDWXUH��DV�ORQJ�DV�WKH�V\VWHP�LV�QRW�XQGHUJRLQJ�D�SKDVH�FKDQJH��

Ɣ 7KH�FKDQJH�LQ�WHPSHUDWXUH�UHVXOWLQJ�IURP�KHDW�WUDQVIHUUHG�WR�RU�IURP�D�V\VWHP�

GHSHQGV�RQ�KRZ�PDQ\�PROHFXOHV�DUH�LQ�WKH�V\VWHP��

:H�FDQ�XVH�D�WKHUPRPHWHU�WR�PHDVXUH�WKH�FKDQJH�LQ�D�V\VWHP
V�WHPSHUDWXUH��+RZ�FDQ�

ZH�XVH�WKH�FKDQJH�LQ�WHPSHUDWXUH�WR�FDOFXODWH�WKH�KHDW�WUDQVIHUUHG"�

,Q�RUGHU�WR�ILJXUH�RXW�KRZ�WKH�KHDW�WUDQVIHUUHG�WR�D�V\VWHP�ZLOO�FKDQJH�WKH�WHPSHUDWXUH�
RI�WKH�V\VWHP��ZH�QHHG�WR�NQRZ�DW�OHDVW���WKLQJV��

Ɣ 7KH�QXPEHU�RI�PROHFXOHV�LQ�WKH�V\VWHP�

Ɣ 7KH�KHDW�FDSDFLW\�RI�WKH�V\VWHP�

7KH�KHDW�FDSDFLW\�WHOOV�XV�KRZ�PXFK�HQHUJ\�LV�QHHGHG�WR�FKDQJH�WKH�WHPSHUDWXUH�RI�D�
JLYHQ�VXEVWDQFH�DVVXPLQJ�WKDW�QR�SKDVH�FKDQJHV�DUH�RFFXUULQJ��7KHUH�DUH�WZR�PDLQ�
ZD\V�WKDW�KHDW�FDSDFLW\�LV�UHSRUWHG��7KH��VSHFLILF�KHDW�FDSDFLW\���DOVR�FDOOHG�VSHFLILF�
KHDW���UHSUHVHQWHG�E\�WKH�V\PERO�F��RU�&��LV�KRZ�PXFK�HQHUJ\�LV�QHHGHG�WR�LQFUHDVH�WKH�
WHPSHUDWXUH�RI��RQH�JUDP��RI�D�VXEVWDQFH�E\���R�&�RU��.��6SHFLILF�KHDW�FDSDFLW\�XVXDOO\�
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KDV�XQLWV�RI�-��JUDPV
.����7KH�PRODU�KHDW�FDSDFLW\���& �P��RU�& �PRO ��PHDVXUHV�WKH�DPRXQW�RI�
WKHUPDO�HQHUJ\�LW�WDNHV�WR�UDLVH�WKH�WHPSHUDWXUH�RI�RQH�PROH�RI�D�VXEVWDQFH�E\���R�&�RU�
�.�DQG�XVXDOO\�KDV�WKH�XQLWV�-��PRO
.���)RU�H[DPSOH��WKH�KHDW�FDSDFLW\�RI�OHDG�PLJKW�EH�
JLYHQ�DV�WKH�VSHFLILF�KHDW�FDSDFLW\��������-�J
.��RU�WKH�PRODU�KHDW�FDSDFLW\��������
-�PRO
.��

>:K\�GR�GLIIHUHQW�VXEVWDQFHV�KDYH�GLIIHUHQW�VSHFLILF�KHDW�FDSDFLWLHV"�/HW
V�WKLQN�DERXW�
ZKDW�LV�KDSSHQLQJ�RQ�D�PROHFXODU�OHYHO�ZKHQ�ZH�DGG�WKHUPDO�HQHUJ\�WR�VRPH�
PROHFXOHV��7KH�WKHUPDO�HQHUJ\�FDQ�EH�VWRUHG�DV�YLEUDWLRQV�DQG�URWDWLRQV�EHWZHHQ�
DWRPV�ZLWKLQ�D�PROHFXOH��ZKLFK�GRHV�QRW�VLJQLILFDQWO\�LQFUHDVH�WKH�WHPSHUDWXUH�RI�WKH�
V\VWHP��7KH�HQHUJ\�FDQ�DOVR�EH�XVHG�WR�GLVUXSW�LQWHUPROHFXODU�LQWHUDFWLRQV�DQG�LQFUHDVH�
WKH�YHORFLW\�RI�WKH�HQWLUH�PROHFXOH��ZKLFK�LQFUHDVHV�WKH�WUDQVODWLRQDO�NLQHWLF�HQHUJ\�RI�
WKH�PROHFXOH��

7HPSHUDWXUH�LV�SULPDULO\�D�PHDVXUH�RI�WKH�WUDQVODWLRQDO�NLQHWLF�HQHUJ\�RI�WKH�V\VWHP��
'HSHQGLQJ�RQ�WKH�PROHFXODU�VWUXFWXUH�DQG�LQWHUPROHFXODU�LQWHUDFWLRQV��GLIIHUHQW�
VXEVWDQFHV�FDQ�VWRUH�GLIIHUHQW�DPRXQWV�RI�WKHUPDO�HQHUJ\�DV�YLEUDWLRQV�DQG�URWDWLRQV�
EHIRUH�WKH�WHPSHUDWXUH�LQFUHDVHV�@�

�£è±Ğè£ĘÕðÌ��e��ĞďÕðÌ�ĘÑ¾�Ñ¾£Ę�±£ć£±ÕĘı�

:H�FDQ�XVH�WKH�KHDW�FDSDFLW\�WR�GHWHUPLQH�WKH�KHDW�UHOHDVHG�RU�DEVRUEHG�E\�D�PDWHULDO�

XVLQJ�WKH�IROORZLQJ�IRUPXOD��

T Pî&îǻ7�

ZKHUH�P��LV�WKH�PDVV�RI�WKH�VXEVWDQFH��LQ�JUDPV���&�LV�WKH�VSHFLILF�KHDW�FDSDFLW\��DQG�
ǻ7�LV�WKH�FKDQJH�LQ�WHPSHUDWXUH�GXULQJ�WKH�KHDW�WUDQVIHU��1RWH�WKDW�ERWK�PDVV�DQG�
VSHFLILF�KHDW�FDSDFLW\�FDQ�RQO\�KDYH�SRVLWLYH�YDOXHV��VR�WKH�VLJQ�RI�T�ZLOO�GHSHQG�RQ�WKH�
VLJQ�RI�ǻ7��:H�FDQ�FDOFXODWH�ǻ7�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ��

ǻ7 7�ILQDO �í7�LQLWLDO�

��
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ZKHUH�7�ILQDO�DQG�7�LQLWLDO�FDQ�KDYH�XQLWV�RI�HLWKHU��2��&�RU�.��%DVHG�RQ�WKLV�HTXDWLRQ��LI�T�
LV�SRVLWLYH��HQHUJ\�RI�WKH�V\VWHP�LQFUHDVHV���WKHQ�RXU�V\VWHP�LQFUHDVHV�LQ�WHPSHUDWXUH�
DQG�7�ILQDO �!7�LQLWLDO ���,I�T��LV�QHJDWLYH��HQHUJ\�RI�WKH�V\VWHP�GHFUHDVHV���WKHQ�RXU�V\VWHP
V�
WHPSHUDWXUH�GHFUHDVHV�DQG�7�ILQDO ��7�LQLWLDO�

Ÿ�İ£ïćè¾�ćĊù°è¾ïŲ��ùùèÕðÌ�£�±Ğć�ùË�Ę¾£�

/HW
V�VD\�WKDW�ZH�KDYH����P/�RI�KRW�WHD�ZKLFK�ZH�ZRXOG�OLNH�WR�FRRO�GRZQ�EHIRUH�ZH�WU\�
WR�GULQN�LW��7KH�WHD�LV�FXUUHQWO\�DW����.��DQG�ZH
G�OLNH�WR�FRRO�LW�GRZQ�WR����.��+RZ�PXFK�
WKHUPDO�HQHUJ\�KDV�WR�EH�WUDQVIHUUHG�IURP�WKH�WHD�WR�WKH�VXUURXQGLQJV�WR�FRRO�WKH�WHD"�

$�FXS�RI�EODFN�WHD�ZLWK�D�VOLFH�RI�OHPRQ�LQ�D�

ZKLWH�WHDFXS�ZLWK�D�VDXFHU��

7KH�KRW�WHD�ZLOO�WUDQVIHU�KHDW�WR�WKH�
VXUURXQGLQJV�DV�LW�FRROV���3KRWR ��IURP�3KRWR]RX��
&&�%<�1&�1'�����
�
:H�DUH�JRLQJ�WR�DVVXPH�WKDW�WKH�WHD�LV�PRVWO\�ZDWHU��VR�ZH�FDQ�XVH�WKH�GHQVLW\�DQG�
KHDW�FDSDFLW\�RI�ZDWHU�LQ�RXU�FDOFXODWLRQV��7KH�VSHFLILF�KHDW�FDSDFLW\�RI�ZDWHU�LV���
�����-�J
.��DQG�WKH�GHQVLW\�RI�ZDWHU�LV������J�P/��:H�FDQ�FDOFXODWH�WKH�HQHUJ\�
WUDQVIHUUHG�LQ�WKH�SURFHVV�RI�FRROLQJ�WKH�WHD�XVLQJ�WKH�IROORZLQJ�VWHSV��

���&DOFXODWH�WKH�PDVV�RI�WKH�VXEVWDQFH�

:H�FDQ�FDOFXODWH�WKH�PDVV�RI�WKH�WHD�ZDWHU�XVLQJ�WKH�YROXPH�DQG�GHQVLW\�RI�ZDWHU��

P ����P/�î����J�P/� ������J�

�
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���&DOFXODWH�WKH�FKDQJH�LQ�WHPSHUDWXUH��ǻ7�

:H�FDQ�FDOFXODWH�WKH�FKDQJH�LQ�WHPSHUDWXUH��ǻ7��IURP�WKH�LQLWLDO�DQG�ILQDO�WHPSHUDWXUHV��

ǻ7� 7�ILQDO �í7�LQLWLDO�

 ���.í���.�

 í��.�

�6LQFH�WKH�WHPSHUDWXUH�RI�WKH�WHD�LV�GHFUHDVLQJ�DQG�ǻ7�LV�QHJDWLYH��ZH�ZRXOG�H[SHFW�T�

�WR�DOVR�EH�QHJDWLYH�VLQFH�RXU�V\VWHP�LV�ORVLQJ�WKHUPDO�HQHUJ\��

���6ROYH�IRU�T�

1RZ�ZH�FDQ�VROYH�IRU�WKH�KHDW�WUDQVIHUUHG�IURP�WKH�KRW�WHD�XVLQJ�WKH�HTXDWLRQ�IRU�KHDW��

T Pî&îǻ7�

 ���J�î�����-�J
.��î�í��.�

 í�����-�

�7KXV��ZH�FDOFXODWHG�WKDW�WKH�WHD�ZLOO�WUDQVIHU������-�RI�HQHUJ\�WR�WKH�VXUURXQGLQJV�ZKHQ�
LW�FRROV�GRZQ�IURP����.�WR����.��

�ùð±èĞďÕùðď�

,Q�WKHUPRG\QDPLFV��KHDW�DQG�WHPSHUDWXUH�DUH�FORVHO\�UHODWHG�FRQFHSWV�ZLWK�SUHFLVH�

GHILQLWLRQV��

��
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Ɣ +HDW��T��LV�WKHUPDO�HQHUJ\�WUDQVIHUUHG�IURP�D�KRWWHU�V\VWHP�WR�D�FRROHU�V\VWHP�
WKDW�DUH�LQ�FRQWDFW��

Ɣ 7HPSHUDWXUH�LV�D�PHDVXUH�RI�WKH�DYHUDJH�NLQHWLF�HQHUJ\�RI�WKH�DWRPV�RU�

PROHFXOHV�LQ�WKH�V\VWHP��

Ɣ 7KH�]HURWK�ODZ�RI�WKHUPRG\QDPLFV�VD\V�WKDW�QR�KHDW�LV�WUDQVIHUUHG�EHWZHHQ�WZR�

REMHFWV�LQ�WKHUPDO�HTXLOLEULXP��WKHUHIRUH��WKH\�DUH�WKH�VDPH�WHPSHUDWXUH��

Ɣ :H�FDQ�FDOFXODWH�WKH�KHDW�UHOHDVHG�RU�DEVRUEHG�XVLQJ�WKH�VSHFLILF�KHDW�FDSDFLW\��
&��WKH�PDVV�RI�WKH�VXEVWDQFH��P��DQG�WKH�FKDQJH�LQ�WHPSHUDWXUH�ǻ7�LQ�WKH�
IROORZLQJ�HTXDWLRQ�����T Pî&îǻ7�

,U�tU�c�,��őŕ�£ð·�ĘĊı�ĘÑ¾�ćĊ£±ĘÕ±¾�ćĊù°è¾ïď�
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t¾Ċïù·Õð¤ïÕ±£Ų��£èùĊ�ı�Ę¾ïć¾Ċ£ĘĞĊ£��ƅ�Ŕ�£è�őŔ�·¾�ï£ıùƆƘ

�
ÑĘĘćďŲžž¾ďŸåÑ£ð£±£·¾ïıŸùĊÌžƘ

cĞðĘùď�ï¤ď�ÕïćùĊĘ£ðĘ¾ďƘ

Ɣ (O��FDORU���T��HV�HQHUJtD�WpUPLFD�TXH�VH�WUDQVILHUH�GH�XQ�VLVWHPD�PiV�FDOLHQWH�D�XQ�
VLVWHPD�PiV�IUtR�TXH�HVWiQ�HQ�FRQWDFWR��

Ɣ /D�WHPSHUDWXUD�HV�XQD�PHGLGD�GH�OD�HQHUJtD�FLQpWLFD�SURPHGLR�GH�ORV�iWRPRV�R�

PROpFXODV�HQ�HO�VLVWHPD��

Ɣ /D��OH\�GHO�FHUR�GH�OD�WHUPRGLQiPLFD ��GLFH�TXH�QR�VH�WUDQVILHUH�FDORU�HQWUH�GRV�

REMHWRV�HQ�HTXLOLEULR�WpUPLFR��SRU�OR�WDQWR��HVWiQ�D�OD�PLVPD�WHPSHUDWXUD��

Ɣ 3RGHPRV�FDOFXODU�HO�FDORU�OLEHUDGR�R�DEVRUELGR�XWLOL]DQGR�HO�FDORU�HVSHFtILFR��&��
OD�PDVD��P��GH�OD�VXVWDQFLD�\�HO�FDPELR�HQ�WHPSHUDWXUD��ǻ7�HQ�OD�HFXDFLyQ��

ż T Pî&îǻ7�

�è�±£èùĊ�¾ð�è£�Ę¾Ċïù·Õð¤ïÕ±£�

¢4Xp�FRQWLHQH�PiV�FDORU��XQD�WD]D�GH�FDIp�R�XQ�YDVR�GH�Wp�KHODGR"�(Q�FODVH�GH�
TXtPLFD��HVWD�VHUtD�XQD�SUHJXQWD�FDSFLRVD��£OR�VLHQWR����(Q�WHUPRGLQiPLFD��HO�FDORU�WLHQH�
XQ�VLJQLILFDGR�PX\�FRQFUHWR�TXH�HV�GLIHUHQWH�GH�OD�PDQHUD�HQ�OD�TXH�SRGUtDPRV�XVDU�OD�
SDODEUD�HQ�HO�GLVFXUVR�FRWLGLDQR��/RV�FLHQWtILFRV�GHILQHQ�HO�FDORU�FRPR�OD��HQHUJtD�
WpUPLFD�WUDQVIHULGD�HQWUH�GRV�VLVWHPDV�D�GLIHUHQWHV�WHPSHUDWXUDV�TXH�HQWUDQ�HQ�
FRQWDFWR���(O�FDORU�VH�HVFULEH�FRQ�HO�VtPEROR��T��R� �4���\�WLHQH�XQLGDGHV�GH�MRXOHV��-���

7UHV�FXERV�GH�KLHOR�VH�

GHUULWHQ�HQ�XQ�FKDUFR�GH�

DJXD�VREUH�XQD�VXSHUILFLH�

UHIOHMDQWH����(O�FDORU�VH�

WUDQVILHUH�GH�ORV�DOUHGHGRUHV�

KDFLD�HO�KLHOR��OR�TXH�SURYRFD�

��



b
�

TXH�HO�KLHOR�FDPELH�GH�IDVH�\�VH�YXHOYD�DJXD���

)RWR�GH�FXERV�GH�KLHOR ��GH�IOLFNU���&&�%<���� ���

$O�FDORU�D�YHFHV�VH�OH�OODPD�XQD��PDJQLWXG�GH�SURFHVR���SRUTXH�HVWi�GHILQLGR�HQ�HO�

FRQWH[WR�GH�XQ�SURFHVR�SRU�HO�FXDO�VH�SXHGH�WUDQVIHULU�HQHUJtD��1R�GHFLPRV�TXH�XQD�

WD]D�GH�FDIp�FRQWLHQH�FDORU��SHUR�SRGHPRV�KDEODU�GHO�FDORU��WUDQVIHULGR ��GH�OD�WD]D�GH�

FDIp�FDOLHQWH�D�WX�PDQR��(O�FDORU�WDPELpQ�HV�XQD�SURSLHGDG�H[WHQVLYD��DVt�TXH�HO�FDPELR�

GH�WHPSHUDWXUD�TXH�UHVXOWD�DO�WUDQVIHULU�FDORU�D�XQ�VLVWHPD�GHSHQGH�GH�FXiQWDV�

PROpFXODV�KD\�HQ�HO�VLVWHPD��

E£�Ċ¾è£±Õúð�¾ðĘĊ¾�±£èùĊ�ı�Ę¾ïć¾Ċ£ĘĞĊ£�

&DORU�\�WHPSHUDWXUD�VRQ�GRV�FRQFHSWRV�GLIHUHQWHV�SHUR�HVWUHFKDPHQWH�UHODFLRQDGRV��

2EVHUYD�TXH�WLHQHQ�GLIHUHQWHV�XQLGDGHV��OD�WHPSHUDWXUD�WtSLFDPHQWH�WLHQH�XQLGDGHV�GH�

JUDGRV�&HOVLXV��R&��R�.HOYLQ��.���\�HO�FDORU�WLHQH�XQLGDGHV�GH�HQHUJtD��MRXOHV��-���/D�

WHPSHUDWXUD�HV�XQD�PHGLGD�GH�OD�HQHUJtD�FLQpWLFD�SURPHGLR�GH�ORV�iWRPRV�R�PROpFXODV�

HQ�HO�VLVWHPD��/DV�PROpFXODV�GH�DJXD�HQ�XQD�WD]D�GH�FDIp�FDOLHQWH�WLHQHQ�XQD�PD\RU�

HQHUJtD�FLQpWLFD�SURPHGLR�TXH�ODV�PROpFXODV�GH�DJXD�HQ�XQD�WD]D�GH�Wp�KHODGR��OR�TXH�

WDPELpQ�VLJQLILFD�TXH�HVWiQ�PRYLpQGRVH�D�XQD�YHORFLGDG�PiV�DOWD��/D�WHPSHUDWXUD�

WDPELpQ�HV�XQD�SURSLHGDG�LQWHQVLYD��(VWR�VLJQLILFD�TXH�QR�GHSHQGH�GH�TXp�WDQWD�

FDQWLGDG�WHQJDV�GH�XQD�VXVWDQFLD��£VLHPSUH�\�FXDQGR�HVWp�WRGD�D�OD�PLVPD�

WHPSHUDWXUD����3RU�HVWD�UD]yQ��ORV�TXtPLFRV�SXHGHQ�XWLOL]DU�HO�SXQWR�GH�IXVLyQ�SDUD�

SRGHU�LGHQWLILFDU�XQD�VXVWDQFLD�SXUD��OD�WHPSHUDWXUD�D�OD�FXDO�VH�GHUULWH�HV�XQD�

SURSLHGDG�GH�OD�VXVWDQFLD�TXH�QR�GHSHQGH�GH�OD�PDVD�GH�XQD�PXHVWUD��

$�QLYHO�DWyPLFR��ODV�PROpFXODV�HQ�FDGD�REMHWR�HVWiQ�FRQVWDQWHPHQWH�HQ�PRYLPLHQWR�\�

FKRFDQGR�HQWUH�Vt��&DGD�YH]�TXH�FKRFDQ��SXHGHQ�WUDQVIHULU�HQHUJtD�FLQpWLFD��&XDQGR�

GRV�VLVWHPDV�HVWiQ�HQ�FRQWDFWR��VH�YD�D�WUDQVIHULU�FDORU�GHO�VLVWHPD�PiV�FDOLHQWH�DO�PiV�

IUtR�SRU�PHGLR�GH�FKRTXHV�PROHFXODUHV��/D�HQHUJtD�WpUPLFD�YD�D�IOXLU�HQ�HVD�GLUHFFLyQ�

��

b
�

KDVWD�TXH�ORV�GRV�REMHWRV�HVWiQ�D�OD�PLVPD�WHPSHUDWXUD��&XDQGR�HVWR�RFXUUH��GHFLPRV�

TXH�HVWiQ�HQ��HTXLOLEULR�WpUPLFR���

E£�è¾ı�±¾Ċù�·¾�è£�Ę¾Ċïù·Õð¤ïÕ±£Ų�·¾ËÕðÕĊ�¾è�¾ĉĞÕèÕ°ĊÕù�Ę¿ĊïÕ±ù�

/D�OH\�GHO�FHUR�GH�OD�WHUPRGLQiPLFD�GHILQH�HO�HTXLOLEULR�WpUPLFR�HQ�XQ�VLVWHPD�DLVODGR��

'H�DFXHUGR�FRQ�HVWD�OH\��FXDQGR�GRV�REMHWRV�HQ�HTXLOLEULR�WpUPLFR�HVWiQ�HQ�FRQWDFWR��

QR�KD\�QLQJXQD�WUDQVIHUHQFLD�GH�FDORU�QHWR�HQWUH�HOORV��SRU�OR�WDQWR��HVWiQ�D�OD�PLVPD�

WHPSHUDWXUD��2WUD�IRUPD�GH�HQXQFLDU�OD�OH\�FHUR�HV�GHFLU�TXH�VL�GRV�REMHWRV�SRU�

VHSDUDGR�HVWiQ�FDGD�XQR�HQ�HTXLOLEULR�WpUPLFR�FRQ�XQ�WHUFHU�REMHWR��HQWRQFHV�HVWiQ�HQ�

HTXLOLEULR�WpUPLFR�HQWUH�Vt��

/D�OH\�FHUR�QRV�SHUPLWH�PHGLU�OD�WHPSHUDWXUD�GH�ORV�REMHWRV��&DGD�YH]�TXH�XVDPRV�XQ�

WHUPyPHWUR�HVWDPRV�XWLOL]DQGR�OD�OH\�FHUR�GH�OD�WHUPRGLQiPLFD��'LJDPRV�TXH�PHGLPRV�

OD�WHPSHUDWXUD�GHO�DJXD�HQ�XQD�WLQD�GH�EDxR��3DUD�DVHJXUDUQRV�GH�TXH�OD�OHFWXUD�HV�

FRUUHFWD��JHQHUDOPHQWH�TXHUHPRV�HVSHUDU�D�TXH�OD�OHFWXUD�GH�WHPSHUDWXUD�SHUPDQH]FD�

FRQVWDQWH��£(VWDPRV�HVSHUDQGR�TXH�HO�WHUPyPHWUR�\�HO�DJXD�DOFDQFHQ�HO�HTXLOLEULR�

WpUPLFR��&XDQGR�OR�KD\DQ�DOFDQ]DGR��OD�WHPSHUDWXUD�GHO�EXOER�GHO�WHUPyPHWUR�\�GHO�

DJXD�GH�OD�EDxHUD�VHUi�OD�PLVPD��\�QR�KDEUi�WUDQVIHUHQFLD�GH�FDORU�QHWR�GH�XQ�REMHWR�DO�

RWUR��VXSRQLHQGR�TXH�QR�KD\D�SpUGLGD�GH�FDORU�KDFLD�ORV�DOUHGHGRUHV���

�£ć£±Õ·£·�Ę¿ĊïÕ±£Ų�±ùðĪ¾ĊĘÕĊ�¾ðĘĊ¾�±£èùĊ�ı�±£ï°Õù�·¾�Ę¾ïć¾Ċ£ĘĞĊ£�

¢&yPR�SRGHPRV�PHGLU�HO�FDORU"�(VWDV�VRQ�DOJXQDV�GH�ODV�FRVDV�TXH�VDEHPRV�VREUH�HO�

FDORU�KDVWD�DKRUD��

Ɣ &XDQGR�XQ�VLVWHPD�DEVRUEH�R�SLHUGH�FDORU��OD�HQHUJtD�FLQpWLFD�SURPHGLR�GH�ODV�

PROpFXODV�YD�D�FDPELDU��$Vt�TXH�OD�WUDQVIHUHQFLD�GH�FDORU�UHVXOWD�HQ�XQ�FDPELR�

���



b
�

HQ�OD�WHPSHUDWXUD�GHO�VLVWHPD��VLHPSUH�\�FXDQGR�HO�VLVWHPD�QR�HVWp�SDVDQGR�SRU�

XQ�FDPELR�GH�IDVH��

Ɣ (O�FDPELR�GH�WHPSHUDWXUD�GHELGR�DO�FDORU�WUDQVIHULGR�GH�R�KDFLD�XQ�VLVWHPD�

GHSHQGH�GH�FXiQWDV�PROpFXODV�KD\D�HQ�HO�VLVWHPD��

3RGHPRV�XWLOL]DU�XQ�WHUPyPHWUR�SDUD�PHGLU�HO�FDPELR�HQ�OD�WHPSHUDWXUD�GH�XQ�VLVWHPD��

¢&yPR�SRGHPRV�XVDU�HO�FDPELR�GH�WHPSHUDWXUD�SDUD�FDOFXODU�HO�FDORU�WUDQVIHULGR"�

3DUD�DYHULJXDU�FyPR�HO�FDORU�WUDQVIHULGR�D�XQ�VLVWHPD�YD�D�FDPELDU�OD�WHPSHUDWXUD�GH�
HVWH��WHQHPRV�TXH�VDEHU�DO�PHQRV���FRVDV��

Ɣ (O�Q~PHUR�GH�PROpFXODV�HQ�HO�VLVWHPD��

Ɣ /D�FDSDFLGDG�WpUPLFD�GHO�VLVWHPD��

/D�FDSDFLGDG�WpUPLFD�QRV�GD�LQIRUPDFLyQ�VREUH�TXp�WDQWD�HQHUJtD�VH�QHFHVLWD�SDUD�
FDPELDU�OD�WHPSHUDWXUD�GH�XQD�VXVWDQFLD�GDGD�DO�VXSRQHU�TXH�QR�RFXUUH�XQ�FDPELR�GH�
IDVH��+D\�GRV�PDQHUDV�SULQFLSDOHV�HQ�ODV�TXH�VH�UHSRUWD�OD�FDSDFLGDG�WpUPLFD��(O��FDORU�
HVSHFtILFR ���WDPELpQ�OODPDGR�FDSDFLGDG�FDORUtILFD�HVSHFtILFD���TXH�VH�UHSUHVHQWD�SRU�HO�
VtPEROR�F�R�&��HV�OD�FDQWLGDG�GH�HQHUJtD�TXH�VH�QHFHVLWD�SDUD�HOHYDU�OD�WHPSHUDWXUD�GH�
XQ�JUDPR ��GH�XQD�VXVWDQFLD�HQ���R�&�R��.��(O�FDORU�HVSHFtILFR�QRUPDOPHQWH�WLHQH�
XQLGDGHV�GH�-��JUDPRV
.���(O�FDORU�HVSHFtILFR�PRODU��&�P��R�&�PRO ���PLGH�OD�FDQWLGDG�GH�
HQHUJtD�WpUPLFD�TXH�VH�QHFHVLWD�SDUD�HOHYDU�OD�WHPSHUDWXUD�GH�XQ�PRO�GH�VXVWDQFLD�HQ�
� �R�&�R��.��\�XVXDOPHQWH�WLHQH�XQLGDGHV�GH�-��PRO
.���3RU�HMHPSOR��OD�FDSDFLGDG�WpUPLFD�
GHO�SORPR�SXHGH�HVWDU�GDGD�FRPR�HO�FDORU�HVSHFtILFR��������-�J
.��R�HO�FDORU�HVSHFtILFR�
PRODU��������-�PRO
.��

>¢3RU�TXp�GLIHUHQWHV�VXVWDQFLDV�WLHQHQ�GLVWLQWRV�FDORUHV�HVSHFtILFRV"�3HQVHPRV�HQ�OR�
TXH�VXFHGH�D�QLYHO�PROHFXODU�FXDQGR�OH�DJUHJDPRV�HQHUJtD�WpUPLFD�D�DOJXQDV�
PROpFXODV��/D�HQHUJtD�WpUPLFD�SXHGH�DOPDFHQDUVH�FRPR�YLEUDFLRQHV�\�URWDFLRQHV�HQWUH�
ORV�iWRPRV�HQ�XQD�PROpFXOD��OR�FXDO�QR�DXPHQWD�VLJQLILFDWLYDPHQWH�OD�WHPSHUDWXUD�GHO�
VLVWHPD��/D�HQHUJtD�WDPELpQ�SXHGH�XVDUVH�SDUD�LQWHUUXPSLU�ODV�LQWHUDFFLRQHV�

���

b
�

LQWHUPROHFXODUHV�\�DXPHQWDU�OD�YHORFLGDG�GH�WRGD�OD�PROpFXOD��OR�FXDO�DXPHQWD�VX�
HQHUJtD�FLQpWLFD�GH�WUDVODFLyQ��

/D�WHPSHUDWXUD�HV�SULQFLSDOPHQWH�XQD�PHGLGD�GH�OD�HQHUJtD�FLQpWLFD�GH�WUDVODFLyQ�GHO�
VLVWHPD��'HSHQGLHQGR�GH�OD�HVWUXFWXUD�PROHFXODU�\�GH�ODV�LQWHUDFFLRQHV�
LQWHUPROHFXODUHV��GLIHUHQWHV�VXVWDQFLDV�SXHGHQ�DOPDFHQDU�GLIHUHQWHV�FDQWLGDGHV�GH�
HQHUJtD�WpUPLFD�HQ�IRUPD�GH�YLEUDFLRQHV�\�URWDFLRQHV�DQWHV�GH�TXH�OD�WHPSHUDWXUD�
DXPHQWH�@�

�£è±Ğè£Ċ�e���Ğď£ð·ù�è£�±£ć£±Õ·£·�Ę¿ĊïÕ±£�

3RGHPRV�XVDU�OD�FDSDFLGDG�WpUPLFD�SDUD�GHWHUPLQDU�HO�FDORU�OLEHUDGR�R�DEVRUELGR�SRU�

XQ�PDWHULDO�PHGLDQWH�HO�XVR�GH�OD�VLJXLHQWH�IyUPXOD��

T Pî&îǻ7�

GRQGH�³P´�HV�OD�PDVD�GH�OD�VXVWDQFLD��HQ�JUDPRV���&�HV�HO�FDORU�HVSHFtILFR�\�ǻ7�HV�HO�
FDPELR�GH�WHPSHUDWXUD�GXUDQWH�OD�WUDQVIHUHQFLD�GH�FDORU��7HQ�HQ�FXHQWD�TXH�OD�PDVD�\�
HO�FDORU�HVSHFtILFR�VROR�SXHGHQ�WHQHU�YDORUHV�SRVLWLYRV��SRU�OR�TXH�HO�VLJQR�GH�³T´�
GHSHQGHUi�GHO�VLJQR�GH�ǻ7��3RGHPRV�FDOFXODU�ǻ7�DO�XVDU�OD�VLJXLHQWH�HFXDFLyQ��

ǻ7 7�ILQDO �í7�LQLFLDO�

�GRQGH�7��ILQDO ��\�7��LQLFLDO ��SXHGHQ�WHQHU�XQLGDGHV�GH��R�&�R�.��&RQ�EDVH�HQ�HVWD�HFXDFLyQ��VL�T�
HV�SRVLWLYR��OD�HQHUJtD�GHO�VLVWHPD�DXPHQWD���HQWRQFHV�OD�WHPSHUDWXUD�GH�QXHVWUR�
VLVWHPD�DXPHQWD�\�7��ILQDO ��!�7��LQLFLDO ���6L�T�HV�QHJDWLYR��OD�HQHUJtD�GHO�VLVWHPD�GLVPLQX\H���
HQWRQFHV�OD�WHPSHUDWXUD�GH�QXHVWUR�VLVWHPD�GLVPLQX\H�\�7��ILQDO ����7��LQLFLDO ����

Ƙ

Ƙ

���



b
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cĊù°è¾ï£�·¾�¾â¾ïćèùŲ�¾ðËĊÕ£Ċ�Ğð£�Ę£ķ£�·¾�Ę¿�

'LJDPRV�TXH�WHQHPRV����PO�GH�Wp�FDOLHQWH��\�QRV�JXVWDUtD�TXH�VH�HQIULDUD�DQWHV�GH�

LQWHQWDU�EHEHUOR��(O�Wp�HVWi�D����.��\�TXHUHPRV�TXH�VH�HQIUtH�KDVWD����.��¢&XiQWD�

HQHUJtD�WpUPLFD�WLHQH�TXH�WUDQVIHULUVH�GHO�Wp�D�ORV�DOUHGHGRUHV�SDUD�TXH�VH�HQIUtH"�

7p�QHJUR�FRQ�XQD�URGDMD�GH�OLPyQ�HQ�XQD�WD]D�

EODQFD�FRQ�VX�SODWR�� �

(O�Wp�FDOLHQWH�YD�D�WUDQVIHULU�FDORU�D�ORV�DOUHGHGRUHV�D�

PHGLGD�TXH�VH�HQIUtD���)RWRJUDItD ��GH�3KRWR]RX���&&�

%<�1&�1'�����
�

9DPRV�D�VXSRQHU�TXH�HO�Wp�HV�SULQFLSDOPHQWH�DJXD��GH�PRGR�TXH�SRGDPRV�XVDU�OD�

GHQVLGDG�\�HO�FDORU�HVSHFtILFR�GHO�DJXD�HQ�QXHVWURV�FiOFXORV��(O�FDORU�HVSHFtILFR�GHO�

DJXD�HV������-�J
.�\�VX�GHQVLGDG�HV������J�P/��3RGHPRV�FDOFXODU�OD�HQHUJtD�

WUDQVIHULGD�HQ�HO�SURFHVR�GH�HQIULDU�HO�Wp�PHGLDQWH�HVWRV�SDVRV��

���&DOFXODU�OD�PDVD�GH�OD�VXVWDQFLD�

3RGHPRV�FDOFXODU�OD�PDVD�GHO�Wp�DJXD�XVDQGR�HO�YROXPHQ�\�OD�GHQVLGDG�GHO�DJXD��

P ���P/�[�����J�P/� �����J�

�

�

���

b
�

���&DOFXODU�HO�FDPELR�GH�WHPSHUDWXUD��ǻ7�

3RGHPRV�FDOFXODU�HO�FDPELR�GH�WHPSHUDWXUD���ǻ7��D�SDUWLU�GH�OD�WHPSHUDWXUD�LQLFLDO�\�OD�
ILQDO�� �

ǻ7 7�ILQDO �í7�LQLFLDO �

 ���.í���. �í��.�

�&RPR�OD�WHPSHUDWXUD�GHO�Wp�GLVPLQX\H�\�ǻ7�HV�QHJDWLYR��HVSHUDUtDPRV�TXH�T�WDPELpQ�
VHD�QHJDWLYR��\D�TXH�QXHVWUR�VLVWHPD�SLHUGH�HQHUJtD�WpUPLFD��

���'HVSHMDU��T�

$KRUD�SRGHPRV�HQFRQWUDU�HO�FDORU�WUDQVIHULGR�GHVGH�HO�Wp�FDOLHQWH�XVDQGR�OD�HFXDFLyQ�

GH�FDORU��

�

T� Pî&îǻ7�

 ���J�î������-��J
.��î�í��.�

 í�����-�

�$Vt��FDOFXODPRV�TXH�HO�Wp�WUDQVILHUH������-�GH�HQHUJtD�D�ORV�DOUHGHGRUHV�FXDQGR�VH�
HQIUtD�GH����.�D����.��

�ùð±èĞďÕùð¾ď�

(Q�WHUPRGLQiPLFD��FDORU�\�WHPSHUDWXUD�VRQ�FRQFHSWRV�HVWUHFKDPHQWH�UHODFLRQDGRV�FRQ�

GHILQLFLRQHV�SUHFLVDV��

Ɣ (O�FDORU��T��HV�HQHUJtD�WpUPLFD�TXH�VH�WUDQVILHUH�GH�XQ�VLVWHPD�PiV�FDOLHQWH�D�XQ�
VLVWHPD�PiV�IUtR�TXH�HVWiQ�HQ�FRQWDFWR��

���



b
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Ɣ /D�WHPSHUDWXUD�HV�XQD�PHGLGD�GH�OD�HQHUJtD�FLQpWLFD�SURPHGLR�GH�ORV�iWRPRV�R�

PROpFXODV�HQ�HO�VLVWHPD��

Ɣ /D�OH\�GHO�FHUR�GH�OD�WHUPRGLQiPLFD�GLFH�TXH�QR�VH�WUDQVILHUH�FDORU�HQWUH�GRV�

REMHWRV�HQ�HTXLOLEULR�WpUPLFR��SRU�OR�WDQWR��HVWiQ�D�OD�PLVPD�WHPSHUDWXUD��

Ɣ 3RGHPRV�FDOFXODU�HO�FDORU�OLEHUDGR�R�DEVRUELGR�XWLOL]DQGR�HO�FDORU�HVSHFtILFR�&��OD�
PDVD�P�GH�OD�VXVWDQFLD�\�HO�FDPELR�HQ�WHPSHUDWXUD�ǻ7�FRQ�OD�VLJXLHQWH�
HFXDFLyQ����T Pî&îǻ7�

�
eĞ¾ďĘÕùðďž�cĊ¾ÌĞðĘ£ďŲ�ƅďć¾±ÕËÕ±�Ñ¾£Ę�ùË�ī£Ę¾Ċ�Õď�ŔŸőŘ�AžÌŮC��ùĊ���ù��ƆƘ
Ƙ

�� :KLFK�RI�WKH�IROORZLQJ�LV�UHODWHG�WR�KRZ�IDVW�WKH�PROHFXOHV�LQ�D�VXEVWDQFH�DUH�
PRYLQJ"�

D� +HDW�(QHUJ\�
E� 7HPSHUDWXUH�
F� 6SHFLILF�+HDW�&DSDFLW\�
G� %RWK�KHDW�HQHUJ\�DQG�WHPSHUDWXUHa

�� +RZ�PXFK�HQHUJ\�LV�QHHGHG�WR�FKDQJH�WKH�WHPSHUDWXUH�RI������J�RI�ZDWHU�E\�
����."��
�
�
�
�
�

�� +RZ�PDQ\�JUDPV�RI�ZDWHU�FDQ�EH�KHDWHG�IURP�������R�&�WR����R�&�XVLQJ���������
-RXOHV"��

�
�
�
�
�
�
�

�� :KDW�LV�WKH�ILQDO�WHPSHUDWXUH�DIWHU�����-RXOHV�LV�DEVRUEHG�E\�����J�RI�ZDWHU�DW�
�����R�&"��

�

���

b
�

�� 7KH�KHDW�FDSDFLW\�RI�DOXPLQXP�LV�������-�J�R�&��D��+RZ�PXFK�HQHUJ\�LV�QHHGHG�WR�
UDLVH�WKH�WHPSHUDWXUH�RI�D������[�������J�EORFN�RI�DOXPLQXP�IURP������R�&�WR������R�&"��
�
�
�
�
�
�
�
�

�� $�SLHFH�RI�PHWDO�ZHLJKLQJ��������J�ZDV�KHDWHG�WR��������&�DQG�WKHQ�SXW�LW�LQWR�
������P/�RI�ZDWHU��LQLWLDOO\�DW�������&���7KH�PHWDO�DQG�ZDWHU�ZHUH�DOORZHG�WR�
FRPH�WR�DQ�HTXLOLEULXP�WHPSHUDWXUH��GHWHUPLQHG�WR�EH�������&��$VVXPLQJ�QR�KHDW�
ORVW�WR�WKH�HQYLURQPHQW��FDOFXODWH�WKH�VSHFLILF�KHDW�RI�WKH�PHWDO���+LQW��)LUVW�
FDOFXODWH�WKH�KHDW�DEVRUEHG�E\�WKH�ZDWHU�WKHQ�XVH�WKLV�YDOXH�IRU�³4´�WR�GHWHUPLQH�
WKH�VSHFLILF�KHDW�RI�WKH�PHWDO�LQ�D�VHFRQG�FDOFXODWLRQ���

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

���
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