
�ƨƉʚʯɼƨ ࢁ ँ ¡ƨŗȳ óɸʯŗɼƨƕ EɼɼɄɼ ŗȳƕ EȭɱǶɼǶƉŗț
éǶʌȕ ¡ǶȳǶȭǶ˲ŗʚǶɄȳ

6ó, ࣗ�ࡱࢅ bŗțț ࡹࡽࡱࡽ ৿ Ď, óŗȳ 6ǶƨǖɄ
óʯɼŗȍ éŗȭɱʯɼƨࣗ ˝Ƕʚǫ ǫƨțɱ ǑɼɄȭ ȭŗȳ˦ Ʉʚǫƨɼʌ



�ȳȳɄʯȳƉƨȭƨȳʚʌυ eɼɄʯɱ˝Ʉɼȕ ࡹ ƕʯƨ ʚɄȳǶǖǫʚ ŗʚ ɱȭࣖυ࢙ࢉࣘࡹࡹ ĸɄʯ ȭʯʌʚ ʌʯſȭǶʚ Ƕʚ Ƕȳ ǖɼɄʯɱʌ ɄǑ ࢅࣽࡽ ँ ˦Ʉʯ ˝Ƕțț ȳɄʚ ǖƨʚ
ƉɼƨƕǶʚ Ʉʚǫƨɼ˝Ƕʌƨࣛυ pɄȭƨ˝Ʉɼȕ ࡹ ƕʯƨ ¡Ʉȳƕŗ˦ ŗʚ ɱȭࣖυ࢙ࢉࣘࡹࡹ óʯɼ˙ƨ˦ ࡹ ˝Ƕțț ƉɄȭƨ Ʉʯʚ țŗʚƨɼ ʚɄƕŗ ࣗ˦ ŗȳƕ ˝Ƕțț ſƨ ƕʯƨ
˝Ƕʚǫ pɄȭƨ˝Ʉɼȕ ࣖࡹ bǶțț Ƕʚ Ʉʯʚ ŗǒʚƨɼ ˦Ʉʯ ̇ȳǶʌǫ ʚǫƨ
ǫɄȭƨ˝Ʉɼȕࣖυ óƨƨ FUEՖՒC�EQO�ECNGPFCT ǑɄɼ ʚǫƨ ¶˾Ɖƨ pɄʯɼʌ ʌƉǫƨƕʯțƨࣖυ İŗǶʚțǶʌʚࣘ ʚǫƨ Ɖțŗʌʌ ˝Ƕțț ȳɄʚ ſƨ ƨ˥ɱŗȳƕǶȳǖࣗ ʯȳǑɄɼʚʯȳŗʚƨț˦ ࣯ࣘࣖ



�ǖƨȳƕŗυ éƨƉŗɱ ǑɼɄȭ �ƨƉʚʯɼƨ ࡽ ँ ȭǶȳǶȭǶ˲Ƕȳǖ ȭƨŗȳ ŗſʌɄțʯʚƨ ƨɼɼɄɼ
ŗȳƕ ǑɄɼȭʯțŗʚǶȳǖ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼࣖυ ¡ǶȳǶȭǶ˲Ƕȳǖ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼࣖυ ,ɄȭɱŗɼǶȳǖ ʚǫƨ ȭƨƕǶŗȳ ʚɄ ʚǫƨ ȭǶȳǶȭǶ˲ƨɼ ɄǑ ȭƨŗȳ ʌɸʯŗɼƨƕ
ƨɼɼɄɼࣖυ EȭɱǶɼǶƉŗț ɼǶʌȕ ȭǶȳǶȭǶ˲ŗʚǶɄȳࣖ



éƨƉŗɱ ǑɼɄȭ �ƨƉʚʯɼƨ ࡽ



ÿǫƨ ȭƨƕǶŗȳ ȭǶȳǶȭǶ˲ƨʌ ȭƨŗȳ ŗſʌɄțʯʚƨ ƨɼɼɄɼυ ¶ʯɼ ɱɼɄſțƨȭ ˝ŗʌࣘ ̇ȳƕ ɏ˶ ˝ǫǶƉǫ ȭǶȳǶȭǶ˲ƨʌ ʚǫƨ ȭƨŗȳ
ŗſʌɄțʯʚƨ ƨɼɼɄɼࣗ ҫ	ɏ
 � �Ӏ Ӏذһ�� ]Ӌһ ˲ ɏ]ࣖυ éƨǖŗɼƕțƨʌʌ ɄǑ ǶǑ Ӏ Ƕʌ Ʉƕƕ Ʉɼ ƨ˙ƨȳࣗ ʚǫƨ ŗȳʌ˝ƨɼ Ƕʌɏ˶ � ¡ƨƕǶŗȳ	Ӌ�
 Ȫ 
 ӋӀ
ࣖ ÿǫƨ ſƨʌʚ ɱɼƨƕǶƉʚǶɄȳࣗ Ƕȳ ʚƨɼȭʌ ɄǑ
ȭƨŗȳ ŗſʌɄțʯʚƨ ƨɼɼɄɼࣗ Ƕʌ ʚǫƨ ȭƨƕǶŗȳࣖυ İǫƨȳ Ӏ Ƕʌ Ʉƕƕࣗ ʚǫǶʌ ŗȳʌ˝ƨɼ Ƕʌ ʯȳǶɸʯƨࣖυ İǫƨȳ Ӏ Ƕʌ ƨ˙ƨȳࣗ ŗȳ˦ ȳʯȭſƨɼ ſƨʚ˝ƨƨȳ ʚǫƨ ȭǶƕƕțƨ ʚ˝Ʉ

ƕŗʚŗ ɱɄǶȳʚʌ ŗțʌɄ ȭǶȳǶȭǶ˲ƨʌ ȭƨŗȳ ŗſʌɄțʯʚƨ ƨɼɼɄɼࣖυ İƨ ƕƨ̇ȳƨ ʚǫƨ ȭƨƕǶŗȳ ɄǑ ŗȳ ƨ˙ƨȳ ȳʯȭſƨɼ ɄǑ ƕŗʚŗ
ɱɄǶȳʚʌ ʚɄ ſƨ ʚǫƨ ȭƨŗȳ ɄǑ ʚǫƨ ȭǶƕƕțƨ ʚ˝Ʉ ƕŗʚŗ ɱɄǶȳʚʌࣖ

¥



ÿǫƨ ȭƨŗȳ ŗſʌɄțʯʚƨ ƨɼɼɄɼ Ƕʌ ȳɄʚ ƕǶ˽ƨɼƨȳʚǶŗſțƨυ İƨ Ɖŗȳऒʚ ƉɄȭɱʯʚƨ ҷҷɏ ]Ӌһ ˲ ɏ]ࣖυ éƨȭƨȭſƨɼࣘ ]Ӌһ ˲ ɏ] ȭƨŗʌʯɼƨʌ ǫɄ˝ Ǒŗɼ ɏ Ƕʌ ǑɼɄȭ Ӌһࣖυ çʯƨʌʚǶɄȳࣘ yʌ ʚǫƨɼƨ ʌɄȭƨʚǫǶȳǖ ſƨʌǶƕƨʌ ]Ӌһ ˲ ɏ] ˝ǫǶƉǫࣘ
ࣖࡹ ¡ƨŗʌʯɼƨʌ ǫɄ˝ Ǒŗɼ ɏ Ƕʌ ǑɼɄȭ Ӌһࣗ ŗȩƐ
ࣖࡽ Ƕʌ ƕǶ˽ƨɼƨȳʚǶŗſțƨࣞ



ÿǫƨ ȭƨŗȳ ŗſʌɄțʯʚƨ ƨɼɼɄɼ Ƕʌ ȳɄʚ ƕǶ˽ƨɼƨȳʚǶŗſțƨυ İƨ Ɖŗȳऒʚ ƉɄȭɱʯʚƨ ҷҷɏ ]Ӌһ ˲ ɏ]ࣖυ éƨȭƨȭſƨɼࣘ ]Ӌһ ˲ ɏ] ȭƨŗʌʯɼƨʌ ǫɄ˝ Ǒŗɼ ɏ Ƕʌ ǑɼɄȭ Ӌһࣖυ çʯƨʌʚǶɄȳࣘ yʌ ʚǫƨɼƨ ʌɄȭƨʚǫǶȳǖ ſƨʌǶƕƨʌ ]Ӌһ ˲ ɏ] ˝ǫǶƉǫࣘ
ࣖࡹ ¡ƨŗʌʯɼƨʌ ǫɄ˝ Ǒŗɼ ɏ Ƕʌ ǑɼɄȭ Ӌһࣗ ŗȩƐ
ࣖࡽ Ƕʌ ƕǶ˽ƨɼƨȳʚǶŗſțƨࣞυ �ȳʌ˝ƨɼࣘ óɸʯŗɼƨƕ ƨɼɼɄɼࣖ



ÿǫƨ ʌɸʯŗɼƨƕ ƨɼɼɄɼυ �ƨʚ ɏ ſƨ ŗ ɱɼƨƕǶƉʚǶɄȳ ŗȳƕ Ӌ ſƨ ʚǫƨ ʚɼʯƨ ˙ŗțʯƨ ࣯Ƕࣖƨࣖ ʚǫƨ
एɼǶǖǫʚ ŗȳʌ˝ƨɼऐࣱࣖ ÿǫƨ ʌɸʯŗɼƨƕ ƨɼɼɄɼ Ƕʌࣘ]Ӌ ˲ ɏ]� � 	Ӌ ˲ ɏ
�υ �Ƕȕƨ ŗſʌɄțʯʚƨ ƨɼɼɄɼࣗ ʌɸʯŗɼƨƕ ƨɼɼɄɼ ȭƨŗʌʯɼƨʌ ǫɄ˝ Ǒŗɼ ɏ Ƕʌ
ǑɼɄȭ Ӌࣖυ $ʯʚ ʯȳțǶȕƨ ŗſʌɄțʯʚƨ ƨɼɼɄɼࣗ ʚǫƨ ʌɸʯŗɼƨƕ ƨɼɼɄɼ Ƕʌ
ƕǶ˽ƨɼƨȳʚǶŗſțƨࣘ ҷҷɏ	Ӌ ˲ ɏ
� � 2 (y- 4) C- 1)

= -2 (y - h)
= 21h - y)



ÿǫƨ ȳƨ˝ Ƕƕƨŗυ bǶȳƕ ɏ˶ ſ˦ ȭǶȳǶȭǶ˲Ƕȳǖ ʚǫƨ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼࣘҫʌɸ	ɏ
 � �Ӏ Ӏذһ�� 	Ӌһ ˲ ɏ
�υ óʚɼŗʚƨǖ˦ࣘ ÿŗȕƨ ʚǫƨ ƕƨɼǶ˙ŗʚǶ˙ƨࣗ ʌƨʚ Ƕʚ ƨɸʯŗț ʚɄ ˲ƨɼɄࣗ ŗȳƕ
ʌɄț˙ƨ ǑɄɼ ʚǫƨ ȭǶȳǶȭǶ˲ƨɼࣖ



¡ǶȳǶȭǶ˲Ƕȳǖ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼ



ҫʌɸ	ɏ
 � �Ӏ Ӏذһ�� 	Ӌһ ˲ ɏ
�
6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

İǫǶƉǫ ɄǑ ʚǫƨʌƨ Ƕʌ ҷҫʌɸ�ҷɏࣞ
ŗࣱ �Ӏ Ӏذһ�� 	Ӌһ ˲ ɏ
 ſࣱ �
Ɖࣱ

Ӏذһ�� Ӌһ ƕࣱ �Ӏ Ӏذһ�� 	ɏ ˲ Ӌһ

ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ʚǫƨ ƉɄƕƨ ࢅ࢙ࢁࢉ ࣖ࢕ࡱࡽࢅ

0



óɄțʯʚǶɄȳҷҫʌɸҷɏ � ҷҷɏ �Ӏډ Ӏذһ�� 	Ӌһ ˲ ɏ
ژ�
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→
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óƨʚ ʚɄ ˲ƨɼɄ ŗȳƕ ʌɄț˙ƨ ǑɄɼ ȭǶȳǶȭǶ˲ƨɼ

2- § ( h-y :) = 0

⇐ in-ii÷;÷÷&5--1i Éyi = 0i= I

nh - Éyi --of
c-= I



ÿǫƨ ȭƨŗȳ ȭǶȳǶȭǶ˲ƨʌ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼ

υ ¶ʯɼ ȳƨ˝ ɱɼɄſțƨȭ ˝ŗʌࣘ ̇ȳƕ ɏ˶ ˝ǫǶƉǫ ȭǶȳǶȭǶ˲ƨʌ ʚǫƨ ȭƨŗȳ
ʌɸʯŗɼƨƕ ƨɼɼɄɼࣗ ҫӅӃ	ɏ
 � �Ӏ ˱Ӏһ��	Ӌһ ˲ ɏ
�ࣖυ ÿǫƨ ŗȳʌ˝ƨɼ Ƕʌࣘ ¡ƨŗȳ	Ӌ�
 Ȫ 
 ӋӀ
ࣖυ ÿǫƨ ſƨʌʚ ɱɼƨƕǶƉʚǶɄȳࣗ Ƕȳ ʚƨɼȭʌ ɄǑ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼࣗ

Ƕʌ ʚǫƨ ȭƨŗȳࣖυ ÿǫǶʌ ŗȳʌ˝ƨɼ Ƕʌ ŗț˝ŗ˦ʌ ʯȳǶɸʯƨࣛυ ¥Ʉʚƨࣘ İǫǶțƨ ˝ƨ ʯʌƨƕ ƉŗțƉʯțʯʌ ʚɄ ȭǶȳǶȭǶ˲ƨ ȭƨŗȳ ʌɸʯŗɼƨƕ
ƨɼɼɄɼ ǫƨɼƨࣗ ʚǫƨɼƨ ŗɼƨ Ʉʚǫƨɼ ˝ŗ˦ʌ ʚɄ ƕɄ Ƕʚࣛυ óƨƨ pɄȭƨ˝Ʉɼȕ ࣖࡽ

mean of Incan sq . errdata points !



6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

óʯɱɱɄʌƨ Ӌ�
 Ȫ 
 ӋӀ ŗɼƨ ʌŗțŗɼǶƨʌࣖ İǫǶƉǫ ɱțɄʚ ƉɄʯțƕ ſƨҫʌɸ	ɏ
ࣞ

࣯ŗࣱ ࣯ſࣱ

࣯Ɖࣱ ࣯ƕࣱ

✓

saw,¥e
rear

errorIII.+can I
be

neg



࣯ŗࣱ ࣯ſࣱ

࣯Ɖࣱ ࣯ƕࣱ

ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ʚǫƨ ƉɄƕƨ ࢅ࢙ࢁࢉ ࣖ࢕ࡱࡽࢅ

✗ ¥



,ɄȭɱŗɼǶȳǖ ʚǫƨ ȭƨƕǶŗȳ ŗȳƕ ȭƨŗȳ



¶ʯʚțǶƨɼʌυ ,ɄȳʌǶƕƨɼ Ʉʯɼ ɄɼǶǖǶȳŗț ƕŗʚŗʌƨʚ ɄǑ ࢉ ʌŗțŗɼǶƨʌࣖ��
��� ��
��� ��
��� ���
��� ���
���υ �ʌ Ƕʚ ʌʚŗȳƕʌࣗ ʚǫƨ ȭƨƕǶŗȳ Ƕʌ ࡱࡱࡱࣗࢍ࢙ ŗȳƕ ʚǫƨ ȭƨŗȳ Ƕʌ
υࣖࡱࡱࡱࣗࡽࡹࡹ İǫŗʚ ǶǑ ˝ƨ ŗƕƕ ���
��� ʚɄ ʚǫƨ țŗɼǖƨʌʚ ʌŗțŗɼ˦ࣞ��
��� ��
��� ��
��� ���
��� ���
���υ ¥Ʉ˝ࣗ ʚǫƨ ȭƨƕǶŗȳ Ƕʌ ʌʚǶțț ࡱࡱࡱࣗࢍ࢙ ſʯʚ ʚǫƨ ȭƨŗȳ Ƕʌ υࣛࡱࡱࡱࣗࡽ࢑ࡹ �ƨ˦ yƕƨŗࣘ ÿǫƨ ȭƨŗȳ Ƕʌ ɸʯǶʚƨ ʌƨȳʌǶʚǶ˙ƨ ʚɄ ɄʯʚțǶƨɼʌࣖ



¶ʯʚțǶƨɼʌυ ÿǫƨ ȭƨŗȳ Ƕʌ ɸʯǶʚƨ ʌƨȳʌǶʚǶ˙ƨ ʚɄ ɄʯʚțǶƨɼʌࣖ

υ ]Ӌ� ˲ ɏ] Ƕʌ ࡱࡹ ʚǶȭƨʌ ŗʌ ſǶǖ ŗʌ ]Ӌ� ˲ ɏ]ࣖυ $ʯʚ 	Ӌ� ˲ ɏ
� Ƕʌ ࡱࡱࡹ ʚǶȭƨʌ ŗʌ ſǶǖ ŗʌ 	Ӌ� ˲ ɏ
�ࣖυ ÿǫǶʌ एɱʯțțʌऐ ɏ˶ ʚɄ˝ŗɼƕʌ Ӌ�ࣖυ óɸʯŗɼƨƕ ƨɼɼɄɼ Ɖŗȳ ſƨ ƕɄȭǶȳŗʚƨƕ ſ˦ ɄʯʚțǶƨɼʌࣖ



E˥ŗȭɱțƨࣘ 6ŗʚŗ óƉǶƨȳʚǶʌʚ óŗțŗɼǶƨʌυ 6ŗʚŗʌƨʚ ɄǑ ࡹࡽࡹࡹ ʌƨțǑࣽɼƨɱɄɼʚƨƕ ƕŗʚŗ ʌƉǶƨȳƉƨ ʌŗțŗɼǶƨʌ Ƕȳ ʚǫƨ
ĎȳǶʚƨƕ óʚŗʚƨʌ ǑɼɄȭ ʚǫƨ ࢕ࡹࡱࡽ óʚŗƉȕ¶˙ƨɼ̈Ʉ˝ ʌʯɼ˙ƨ ࣖ˦υ ¡ƨƕǶŗȳ ঋ िࣖࡱࡱࡱࣗࡱࡱࡹυ ¡ƨŗȳ ঋ िࣖࢁࢁ࢙ࣗࡱࡹࡹυ ¡ŗ˥ ঋ िࣖࡱࡱࡱࣗࡱࡱࡱࣗࡽυ ¡Ƕȳ ঋ िࣖࡹࢁࣖࢍυ ʚǫࢉ࢙ âƨɼƉƨȳʚǶțƨࣘ िࣖࡱࡱࡱࣗࡱࡱࡽ



E˥ŗȭɱțƨࣘ 6ŗʚŗ óƉǶƨȳʚǶʌʚ óŗțŗɼǶƨʌ



E˥ŗȭɱțƨࣘ 6ŗʚŗ óƉǶƨȳʚǶʌʚ óŗțŗɼǶƨʌ



E˥ŗȭɱțƨࣘ yȳƉɄȭƨ yȳƨɸʯŗțǶʚ˦

,ǫŗɼʚࣘ �Ƕʌŗ ,ǫŗɼțɄʚʚƨ éɄʌʚࣗ 6ŗʚŗ˝ɼŗɱɱƨɼ
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E˥ŗȭɱțƨࣘ yȳƉɄȭƨ yȳƨɸʯŗțǶʚ˦
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Shaded areas indicate U.S. recessions Source: U.S. Census Bureau fred.stlouisfed.org
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EȭɱǶɼǶƉŗț ɼǶʌȕ ȭǶȳǶȭǶ˲ŗʚǶɄȳ



� ǖƨȳƨɼŗț Ǒɼŗȭƨ˝Ʉɼȕυ İƨ ʌʚŗɼʚƨƕ ˝Ƕʚǫ ʚǫƨ ȭƨŗȳ ŗſʌɄțʯʚƨ ƨɼɼɄɼࣘҫ	ɏ
 � �Ӏ Ӏذһ�� ]Ӌһ ˲ ɏ]υ ÿǫƨȳ ˝ƨ ǶȳʚɼɄƕʯƉƨƕ ʚǫƨ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼࣘҫʌɸ	ɏ
 � �Ӏ Ӏذһ�� 	Ӌһ ˲ ɏ
�υ ÿǫƨ˦ ǫŗ˙ƨ ʚǫƨ ʌŗȭƨ ǑɄɼȭࣘ ſɄʚǫ ŗɼƨ ŗ˙ƨɼŗǖƨʌ ɄǑ ʌɄȭƨ
ȭƨŗʌʯɼƨȭƨȳʚ ʚǫŗʚ ɼƨɱɼƨʌƨȳʚʌ ǫɄ˝ ƕǶ˽ƨɼƨȳʚ ɏ Ƕʌ ǑɼɄȭ ʚǫƨ
ƕŗʚŗࣖ



� ǖƨȳƨɼŗț Ǒɼŗȭƨ˝Ʉɼȕυ 6ƨ̇ȳǶʚǶɄȳࣘ � țɄʌʌ ǑʯȳƉʚǶɄȳ ҥ	ɏ
 Ӌ
 ʚŗȕƨʌ Ƕȳ ŗ ɱɼƨƕǶƉʚǶɄȳ ɏ
ŗȳƕ ŗ ʚɼʯƨ ˙ŗțʯƨ ࣯Ƕࣖƨࣖ ŗ एɼǶǖǫʚ ŗȳʌ˝ƨɼऐࣱࣗ Ӌࣗ ŗȳƕ Ʉʯʚɱʯʚʌ ŗ
ȳʯȭſƨɼ ȭƨŗʌʯɼǶȳǖ ǫɄ˝ Ǒŗɼ ɏ Ƕʌ ǑɼɄȭ Ӌ ࣯ſǶǖǖƨɼ ঋ Ǒʯɼʚǫƨɼࣱࣖυ ÿǫƨ ŗſʌɄțʯʚƨ țɄʌʌࣘ ҥŗſʌ	ɏ
 Ӌ
 � ]Ӌ ˲ ɏ]υ ÿǫƨ ʌɸʯŗɼƨƕ țɄʌʌࣘ ҥʌɸ	ɏ
 Ӌ
 � 	Ӌ ˲ ɏ
�

-



� ǖƨȳƨɼŗț Ǒɼŗȭƨ˝Ʉɼȕυ óʯɱɱɄʌƨ ʚǫŗʚ Ӌ�
 Ȫ 
 ӋӀ ŗɼƨ ʌɄȭƨ ƕŗʚŗ ɱɄǶȳʚʌࣗ ɏ Ƕʌ ŗ
ɱɼƨƕǶƉʚǶɄȳࣗ ŗȳƕ ҥ Ƕʌ ŗ țɄʌʌ ǑʯȳƉʚǶɄȳࣖ ÿǫƨ ƨȭɱǶɼǶƉŗț ɼǶʌȕ Ƕʌ
ʚǫƨ ŗ˙ƨɼŗǖƨ țɄʌʌ Ʉȳ ʚǫƨ ƕŗʚŗ ʌƨʚࣘҫҥ	ɏ
 � �Ӏ Ӏذһ�� ҥ	ɏ
 Ӌһ
υ ÿǫƨ ǖɄŗț ɄǑ țƨŗɼȳǶȳǖࣘ ̇ȳƕ ɏ ʚǫŗʚ ȭǶȳǶȭǶ˲ƨʌ ҫҥࣖ ÿǫǶʌ Ƕʌ
Ɖŗțțƨƕ ƨȭɱǶɼǶƉŗț ɼǶʌȕ ȭǶȳǶȭǶ˲ŗʚǶɄȳ ࣯Eé¡ࣱࣖ

÷
R= "risk

"



ÿǫƨ țƨŗɼȳǶȳǖ ɼƨƉǶɱƨ

ࣖࡹ âǶƉȕ ŗ țɄʌʌ ǑʯȳƉʚǶɄȳࣖ

ࣖࡽ âǶƉȕ ŗ ˝ŗ˦ ʚɄ ȭǶȳǶȭǶ˲ƨ ʚǫƨ ŗ˙ƨɼŗǖƨ țɄʌʌ ࣯Ƕࣖƨࣖ ƨȭɱǶɼǶƉŗț
ɼǶʌȕࣱ Ʉȳ ʚǫƨ ƕŗʚŗࣖ

υ �ƨ˦ yƕƨŗࣘ ÿǫƨ ƉǫɄǶƉƨ ɄǑ țɄʌʌ ǑʯȳƉʚǶɄȳ ƕƨʚƨɼȭǶȳƨʌ ʚǫƨ
ɱɼɄɱƨɼʚǶƨʌ ɄǑ ʚǫƨ ɼƨʌʯțʚࣖ 6Ƕ˽ƨɼƨȳʚ țɄʌʌ ǑʯȳƉʚǶɄȳ ঋ ƕǶ˽ƨɼƨȳʚ
ȭǶȳǶȭǶ˲ƨɼ ঋ ƕǶ˽ƨɼƨȳʚ ɱɼƨƕǶƉʚǶɄȳʌࣛυ �ſʌɄțʯʚƨ țɄʌʌ ˦Ƕƨțƕʌ ʚǫƨ ȭƨƕǶŗȳࣖυ óɸʯŗɼƨƕ țɄʌʌ ˦Ƕƨțƕʌ ʚǫƨ ȭƨŗȳࣖυ ÿǫƨ ȭƨŗȳ Ƕʌ ƨŗʌǶƨɼ ʚɄ ƉŗțƉʯțŗʚƨ ſʯʚ Ƕʌ ȭɄɼƨ ʌƨȳʌǶʚǶ˙ƨ

ʚɄ ɄʯʚțǶƨɼʌࣖ



E˥ŗȭɱțƨࣘ ࡱ ࡹࣽ �Ʉʌʌ
ࣖࡹ âǶƉȕ ŗʌ Ʉʯɼ țɄʌʌ ǑʯȳƉʚǶɄȳ ʚǫƨ ࡱ ࡹࣽ țɄʌʌࣘҥࡱ 
ɏ	ࡹࣗ Ӌ
 � 
�ڦ ǶǑ ɏ � Ӌ�
 ǶǑ ɏ ̭ Ӌ
ࣖࡽ ¡ǶȳǶȭǶ˲ƨ ƨȭɱǶɼǶƉŗț ɼǶʌȕࣘҫࡱ 
ɏ	ࡹࣗ � �Ӏ Ӏذһ�� ҥ�
�	ɏ
 Ӌһ


6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

óʯɱɱɄʌƨ Ӌ�
 Ȫ 
 ӋӀ ŗɼƨ ŗțț ƕǶʌʚǶȳƉʚࣖ bǶȳƕ ҫࡱ 
�Ӌ	ࡹࣗࣖ
ŗࣱ � ſࣱ �Ӏ Ɖࣱ Ӏ˲�Ӏ ƕࣱ �

ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ʚǫƨ ƉɄƕƨ ࢅ࢙ࢁࢉ ࣖ࢕ࡱࡽࢅ
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E˥ŗȭɱțƨࣘ ࡱ ࡹࣽ �Ʉʌʌ
ࣖࡹ âǶƉȕ ŗʌ Ʉʯɼ țɄʌʌ ǑʯȳƉʚǶɄȳ ʚǫƨ ࡱ ࡹࣽ țɄʌʌࣘҥࡱ 
ɏ	ࡹࣗ Ӌ
 � 
�ڦ ǶǑ ɏ � Ӌ�
 ǶǑ ɏ ̭ Ӌ
ࣖࡽ ¡ǶȳǶȭǶ˲ƨ ƨȭɱǶɼǶƉŗț ɼǶʌȕࣘҫࡱ 
ɏ	ࡹࣗ � �Ӏ Ӏذһ�� ҥ�
�	ɏ
 Ӌһ

6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

óʯɱɱɄʌƨ Ӌ�
 Ȫ 
 ӋӀ ŗɼƨ ŗțț ƕǶʌʚǶȳƉʚࣖ bǶȳƕ ҫࡱ 
�Ӌ	ࡹࣗࣖ
ŗࣱ � ſࣱ �Ӏ Ɖࣱ Ӏ˲�Ӏ ƕࣱ �

ÿɄ ŗȳʌ˝ƨɼࣗ ǖɄ ʚɄ OGPVK�EQO ŗȳƕ ƨȳʚƨɼ ʚǫƨ ƉɄƕƨ ࢅ࢙ࢁࢉ ࣖ࢕ࡱࡽࢅ

=:-[lo.ly?-y,)J+Lo.i(y..y-z)1- Lo
, , (4%-43)
÷

+ Lo
, , (y , Fyn))

=d-[0+1-6-11]
-
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¡ǶȳǶȭǶ˲Ƕȳǖ ƨȭɱǶɼǶƉŗț ɼǶʌȕ

ҫࡱ 
ɏ	ࡹࣗ � �Ӏ Ӏذһ�� 
�ڦ ǶǑ ɏ � Ӌһ�
 ǶǑ ɏ ̭ ӋһC- 2. 1. 1,33

'-••0-;-a→
•

Ro
, ,
C-2) =} 44- • Condors ,

Ro
,
,( 1) =L Ya- h%Mode{y,, -yn}

""=÷_:.¥i7-
Ro
, ,
(5) = 4- (1+1+1+1)=1



6Ƕ˽ƨɼƨȳʚ țɄʌʌ ǑʯȳƉʚǶɄȳʌ țƨŗƕ ʚɄ ƕǶ˽ƨɼƨȳʚ
ɱɼƨƕǶƉʚǶɄȳʌ

�Ʉʌʌ ¡ǶȳǶȭǶ˲ƨɼ ¶ʯʚțǶƨɼʌ 6Ƕ˽ƨɼƨȳʚǶŗſțƨҥŗſʌ ȭƨƕǶŗȳ ǶȳʌƨȳʌǶʚǶ˙ƨ ȳɄҥʌɸ ȭƨŗȳ ʌƨȳʌǶʚǶ˙ƨ ˦ƨʌҥࡱ ࡹࣗ ȭɄƕƨ ǶȳʌƨȳʌǶʚǶ˙ƨ ȳɄ

υ ÿǫƨ ɄɱʚǶȭŗț ɱɼƨƕǶƉʚǶɄȳʌ ŗɼƨ ŗțț ʌʯȭȭŗɼ˦ ʌʚŗʚǶʌʚǶƉʌ ʚǫŗʚ
ȭƨŗʌʯɼƨ ʚǫƨ Ɖƨȳʚƨɼ ɄǑ ʚǫƨ ƕŗʚŗ ʌƨʚ Ƕȳ ƕǶ˽ƨɼƨȳʚ ˝ŗ˦ʌࣖ



óʯȭȭŗɼ˦



óʯȭȭŗɼ˦υ ɏ˶ � ¡ƨŗȳ	Ӌ�
 Ȫ 
 ӋӀ
 ȭǶȳǶȭǶ˲ƨʌ ҫӅӃ	ɏ
 � �Ӏ ˱Ӏһ��	Ӌһ ˲ ɏ
�ࣗ Ƕࣖƨࣖ
ʚǫƨ ȭƨŗȳ ȭǶȳǶȭǶ˲ƨʌ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼࣖυ ÿǫƨ ȭƨŗȳ ŗſʌɄțʯʚƨ ƨɼɼɄɼ ŗȳƕ ʚǫƨ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼ ̇ʚ
ǶȳʚɄ ŗ ǖƨȳƨɼŗț Ǒɼŗȭƨ˝Ʉɼȕ Ɖŗțțƨƕ ƨȭɱǶɼǶƉŗț ɼǶʌȕ
ȭǶȳǶȭǶ˲ŗʚǶɄȳࣖυ âǶƉȕ ŗ țɄʌʌ ǑʯȳƉʚǶɄȳࣖ İƨऒ˙ƨ ʌƨƨȳ ŗſʌɄțʯʚƨ țɄʌʌࣗ]Ӌ ˲ ɏ]�ࣗ ʌɸʯŗɼƨƕ țɄʌʌࣗ 	Ӌ ˲ ɏ
�ࣗ ŗȳƕ ࡱ ࡹࣽ țɄʌʌࣖυ âǶƉȕ ŗ ˝ŗ˦ ʚɄ ȭǶȳǶȭǶ˲ƨ ʚǫƨ ŗ˙ƨɼŗǖƨ țɄʌʌ ࣯Ƕࣖƨࣖ ƨȭɱǶɼǶƉŗț

ɼǶʌȕࣱ Ʉȳ ʚǫƨ ƕŗʚŗࣖυ $˦ ƉǫŗȳǖǶȳǖ ʚǫƨ țɄʌʌ ǑʯȳƉʚǶɄȳࣗ ˝ƨ Ɖǫŗȳǖƨ ˝ǫǶƉǫ
ɱɼƨƕǶƉʚǶɄȳ Ƕʌ ƉɄȳʌǶƕƨɼƨƕ ʚǫƨ ſƨʌʚࣖ



¥ƨ˥ʚ ʚǶȭƨ

υ óɱɼƨŗƕ ँ ˝ǫŗʚ Ƕʌ ʚǫƨ ȭƨŗȳǶȳǖ ɄǑ ʚǫƨ ˙ŗțʯƨ ɄǑ ҫҴҵӅ	ɏ˶
ࣞҫӅӃ	ɏ˶
ࣞυ ,ɼƨŗʚǶȳǖ ŗ ȳƨ˝ țɄʌʌ ǑʯȳƉʚǶɄȳ ŗȳƕ ʚɼ˦Ƕȳǖ ʚɄ ȭǶȳǶȭǶ˲ƨ ʚǫƨ
ƉɄɼɼƨʌɱɄȳƕǶȳǖ ƨȭɱǶɼǶƉŗț ɼǶʌȕࣖυ İƨऒțț ǖƨʚ ʌʚʯƉȕ ŗȳƕ ǫŗ˙ƨ ʚɄ țɄɄȕ ǑɄɼ ŗ ȳƨ˝ ˝ŗ˦ ʚɄ

ȭǶȳǶȭǶ˲ƨࣖ


