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Discussion: 

 

Although the Uniform Patient Fee Schedule (UPFS) applies to externally funded patients being 

treated in a public hospital, it should be noted that all state patients are billed according to the 

UPFS tariffs. The UPFS tariffs applicable to imaging investigations are used by public 

hospitals to incorporate the cost of imaging into performance indicators as well as used for 

financial analyses and budgeting. 

 

After the invoicing is done, a patient may qualify for a rebate. The percentage rebate is 

dependent on the income level of the patient and other factors. Rebates may be up to 100% in 

H0 classified patients (pensioners and formally unemployed patients) and 0% in H3 patients 

(therefore full paying patients). Where rebates apply, the rebates are covered by the hospital. 

Aspects such as actual patient invoicing, debt collection and the reconciliation thereof are 

beyond the scope of the study. Instead, the study used the theoretical maximum that could be 

charged to patients for medical imaging received in a tertiary government hospital i.e. no 

rebates were considered. Therefore, if all patients in the study sample were regarded as H0 

classified patients, the total invoice for imaging services would have had to be covered by the 

hospital. 

 

The billing total of imaging performed in the study sample was R7 108 845.00. This includes 

both the professional fees and the facility fees as set out in the UPFS. This billing total is an 

underestimation of the true amount due to the previously stated limitations. 

 

In the study sample, general X-rays were the most frequently performed investigation (n = 3 

834) and contributed 11.9% to the total imaging bill, whereas CT scans (n = 1 566) contributed 

83.8% (R5 957 280.00) to the total bill. The modality with the third highest cost was Magnetic 

Resonance Imaging (MRI) (n = 38) totalling R271 510.00, followed by Ultrasound (n = 21) 

and Fluoroscopy (n = 16) which totalled R14 109.00 and R22 592.00 respectively. In 

perspective, for every R1.00 the hospital billed for imaging in violence-related injuries, 84c 

was for CT scans, 12c for X-rays and 4c for MRI. The cost of ultrasound- and fluoroscopic 

investigations were negligible, because records pertaining to ultrasounds performed by trauma 

personnel and screening procedures performed in theatre, were not available for analysis.  
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http://www.fshealth.gov.za/portal/pls/portal/PORTAL.wwsbr_imt_services.GenericVi

ew?p_docname=3137182.PPT&p_type=DOC&p_viewservice=VAH&p_searchstring= 

19.  Chikobvu A, Feldman J. an Efficiency Indicator Tool for Managing Resource 

Expenditure [Internet]. UNISA; 2016. Available from: 

http://uir.unisa.ac.za/bitstream/handle/10500/22950/A_Chikobvu_78420784_DBL_Th

esis.pdf?sequence=1&isAllowed=y 
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Tables: 

 

 

  

Table 1: 2017 Uniform Patient Fee Schedule imaging tariffs.

Level 1 Level 2 Level 3
a

Category A R72.00 R72.00 R80.00

Allied Health Practitioner R69.00 R141.00 R141.00 R149.00

General Medical Practitioner R70.00 R142.00 R142.00 R150.00

Specialist Medical Practitioner R131.00 R203.00 R203.00 R211.00 b

Category B R197.00 R197.00 R225.00

Allied Health Practitioner R184.00 R381.00 R381.00 R409.00

General Medical Practitioner R189.00 R386.00 R386.00 R414.00

Specialist Medical Practitioner R368.00 R565.00 R565.00 R593.00 b

Category C R456.00 R456.00 R521.00

General Medical Practitioner R294.00 R750.00 R750.00 R815.00

Specialist Medical Practitioner R900.00 R1 356.00 R1 356.00 R1 421.00 b

Category D R912.00 R912.00 R1 041.00

General Medical Practitioner R585.00 R1 497.00 R1 497.00 R1 626.00

Specialist Medical Practitioner R1 798.00 R2 710.00 R2 710.00 R2 839.00 b

Category E R2 324.00 R2 324.00 R2 657.00

General Medical Practitioner R2 152.00 R4 476.00 R4 476.00 R4 809.00

Specialist Medical Practitioner R4 488.00 R6 812.00 R6 812.00 R7 145.00
b

Source:  Free State Department of Health
aApplicable to Pelonomi Tertiary Hospital

bPrices combining professional- and facility fees applicable to this study.

Facility fee
Category of Investigation Professional Fee
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Table 2: Descriptive Statistics.

Male Female Male Female

450 67 32.48 34.11 12.07 485

670 72 30.40 31.26 7.45 679

32 2 29.06 26.50 9.18 31

76 11 31.93 34.73 10.71 78

Source:   Authors' own work
a
Percentage of total injuries

bMean age for entire sample
cTotals used in cost analysis calculations

7:1

Blunt assaults 

(37.46%
a
)

Penetrating assaults

(53.77%
a
)

Combination assaults 

(2.46%
a
)

Gunshot injuries 

(6,30%
a
)

n  = 517

7:1

9:1

16:1

n  = 742

n  = 34

Mean days spent in 

hospital

Total patients who 

received imaging 

(n = 1 273)
c

Type of injury

Mean age in years 

(31.39
b
)

n  = 87

Total patients 

(n  = 1 380)

Gender Ratio
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Table 3: Modality specific facility- and professional fees.

X-ray

(n  = 3 834)

Ultrasound

(n  = 21)

CT

(n = 1 566)

MRI

(n = 38)

Fluoroscopy

(n = 16)

Total 

examinations

(n = 5 475)

Facility fees 319 770.00R        5 317.00R            2 197 422.00R     100 966.00R        8 464.00R            2 631 939.00R     

Professional fees 523 584.00R        8 792.00R            3 759 858.00R     170 544.00R        14 128.00R          4 476 906.00R     

Total 843 354.00R        14 109.00R          5 957 280.00R     271 510.00R        22 592.00R          7 108 845.00R     

Source:   Authors' own work
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Table 4: Average cost of imaging per injury type.

Patients who 

received imaging 

(n  = 1 273)

Total imaging cost 

per injury type

Average imaging 

cost per injury type

Blunt assault 485 R3 259 685.00 R6 721.00

Penetrating assault 679 R3 164 805.00 R4 660.98

Combination assault 31 R228 742.00 R7 378.77

Gunshot injury 78 R455 613.00 R5 841.19
Source:  Authors' own work
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Hospital PDEs* Hospital ExPDE*
Total Hospital Expenditure 

per Month

July 19 396.50 R3 809.10 R73 883 208.15

August 19 722.70 R3 477.00 R68 575 827.90

September 18 566.70 R3 733.80 R69 324 344.46

October 20 159.50 R3 515.30 R70 866 690.35

November 18 518.50 R4 155.00 R76 944 367.50

December 15 457.70 R4 224.70 R65 304 145.19

Total 111 821.6 R424 898 583.55

Source:   Authors' own work

*Financial Information supplied by the Pelonomi Tertiary Hospital's Information Unit

1/3
rd

 of non-admission patients:

98

Total PDEs:

9319

R762.83

Study Sample's Imaging ExPDE for the period 1 July 2017 - 31 December 2017

9221

Table 5: Comparing Patient Day Equivalents (PDE) and Expenditure per Patient Day Equivalents (ExPDE) between 

the study sample and the Pelonomi Tertiary Hospital (1 July 2017 - 31 December 2017).

R3 799.79

Pelonomi Hospital's ExPDE for the period 1 July 2017 - 31 December 2017

Study Sample PDEs

Total admission Days:
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follow the regular national keyboard standard, but the IPA characters are 
all placed on option keys under no particular standard).  

 
For any keyboard layout, you can always select  Keyboard Viewer  from the Input 
Menu to see what different keystrokes will do.  
 
These instructions were taken from: 
http://www.lib.uchicago.edu/e/collections/mideast /encyclopedia/unicode.html  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.lib.uchicago.edu/e/collections/mideast/encyclopedia/unicode.html


Appendix VIII 
 

 

 

 

 

 

 

 

 

PUBLISHED ARTICLE 

SOUTH AFRICAN JOURNAL OF RADIOLOGY 













Appendix IX 
 

 

 

 

 

 

 

 

PRESENTATION PRESENTED AT: 

UFS FACULTY FORUM 

& 

RSSA INTERNATIONAL NEURO-IMAGING 
CONGRESS (AWARDED 1ST PRIZE) 



�í�ì�l�í�ó�l�î�ì�í�ô

�í

�d�W���=�î�ó�~�ì�•�ñ�í���ð�ì�í���õ�í�í�í�������n�������]�v�(�}�›�µ�(�•�X�����X�Ì���������n�������Á�Á�Á�X�µ�(�•�X�����X�Ì��

�&�2�6�7���$�1�$�/�<�6�,�6���2�)���9�,�2�/�(�1�&�(���5�(�/�$�7�(�'��
�0�(�'�,�&�$�/���,�0�$�*�,�1�*���,�1���$���)�5�(�(���6�7�$�7�(���7�(�5�7�,�$�5�<��

�7�5�$�8�0�$���8�1�,�7

�'�U�����7���3�����6�W�H�\�Q
�6�W�X�G�\���O�H�D�G�H�U�����'�U�����)���$�����*�H�E�U�H�P�D�U�L�D�P

�'�H�S�D�U�W�P�H�Q�W���R�I���&�O�L�Q�L�F�D�O���,�P�D�J�L�Q�J���6�F�L�H�Q�F�H�V���� �8�)�6

�������2�F�W�R�E�H�U����������

�2�9�(�5�9�,�(�:

�,�1�7�5�2�'�8�&�7�,�2�1

�2�%�-�(�&�7�,�9�(�6

�0�(�7�+�2�'�2�/�2�*�<

�5�(�6�8�/�7�6

�&�2�1�&�/�8�6�,�2�1

�,�1�7�5�2�'�8�&�7�,�2�1

�‡ �9�L�R�O�H�Q�F�H��

�± �&�D�X�V�H�G������������ �R�I���D�O�O���X�Q�Q�D�W�X�U�D�O���G�H�D�W�K�V���L�Q���5�6�$������������

�± �6�$�3�6���%�O�R�H�P�I�R�Q�W�H�L�Q���D�U�H�D�������$�S�U�������������± �������0�D�U������������������

�±�������������U�H�S�R�U�W�H�G���F�U�L�P�H�V���I�R�U���D�W�W�H�P�S�W�H�G���P�X�U�G�H�U�����D�V�V�D�X�O�W���Z�L�W�K���L�Q�W�H�Q�W���W�R��

�F�D�X�V�H���J�U�L�H�Y�R�X�V���E�R�G�L�O�\���K�D�U�P�����F�R�P�P�R�Q���D�V�V�D�X�O�W���D�Q�G���U�R�E�E�H�U�\���Z�L�W�K���D�J�J�U�D�Y�D�W�L�Q�J��

�F�L�U�F�X�P�V�W�D�Q�F�H�V��

�± �6�L�J�Q�L�I�L�F�D�Q�W���H�F�R�Q�R�P�L�F���L�P�S�D�F�W��������

�‡ �/�R�V�V���R�I���Z�R�U�N���S�U�R�G�X�F�W�L�Y�L�W�\

�‡ �*�R�Y�H�U�Q�P�H�Q�W���H�[�S�H�Q�G�L�W�X�U�H �� �+�H�D�O�W�K�����-�X�G�L�F�L�D�O�����3�R�O�L�F�L�Q�J

�,�1�7�5�2�'�8�&�7�,�2�1

�‡ �3�X�E�O�L�F���+�H�D�O�W�K�F�D�U�H��

�±������ �R�I���6�R�X�W�K���$�I�U�L�F�D�Q�V���U�H�O�\���R�Q���S�X�E�O�L�F���K�H�D�O�W�K���F�D�U�H���V�H�U�Y�L�F�H�V��

�± �,�Q�������������K�H�D�O�W�K���F�D�U�H���F�R�Q�W�U�L�E�X�W�H�G���W�R���������� �R�I���W�K�H���5�6�$���*�'�3����

�± �3�U�R�Y�L�Q�F�L�D�O���'�H�S�W�V���2�I���+�H�D�O�W�K�����µ�������¶�������I�L�V�F�D�O���\�H�D�U������ ����

�‡���Q�G�O�D�U�J�H�V�W���V�S�H�Q�G�H�U���R�I���D�O�O���3�U�R�Y�L�Q�F�L�D�O���'�H�S�D�U�W�P�H�Q�W�V

�‡�§�5���������E�L�O�O�L�R�Q������

�,�1�7�5�2�'�8�&�7�,�2�1�,�1�7�5�2�'�8�&�7�,�2�1

�'�H�W�H�U�P�L�Q�H���Y�L�R�O�H�Q�F�H���U�H�O�D�W�H�G���3�$�7�,�(�1�7���%�8�5�'�(�1���R�Q��
�7�U�D�X�P�D���8�Q�L�W

�5�D�G�L�R�O�R�J�\���'�H�S�D�U�W�P�H�Q�W

�'�H�W�H�U�P�L�Q�H���)�,�1�$�1�&�,�$�/���%�8�5�'�(�1���R�I���Y�L�R�O�H�Q�F�H���U�H�O�D�W�H�G���L�P�D�J�L�Q�J���R�Q��
�+�R�V�S�L�W�D�O���(�[�S�H�Q�G�L�W�X�U�H

�2�%�-�(�&�7�,�9�(�6

�‡ �+�R�Z���G�L�G���Z�H���G�R���L�W�"��

�± �5�H�W�U�R�V�S�H�F�W�L�Y�H�O�\���	���F�R�Q�V�H�F�X�W�L�Y�H�O�\���V�D�P�S�O�H�G��

�± �9�L�R�O�H�Q�F�H���U�H�O�D�W�H�G���L�Q�M�X�U�L�H�V��

�± �3�H�O�R�Q�R�P�L���7�H�U�W�L�D�U�\���+�R�V�S�L�W�D�O�¶�V���W�U�D�X�P�D���X�Q�L�W��

�± �/�D�V�W�������P�R�Q�W�K�V���R�I����������

�± �$�O�O���D�J�H���J�U�R�X�S�V

�± �����L�Q�M�X�U�\���F�D�W�H�J�R�U�L�H�V���L�Q���S�D�W�L�H�Q�W���U�H�J�L�V�W�U�\���W�K�D�W���Z�H�U�H���V�D�P�S�O�H�G��

�0�(�7�+�2�'�2�/�2�*�<

�‡ �3�H�Q�H�W�U�D�W�L�Q�J���$�V�V�D�X�O�W�V

�‡ �3�H�Q�H�W�U�D�W�L�Q�J���%�O�X�Q�W

�‡ �%�O�X�Q�W���$�V�V�D�X�O�W�V

�‡ �*�X�Q�V�K�R�W�� �,�Q�M�X�U�L�H�V



�í�ì�l�í�ó�l�î�ì�í�ô

�î

�‡ �(�[�F�O�X�V�L�R�Q���F�U�L�W�H�U�L�D��

�± �$�F�F�L�G�H�Q�W�D�O�� �R�U���V�H�O�I���L�Q�I�O�L�F�W�H�G���L�Q�M�X�U�L�H�V

�± �3�D�W�L�H�Q�W�V���Z�K�R���Z�H�U�H���G�H�D�G���R�Q���D�U�U�L�Y�D�O

�± �0�L�V�V�L�Q�J���G�D�W�D

�± �3�D�W�L�H�Q�W�V���Z�K�R���G�L�G���Q�R�W���U�H�F�H�L�Y�H���L�P�D�J�L�Q�J���G�X�U�L�Q�J���W�K�H���D�G�P�L�V�V�L�R�Q��

�Z�H�U�H���L�Q�F�O�X�G�H�G���L�Q���G�H�P�R�J�U�D�S�K�L�F���D�Q�D�O�\�V�L�V���E�X�W���H�[�F�O�X�G�H�G���I�U�R�P��

�F�R�V�W���F�D�O�F�X�O�D�W�L�R�Q�V��

�0�(�7�+�2�'�2�/�2�*�< �0�(�7�+�2�'�2�/�2�*�<

�8�3�)�6����������

�‡ �*�R�Y�H�U�Q�P�H�Q�W���3�U�L�F�H���O�L�V�W

�‡ �)�R�U���H�[�W�H�U�Q�D�O�O�\���I�X�Q�G�H�G���S�W�V

�± �����)�H�H���&�R�P�S�R�Q�H�Q�W�V

�‡ �3�U�R�I�H�V�V�L�R�Q�D�O���)�H�H

�‡ �)�D�F�L�O�L�W�\���)�H�H

�‡ �$�O�V�R���X�V�H�G���W�R���E�L�O�O���V�W�D�W�H���S�D�W�L�H�Q�W�V��

�E�H�I�R�U�H���G�L�V�F�R�X�Q�W�V���D�U�H���D�S�S�O�L�H�G

�‡ �8�V�H�G���I�R�U���F�R�V�W���F�D�O�F�X�O�D�W�L�R�Q�V���D�Q�G��

�E�X�G�J�H�W�L�Q�J���*�R�Y�W���+�R�V�S�L�W�D�O�V

�5�(�6�8�/�7�6

�d�Z���h�D��

�s�/�^�/�d�^

�5�(�6�8�/�7�6

�5�(�6�8�/�7�6 �0�(�7�+�2�'�2�/�2�*�<�5�(�6�8�/�7�6



�í�ì�l�í�ó�l�î�ì�í�ô

�ï

�0�(�7�+�2�'�2�/�2�*�<�5�(�6�8�/�7�6 �0�(�7�+�2�'�2�/�2�*�<�5�(�6�8�/�7�6

�0�(�7�+�2�'�2�/�2�*�<�5�(�6�8�/�7�6 �0�(�7�+�2�'�2�/�2�*�<�5�(�6�8�/�7�6

�K�&�������D�/�^�^�/�K�E�����K�^�d�^��
���d�d�Z�/���h�d�����>�����d�K���/�D���'�/�E�'

�‡ �,�P�D�J�L�Q�J���S�O�D�\�V���D���0�$�-�2�5 �U�R�O�H���L�Q���W�K�H���P�D�Q�D�J�H�P�H�Q�W���F�K�D�L�Q���R�I��

�Y�L�R�O�H�Q�F�H���U�H�O�D�W�H�G���K�R�V�S�L�W�D�O���D�G�P�L�V�V�L�R�Q�V��

�±������ �R�I���Y�L�R�O�H�Q�F�H���U�H�O�D�W�H�G���L�Q�M�X�U�L�H�V���U�H�F�H�L�Y�H�G���L�P�D�J�L�Q�J��

�± �9�L�R�O�H�Q�F�H���U�H�O�D�W�H�G���D�G�P�L�V�V�L�R�Q���F�R�V�W�V���X�V�L�Q�J���3�7�+�¶�V���(�[�3�'�(��

�ª�5��������������������������

�±�������� �R�I���W�K�H���D�E�R�Y�H���F�R�V�W�V���U�H�O�D�W�H���W�R���L�P�D�J�L�Q�J

�0�(�7�+�2�'�2�/�2�*�<�&�2�1�&�/�8�6�,�2�1

�‡ �:�K�\���L�V���D�O�O���R�I���W�K�L�V���L�Q�I�R�U�P�D�W�L�R�Q���L�P�S�R�U�W�D�Q�W�"

�± �)�L�Q�G�L�Q�J�V���F�D�Q���V�X�S�S�O�H�P�H�Q�W���O�D�U�J�H�U���H�F�R�Q�R�P�L�F���L�P�S�D�F�W���V�W�X�G�L�H�V���R�I��

�Y�L�R�O�H�Q�F�H���L�Q���6�R�X�W�K���$�I�U�L�F�D

�± �6�L�P�L�O�D�U���V�W�X�G�L�H�V���D�W���G�L�I�I�H�U�H�Q�W���L�Q�V�W�L�W�X�W�L�R�Q�V���F�D�Q���D�V�V�L�V�W���Z�L�W�K���E�X�G�J�H�W�L�Q�J��

�D�Q�G���U�H�V�R�X�U�F�H���D�O�O�R�F�D�W�L�R�Q�V�D�V���Z�H�O�O�� �F�R�P�S�D�U�L�V�R�Q���E�H�W�Z�H�H�Q���G�L�I�I�H�U�H�Q�W��

�G�H�P�R�J�U�D�S�K�L�F���D�U�H�D�V

�± �5�H�S�H�D�W�L�Q�J���W�K�H���V�W�X�G�\���D�W���V�H�W���L�Q�W�H�U�Y�D�O�V���P�D�\���E�H���D�Q���L�Q�G�L�U�H�F�W���L�Q�G�L�F�D�W�R�U���R�I��

�W�K�H���L�Q�F�L�G�H�Q�F�H���R�I���Y�L�R�O�H�Q�F�H�D�Q�G���E�H���X�V�H�G���W�R���H�Y�D�O�X�D�W�H���W�K�H��

�H�I�I�H�F�W�L�Y�H�Q�H�V�V�R�I���Y�L�R�O�H�Q�F�H���S�U�H�Y�H�Q�W�L�R�Q���V�W�U�D�W�H�J�L�H�V���D�Q�G���F�D�P�S�D�L�J�Q�V

�0�(�7�+�2�'�2�/�2�*�<�&�2�1�&�/�8�6�,�2�1



�í�ì�l�í�ó�l�î�ì�í�ô

�ð

�$�S�S�O�L�F�D�E�L�O�L�W�\���W�R���5�D�G�L�R�O�R�J�L�V�W�V��

�‡ �$�O�W�K�R�X�J�K���Z�H���D�V���5�D�G�L�R�O�R�J�L�V�W�V���F�D�Q�¶�W���S�U�H�Y�H�Q�W���Y�L�R�O�H�Q�F�H�����R�X�U���V�H�U�Y�L�F�H�V��

�U�H�S�U�H�V�H�Q�W���D����

���W�K�R�I���Y�L�R�O�H�Q�F�H���U�H�O�D�W�H�G���K�H�D�O�W�K���F�D�U�H���H�[�S�H�Q�G�L�W�X�U�H

�‡ �,�W���L�V���R�X�U���U�H�V�S�R�Q�V�L�E�L�O�L�W�\�W�R��

�± �$�F�T�X�D�L�Q�W���R�X�U�V�H�O�Y�H�V���Z�L�W�K���W�K�H���F�R�V�W���R�I���R�X�U���V�H�U�Y�L�F�H�V���L�Q���S�X�E�O�L�F���K�R�V�S�L�W�D�O�V

�± �3�U�H�Y�H�Q�W���X�Q�Q�H�F�H�V�V�D�U�\���L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V

�± �7�R���H�Q�V�X�U�H���H�Y�L�G�H�Q�F�H���E�D�V�H�G���L�P�D�J�L�Q�J���S�U�D�F�W�L�F�H�V���D�U�H���I�R�O�O�R�Z�H�G

�0�(�7�+�2�'�2�/�2�*�<�&�2�1�&�/�8�6�,�2�1

���� �'�R�Q�V�R�Q �+�����$���3�U�R�I�L�O�H���R�I���)�D�W�D�O���,�Q�M�X�U�L�H�V���L�Q���6�R�X�W�K���$�I�U�L�F�D���������W�K���$�Q�Q�X�D�O���5�H�S�R�U�W���R�I���W�K�H���1�D�W�L�R�Q�D�O���,�Q�M�X�U�\���0�R�U�W�D�O�L�W�\���6�X�U�Y�H�L�O�O�D�Q�F�H���6�\�V�W�H�P�����1�,�0�6�6��
�>�,�Q�W�H�U�Q�H�W�@�����&�D�S�H���7�R�Z�Q�����������������$�Y�D�L�O�D�E�O�H���I�U�R�P�����K�W�W�S�������Z�Z�Z���P�U�F���D�F���]�D���F�U�L�P�H���Q�L�P�V�V�����������S�G�I

���� �6�$�3�6�����6�7�$�7�6���6�$�����&�U�L�P�H���V�L�W�X�D�W�L�R�Q���L�Q���6�R�X�W�K���$�I�U�L�F�D���>�,�Q�W�H�U�Q�H�W�@���������������>�F�L�W�H�G�������������'�H�F�������@�����$�Y�D�L�O�D�E�O�H���I�U�R�P�����K�W�W�S�V�������Z�Z�Z���V�D�S�V���J�R�Y���]�D���V�H�U�Y�L�F�H�V���I�L�Q�D�O��
�F�U�L�P�H���V�W�D�W�V���U�H�O�H�D�V�H�������V�H�S�W�H�P�E�H�U�����������S�G�I

���� �&�U�L�P�H���6�7�$�7�6���>�,�Q�W�H�U�Q�H�W�@�����$�Y�D�L�O�D�E�O�H���I�U�R�P����
�K�W�W�S�������Z�Z�Z���F�U�L�P�H�V�W�D�W�V�V�D���F�R�P���S�U�R�Y�L�Q�F�H�V�H�O�H�F�W���S�K�S�"�V�R�U�W�R�U�G�H�U� �	�6�K�R�Z�3�U�R�Y�L�Q�F�H� �)�U�H�H���6�W�D�W�H�	�J�R� ���	�3�U�H�F�L�Q�F�W�V�����%�����'� �������	�3�U�H�F�L�Q�F�W�V�����%�����'� 
�������	�3�U�H�F�L�Q�F�W�V�����%�����'� �������	�3�U�H�F�L�Q�F�W�V�����%�����'� �������	�3�U�H�F�L�Q�F�W�V�����%�����'� �������	�3�U�H�F�L�Q�F�W�V�����%�����'� �������	�3�U�H�F�L�Q�F�W�V�����%�����'� �������	�3�U�H�F�L�Q�F�W�V
�����%�����'� �������	�3�U�H�F�L�Q�F�W

���� �.�U�X�J�H�U���-�����%�X�W�F�K�D�U�W���$�����6�H�H�G�D�W���0�����*�L�O�F�K�U�L�V�W���$�����$���S�X�E�O�L�F���K�H�D�O�W�K���D�S�S�U�R�D�F�K���W�R���Y�L�R�O�H�Q�F�H���L�Q���6�R�X�W�K���$�I�U�L�F�D�����,�Q�����%�R�U�Q�P�D�Q �(�����Y�D�Q���(�H�G�H�Q �5�����: �H�Q�W�]�H�O���0����
�H�G�L�W�R�U�V�����9�L�R�O�H�Q�F�H���L�Q���6�R�X�W�K���$�I�U�L�F�D�����D���Y�D�U�L�H�W�\���R�I���S�H�U�V�S�H�F�W�L�Y�H�V�����3�U�H�W�R�U�L�D�����+�X�P�D�Q���6�F�L�H�Q�F�H�V���5�H�V�H�D�U�F�K���&�R�X�Q�F�L�O�����������������S�����������±����������

���� �.�U�X�J���(�*�����0�H�U�F�\���-�$�����'�D�K�O�E�H�U�J���/�/�����=�Z�L �$�%�����7�K�H���Z�R�U�O�G���U�H�S�R�U�W���R�Q���Y�L�R�O�H�Q�F�H���D�Q�G���K�H�D�O�W�K�����/�D�Q�F�H�W���>�,�Q�W�H�U�Q�H�W�@�������������������������������������������±�������$�Y�D�L�O�D�E�O�H���I�U�R�P����
�K�W�W�S�������Z�Z�Z���Q�F�E�L���Q�O�P���Q�L�K���J�R�Y���S�X�E�P�H�G������������������

���� �5�H�S�H�W�W�L �5�/�����7�D�\�O�R�U���6�(�����6�H�H�P�D�Q���7�(�����5�L�V�N�\���I�D�P�L�O�L�H�V�����)�D�P�L�O�\���V�R�F�L�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W�V���D�Q�G���W�K�H���P�H�Q�W�D�O���D�Q�G���S�K�\�V�L�F�D�O���K�H�D�O�W�K���R�I���R�I�I�V�S�U�L�Q�J�����3�V�\�F�K�R�O �%�X�O�O��
�>�,�Q�W�H�U�Q�H�W�@�����������������������������������±���������$�Y�D�L�O�D�E�O�H���I�U�R�P�����K�W�W�S�������Z�Z�Z���V�F�R�S�X�V���F�R�P���H�S���I�M�H�U�Q�D�G�J�D�Q�J���N�E���G�N���U�H�F�R�U�G���G�L�V�S�O�D�\���X�U�L�"�H�L�G� �����V��������
���������������������	�R�U�L�J�L�Q� �U�H�V�X�O�W�V�O�L�V�W�	�V�R�U�W� �F�S�I�	�V�U�F� �V�	�V�W��� �D�J�J�U�H�V�V�L�R�Q���$�1�'���L�Q�I�D�Q�W�V�	�Q�O�R� �	�Q�O�U� �	�Q�O�V� �	�V�L�G� �$�����������'���&�����)�%���)�)�&�������%���%���%���&������
�)�%�������E�V�2�X���P�L���$���1�6�<���I�3�-�I���J�������	�V�R�W� �E�	�V�G�W� �E�	�V�O� �����	�V� �7�,�7�/�(���$�%�6��

���� �3�D�W�H�O���'�0���>�(�G�@�����7�D�\�O�R�U���5�0���>�(�G�@�����6�R�F�L�D�O���D�Q�G���H�F�R�Q�R�P�L�F���F�R�V�W�V���R�I���Y�L�R�O�H�Q�F�H�����: �R�U�N�V�K�R�S���V�X�P�P�D�U�\�����>�,�Q�W�H�U�Q�H�W�@�����6�R�F�L�D�O���D�Q�G���H�F�R�Q�R�P�L�F���F�R�V�W�V �R�I �Y�L�R�O�H�Q�F�H����
�: �R�U�N�V�K�R�S���V�X�P�P�D�U�\�����1�D�W�L�R�Q�D�O���$�F�D�G�H�P�L�H�V���3�U�H�V�V���������������>�F�L�W�H�G�������������'�H�F�������@�������������S�����$�Y�D�L�O�D�E�O�H���I�U�R�P����
�K�W�W�S�������R�Y�L�G�V�S���R�Y�L�G���F�R�P���R�Y�L�G�Z�H�E���F�J�L�"�7� �-�6�	�3�$�*�(� �U�H�I�H�U�H�Q�F�H�	�'� �S�V�\�F���	�1�(�:�6� �1�	�$�1� ����������������������������

���� �)�R�V�W�H�U���(�0�����-�R�Q�H�V���'�����&�D�Q���D���&�R�V�W�O�\���,�Q�W�H�U�Y�H�Q�W�L�R�Q���%�H���&�R�V�W���H�I�I�H�F�W�L�Y�H�"���$�U�F�K���*�H�Q���3�V�\�F�K�L�D�W�U�\���>�,�Q�W�H�U�Q�H�W�@���������������1�R�Y�������>�F�L�W�H�G�������������0�D�\��
�����@�����������������������������$�Y�D�L�O�D�E�O�H���I�U�R�P�����K�W�W�S�������D�U�F�K�S�V�\�F���M�D�P�D�Q�H�W�Z�R�U�N���F�R�P���D�U�W�L�F�O�H���D�V�S�[�"�G�R�L� �����������������D�U�F�K�S�V�\�F����������������������

���� �6�W�D�W�L�V�W�L�F�V���6�R�X�W�K���$�I�U�L�F�D�����*�H�Q�H�U�D�O���+�R�X�V�H�K�R�O�G���6�X�U�Y�H�\���������������>�,�Q�W�H�U�Q�H�W�@�����3�U�H�W�R�U�L�D���������������>�F�L�W�H�G�������������-�X�Q�������@�����$�Y�D�L�O�D�E�O�H���I�U�R�P����
�K�W�W�S�V�������Z�Z�Z���V�W�D�W�V�V�D���J�R�Y���]�D���S�X�E�O�L�F�D�W�L�R�Q�V���3�����������3�������������������S�G�I

������ �: �R�U�O�G���+�H�D�O�W�K���2�U�J�D�Q�L�V�D�W�L�R�Q�����: �+�2���_���6�R�X�W�K���$�I�U�L�F�D���>�,�Q�W�H�U�Q�H�W�@�����: �+�2�����:�R�U�O�G���+�H�D�O�W�K���2�U�J�D�Q�L�]�D�W�L�R�Q���������������>�F�L�W�H�G�������������-�X�Q�������@�����$�Y�D�L�O�D�E�O�H �I�U�R�P����
�K�W�W�S�������Z�Z�Z���Z�K�R���L�Q�W���F�R�X�Q�W�U�L�H�V���]�D�I���H�Q��

������ �6�7�$�7�6���6�$�����)�L�Q�D�Q�F�L�D�O���V�W�D�W�L�V�W�L�F�V���R�I���S�U�R�Y�L�Q�F�L�D�O���J�R�Y�H�U�Q�P�H�Q�W�����������������������>�,�Q�W�H�U�Q�H�W�@�����3�U�H�W�R�U�L�D���������������>�F�L�W�H�G�������������-�D�Q�������@�����$�Y�D�L�O�D�E�O�H���I�U�R�P����
�K�W�W�S�������Z�Z�Z���V�W�D�W�V�V�D���J�R�Y���]�D���S�X�E�O�L�F�D�W�L�R�Q�V���3�����������3�����������S�G�I

�5�(�)�(�5�(�1�&�(�6

�d�W���=�î�ó�~�ì�•�ñ�í���ð�ì�í���õ�í�í�í�������n�������]�v�(�}�›�µ�(�•�X�����X�Ì���������n�������Á�Á�Á�X�µ�(�•�X�����X�Ì��

�4�X�H�V�W�L�R�Q�V�"
�9�U�D�H�"

�d�W���=�î�ó�~�ì�•�ñ�í���ð�ì�í���õ�í�í�í�������n�������]�v�(�}�›�µ�(�•�X�����X�Ì���������n�������Á�Á�Á�X�µ�(�•�X�����X�Ì��

�7�K�D�Q�N���<�R�X
�'�D�Q�N�L�H


