
Dear Committee Members and Governor Mills, 

Pursuant to TITLE 20-A SECTION 8205, please accept this letter and attached documents for the 
reporting requirements of the Maine School of Science and Mathematics. The contents of this 
report incorporate the necessary elements outlined in subsections 15 and 16 of the statue 
establishing the school. This report will discuss the general status of the school, benchmarks 
and methods of assessing student progress, benchmarks and methods of assessing progress in 
the professional development of teachers, along with our audited financial report for the school 
year 2019-2020. 

While MSSM has just celebrated its twenty-fifth anniversary, this will be the first annual 
legislative report submitted by the Maine School of Science and Mathematics. The Board has 
implemented procedures so that key reporting obligations like this are not overlooked in the 
future. The Board  regrets all of the missed opportunities to share MSSM’s successes 
throughout the years with the Legislature. Given that this is our first annual report, the report 
will cover some historical information to present a better understanding of MSSM and its role in 
cultivating diverse students from across Maine into the nation’s top math and science students. 

MSSM is now focused on answering the question of how MSSM can better meet the needs of 
the State of Maine regarding the STEM education of high school students. How can MSSM’s 
historically strong residential programming be leveraged into a sustainable school that reaches 
the maximum number of Maine students. To this end, MSSM has completed a recent strategic 
planning process and is currently working on a business plan.  We look forward to exploring a 
more sustainable MSSM with you all soon. 

Please contact me if you have any questions or need additional information. 

Respectfully, 

David R. Ferguson 
Chair, Board of Trustees and Parent of a 2017 MSSM Graduate 
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Executive Summary 

The Maine School of Science and Mathematics has been a school of academic excellence 
available to all Maine students for over 25 years. Its students have demonstrated that all 
students, when given the opportunity, can compete and excel on both national and 
international stages. MSSM has a strong residential program which can be leveraged to support 
STEM education across the State of Maine. The State has been investing in higher education 
STEM programs to secure its economic future. MSSM is poised to provide a crucial channel of 
secondary students from ALL regions of the state who can matriculate into these higher 
education programs and seed our STEM economy. MSSM is positioned to be the STEM high 
school for Maine’s high-achieving students, with a focus on helping all Maine’s local districts 
provide their students with the most advanced science and math classes. 

The Maine School of Science and Mathematics was created during a time of economic 
uncertainty caused by the closing of Loring Air Force Base. The vision that let the State to make 
the investment in a STEM Magnate Residential High School at that time is the same vision that is 
needed today. It is the same vision that will invest in expanding the MSSM investment to 
support high school STEM education in Maine. 

Overview of MSSM 

Mission 

The Maine School of Science and Mathematics (MSSM) brings together and helps a group of 
Maine's most academically motivated high school students from across all regions of the state. 
Through their MSSM experience, these Maine students become innovative, well-rounded 
scholars with the ability to develop, investigate, and communicate critical ideas that improve 
the human condition and benefit the state of Maine. The school builds and shares a rigorous 
curriculum that exceeds state educational standards while emphasizing connections between 
science, mathematics, and the humanities. MSSM extends its mission by fostering a statewide, 
year-round community of innovative learners that includes many of Maine's students, 
educators, and the general public. 

History 

MSSM is a public residential magnet high school chartered and funded by the Maine State 
Legislature. A residential community committed to the pursuit of academic excellence, MSSM 
provides an extensive and challenging curriculum in science, mathematics, technology, and the 
arts and humanities. 

MSSM was created by the 116th Maine Legislature in 1995 and is a member of the National 
Consortium of Secondary STEM Schools. The Maine School of Science and Mathematics 
opened with a pioneer class in 1995. At that time, it was only the eleventh statewide residential 
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magnet school specializing in mathematics and science education in the United States and the 
only school of its kind in New England. Both remain true today. 

While MSSM students come from diverse backgrounds, one common purpose prevails: the 
enthusiasm, desire,  and  commitment to, learning. The challenging curriculum and stimulating 
environment create an ongoing learning experience with students working, studying, and 
socializing with classmates who share similar interests and goals. 

For a more in depth look at the history of MSSM, please review the 20th Anniversary 
Publication attached as Appendix G. 

Vision 

MSSM achieves its mission by: 
� Providing a rigorous, immersive, student-centered curriculum that

emphasizes the connections between math, science, and the humanities;
including post-AP courses; and culminating in opportunities for authentic
research and community service.

� Presenting students with supportive opportunities to realize their
personal and professional aspirations in Maine both through nurturing,
challenging on-campus programs and through partnerships with research
and higher education institutions throughout the state and beyond.

� Creating a supportive, residential environment and academic community
that promotes personal development, leadership, service, and academic
success.

� Developing  programs to inspire younger students while also serving as a
professional development partner for Maine’s teaching community.

Philosophy 

The administration, faculty, staff and Board of Trustees of the Maine School of Science and 
Mathematics (MSSM) are committed to providing academic excellence for all our students, who 
arrive at MSSM form diverse parts of the state and with diverse academic preparation. Our 
students excel because they are willing to embrace the opportunity MSSM provides them; they 
dedicate themselves to both the academic rigor and residential program. Graduates of MSSM 
have experienced a well-defined curriculum based upon academic standards fostering both 
academic discipline and honesty. 

All students live in residence to fully participate in this intensive programming with students 
who share similar interests. The nurturing of this educational community – the integration of 
the academic and residential components – is crucial to success at MSSM. Students are 
responsible for taking advantage of the academic and extra-curricular pursuits available at 
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MSSM and for supporting community members in both their academic and personal 
development. 

This MSSM philosophy has been distilled by the MSSM community into two key works: The 
Definition of a Mission Appropriate Student and the Portrait of an MSSM Graduate, which are 
attached as Appendix E and F, respectively. 

General Status of MSSM 

MSSM is at an inflection point. 

 The Maine School of Science and Mathematics was formed, in part, to take advantage of the 
suddenly surplus space available in Limestone with the closure of Loring Air Force Base in 1994. 
The opportunity to partner with Limestone was the key to the creation of MSSM. MSSM was 
able to use existing classroom and lab space in the Limestone High School building (which now 
houses Limestones K-8 program as their high school kids are tuitioned to other districts) and 
was able to renovate the existing Limestone Elementary School building into its only dormitory. 

Unfortunately, those same spaces that were of 
good quality in 1995 when MSSM opened have 
not been updated or renovated and are past 
their useful lifespan. MSSM pays an annual lease 
to Limestone for the use of its academic space, 
and any payment above the operating costs of 
the building are used by Limestone to offset 
their own costs, with little leftover for re-
investment into the facilities. MSSM does own 
its dormitory space, and while investments have 
been made to maintain it, the dorm lacks 
needed informal meeting spaces, like music 
practice spaces, smaller student lounges and 
appropriate housing for residential instructors. 
In addition, the size of the dorm prevents MSSM from serving any additional students, which 
the Board views as a key to lowering our per student cost. MSSM is able to achieve an 
enrollment of around 140 only by the extensive use of triple and quad dorm rooms. These types 
of crowded accommodations do not properly support our students social/emotional learning. 

Typical MSSM classroom space 
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Despite these challenges, MSSM has continued to provide an exceptional academic experience 
to its residential students. It has consistently been ranked one of the top high schools in the 
country and was ranked the Number 2 high school overall in 2019 by US News and World 
Report. We are proud of what Maine has achieved through its investment in MSSM, but we 
know more Maine students could benefit with an increased investment in MSSM. With all 
MSSM has been able to achieve for Maine using surplus physical facilities, imagine what MSSM 
could do for Maine students in purposely built spaces. 

In the 2018-2019 academic year MSSM undertook a strategic planning process that resulted in 

Student Room, Double 

Student Lounge, 
Dorm Building 
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the Board approved plan that is included at Appendix I to this report. That plan focused on 
strengthening its residential program, expanding its impact across Maine and enhancing its 
capital, both people and facilities. As the Board and MSSM administrative team have worked to 
implement this plan, the need for MSSM to be doing more to support STEM education around 
Maine is clear and will be discussed further in the Professional Development of Teachers 
section. To effectively provide that needed support, MSSM needs to have more resources it can 
dedicate to those efforts. That will require either additional annual state funding or finding a 
sustainable business model for MSSM which will support those efforts. 

It is clear to the Board that MSSM needs to have serious discussions with its owner, the State of 
Maine regarding those plans. To facilitate those discussions, the MSSM Board of Trustees 
chartered a Business Planning Committee (charter attached as Appendix K) to review the 
existing strategic plan and to create a vision for what a sustainable MSSM could look like. MSSM 
looks forward to the conclusion of Phase One of that process and to the discussions about 
MSSM that will follow. 

BENCHMARKS AND ASSESSMENT 

Academic Achievement 

The residential academic program remains the strength of MSSM. For those students who 
embrace its rigorous standards, MSSM surrounds them with a cohort of motivated, curious and 
dedicated learners. In 2019-2020 MSSM enrolled 140 students in grades 9-12 from all over the 
State of Maine. You can see MSSM’s history of educating students from all corners of the State if 
you review the Maps of Students by County attached as Appendix C.  This academic success is 
attributed firstly to the Maine State education system which builds the foundation to life-long 
learning within our students, next to the Faculty and Staff of MSSM who thrive in an 
environment where the students are pushing to do and learn more, where questions are 
encouraged and where answers are discovered in a collaborative process. This type of teaching 
has demonstrated success in test scores, competitions and college placements.  

The school profile sheets for the three years, which are attached as Appendix B, show that 
success at MSSM is not dependent on any one cohort of students, but on the program itself. 
Almost all of MSSM’s classes are either AP classes or classes that are eligible for college credit 
though our agreement with The University of Maine at Presque Isle. MSSM has been approved 
by the UMPI accreditors as an instructional site, with its classes taught by MSSM faculty to 
count toward the issuance of an Associates Degree. More and more MSSM graduates are 
leaving high school with an associate’s degree, able to enroll in college as a Junior. About one 
third of MSSM graduates enroll immediately in a Maine college or university. A large number of 
other graduates enroll in science and engineering schools like MIT, WPI, Rensselaer Poly Tech 
and many others. For an in depth look at where MSSM graduates have matriculated, please see 
Appendix D. 
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In 2019 MSSM students took 129 Advanced Placement tests and the mean score was a 4.0 out 
of 5, which demonstrates their mastery of the material. On the SAT test, one hundred percent 
of MSSM students achieve a 600 or better on the Math SAT, with more than 85% of them 
scoring above a 700.  The humanities are not neglected at MSSM either with 85% of the 
students scoring above 600 on the evidence-based reading and writing(ERW)SAT as well.   

2020 Annual Report 9



Outside awards and competitions demonstrate that Maine students prepared at Maine’s 
magnet school can compete with and excel among students from around the world in a diverse 
range of activities. If you review the 2019 – Year of Success publication attached as Appendix H, 
you will read about the MSSM math team which took first place for the 5th consecutive year at 
the state tournament, the MSSM team which won the State Science Bowl, the 2 VEX robotics 
teams that competed at the World Tournament, the SeaPerch team which place first in 
engineering design at the national SeaPerch Challenge, the MSSM Jazz combo who medaled at 
the State Jazz Competition and so much more.  

Professional Development of Teachers 

 In accordance with the Strategic Plan and MSSM’s operating statute, MSSM has been reaching 
outside itself to support teachers throughout the state. MSSM has been an active participant in 
the Central Aroostook Council on Education which is a partnership between local schools and 
UMPI which supports teaching, learning and leadership success. MSSM faculty and staff have 
both attended CACE events and have served as presenters for some of the programs. 

To expand MSSM’s support for STEM education in Maine, David Pearson, Executive Director, 
secured a grant from the Jack Kent Cooke Foundation which will support the first three years of 
an educators’ camp. This camp was to kick off in the summer of 2020, but its launch was pushed 
back a year due to the ongoing Covid-19 situation. This camp will allow up to 60 Maine teachers 
to receive continuing education in STEM topics with most of the teaching being done by MSSM 
faculty, graduates or other MSSM affiliated people. 
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The Board recognized that this is an area of weakness for MSSM right now. Both the Strategic 
Plan and the current Business Planning Committee work has a strong emphasis on ways MSSM 
can support local districts and STEM educators. However, as MSSM is currently funded, every 
one of these initiatives require us to raise outside capital to purse them, which has hampered 
our efforts to do more outreach like this. 

Finances 

Attached as Appendix A are the audited financial statements for 2019-2020. You will also find 
the Board approved budget for 2020-2021. This Budget was a very difficult one for the Board to 
pass. At its December 2019 Board meeting the Board of Trustees directed the finance and 
facilities committee to prepare a budget that did not have any revenue from non-Maine 
resident students. In prior years, MSSM enrolled anywhere from 5-9 non-Maine students who 
paid full tuition as well as room and board to MSSM. That revenue was used to support a level 
of programming above what the State’s annual appropriation allowed.  

Another activity MSSM has historically conducted is a STEM focused summer camp.  Each year 
over 400 middle school students arrive in Limestone to experience a week of summer camp 
focused on STEM and fun! The MSSM summer camp has become a strong recruitment funnel 
with a majority of each entering class having spent at least one week as a summer camper. In 
addition to the outreach component of summer camp, the camp usually added supplemental 
revenue to the MSSM budget. MSSM was unable to hold its traditional summer camp in 2020, 
but it did offer a free, online summer session which was well received. 

The directive from the Board to base revenue only on Maine students resulted in an approved 
budget that is 14% less than the prior year’s budget, a reduction of over $800,000. Discussions 
in early March with the Committee on Education and Cultural Affairs highlighted the struggles 
MSSM was having in balancing its budget. While those discussions did not result in increased 
funding for MSSM, due to the emergency shutting of the legislature, it did kick off the process 
which has lead to the creation of the Business Planning Committee and its work in developing 
pathways to a sustainable MSSM. 
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APPENDIX A 

Audited Financial Statement for 2019-2020 
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rÃ�e�Ð .]d�Ð ��e�Å�fÀ]�Ð rÃ�eÐ �»Ð b¢�¹�eh­heÐ ½¢Ð `hÐ ]Ð »h¨]­\½hÐ \dd¢À�½��{Ð h�½�½Ë�Ð /]d~Ð rÃ�eÐ �ºÐ
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Ð rÃ�fÐh«À�½Ë
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7¢Åh®��h�½]��pÃ�eÐ u�\�b�\�Ð »½]½h�h�½ºÐ \®hÐ ®h¨¢²¿heÐ Àº��|Ð ½�hÐ bÀ¯¯h�½Ð u�\�b�\�Ð ¯h»¢À®bh»Ð
�h\ºÀ¯h�h�½Ðp§bÀºÐ\�eÐ½�hÐ�¢e�uheÐ\bb­À\�Ða\º�ºÐ¢oÐ\bb¢À�½��|�Ð Z�eh¯Ð½��ºÐ�h½�¢e
Ð¢��ËÐ
bÀ¯¯i�½Ð\ººh½ºÐ\�eÐbÁ®¯h�½Ð��\a���½�iºÐ{h�h­\��ÌÐ\®iÐ��b�ÁeheÐ¢�Ð½~hÐa\�\�bhÐ¹�hh½�Ð NhÅh�ÀhºÐ
\­iÐ ¯hb¢{��ÎheÐ Æ~i�Ð�h]ºÁ°\a�hÐ ]�eÐ \Å\��\a�h�Ð NiÅh�ÀiºÐ\®iÐ b¢�º�eh¯heÐ ½¢ÐahÐ ]Å\��\a�iÐ
Ç�h�Ð ½�hÌÐ \®iÐ b¢��hb½�a�hÐ Ç�¿~��Ð ½�hÐ bÀ®¯h�½Ð ¨h°�¢eÐ ¢®Ð º¢¢�Ð i�¢À|~Ð ¿~i­h]xh¯Ð ½¢Ð ¨]ÌÐ
��]a���½�h¹Ð¢oÐ½�hÐbÀ­­h�½Ð¨i­�¢e�Ð -È¨h�e�½À­h¹Ð\®iÐ¯hb¢®eheÐÇ~h�Ð½�hÐ®h�\½heÐpÃ�gÐ��\a���¿ÌÐ�¹Ð
��bÀ¯¯hg�ÐhÈbi¨½Ðp§®Ð¨®��b�¨\�Ð\�gÐ��¿h®iº½Ð¢�Ð|h�i²\�Ð �¢�|
¿i¯�Ðei`¿�Ðb�]��ºÐ\�gÐ�Ág|�i�½ºÐ
\�gÐ b¢�¨h�¹\½heÐ \aºi�bhº
Ð Ç��b�Ð \­iÐ ­ib¢|��ÎieÐ ]ºÐ hÈ¨i�e�½À®hºÐ ½¢Ð ½~hÐ iÈ½i�½Ð ¿�iÌÐ ~\ÅhÐ
�\½À¯ig�Ð 7h�h®\�Ð b\¨�½]�Ð ]ººh½Ð \b«Á�º�½�¢�ºÐ \®iÐ ­h¨¢²¿heÐ \ºÐ iÉ¨h�e�½Á®iºÐ ��Ð |¢Åh·�i�½\�Ð
y�gº�Ð L­¢bhhgºÐpµ¢�Ð|h�h®\�Ð�¢�}�½h��Ðgha½Ð\®hÐ®h¨¢®½heÐ\ºÐ¢½�h±Ðu�\�b��}Ðº¢Á®biº�Ð R��ºÐ
\¨¨¯¢\b�Ð e�pqi®¹Ð pµ¢�Ð ¿�hÐ�\��i¯Ð ��ÐÇ��b~Ð ¿~iÐ|¢Åi¯��h�¿
Ç�giÐ º¿^¿h�h�¿ºÐ ^®iÐ ¨¯i¨]¯ig�Ð
2¢¯Ð ¿��ºÐ ¯h^¹¢�Ð \Ð ¯hb¢�b���\½�¢�Ð �ºÐ ©­iºh�½hgÐ Ç�¿�Ð a®�hoÐ iÈ¨�^�\¿�¢�ºÐ ½¢Ð �gh�¿�zÐ ½~hÐ
g�si¯h�bhºÐ`h¿Çhi�Ð½�hÐ¿Ç¢Ðºi¿ºÐ¢oÐu�\�b�\�Ðº½\½h�h�½º�Ð

%��Ðª¯¢¨¯�h½�ÍÐpÃ�eºÐ\®hÐ\bb¢Á�½hgÐp§®ÐÁº��|Ð¿�iÐhb¢�¢��bÐ¯hº¢Á­biºÐ�h\ºÁ¯h�h�¿Ðp¦bÁºÐ^ºÐ
ÀºigÐ��Ð½�hÐ|¢Åi¸h�½�Ç�giÐº½^½i�i�½¹�Ð L®¢ª®�h¿ÌÐpÃ�gÐ¢ªh¯]½��}Ð®hÅh�Àiº�ÐºÀb�Ð\ºÐb�^¯{iºÐ
p§¯Ð¹h®Å�biº
Ð ­i¹Á�¿Ð pµ¢�Ð hÉb�^�{iÐ½®\�º\b½�¢�ºÐ^ºº¢b�\½heÐÇ�½~Ð ½�hÐ¨®��b�¨^�Ð\b¿�Å�¿ÌÐ¢oÐ½�hÐ
pÃ�g�Ð -Éb~\�{iÐ¿¯\�º^b½�¢�ºÐ\®hÐ½�¢ºhÐ��ÐÇ��b�Ðh\b~Ð¨^­½ÌÐ¯hbh�ÅiºÐ^�gÐ{�ÅiºÐÁ¨Ðhººh�½�^��ÌÐ
i¬À\�Ð Å^�Áiº�Ð E¢��¢¨i®\½��|Ð ¯iÅh�Áhº�Ð ºÁb~Ð ^ºÐ ºÀaº�g�hºÐ \�eÐ ��Åhº¿�h�¿Ð i\­���|¹�Ð ¯hºÁ�½Ð
pµ¢�Ð�¢��hÊb�^�|hÐ¿®\�º]b½�¢�ºÐ¢®Ð]�b���\®ÌÐ^b¿�Å�½�iº�Ð

R�hÐ h�¨�\º�ºÐ ��Ð pÃ�gÐ v�\�b�^�Ð º½\½h�i ¿ºÐ �ºÐ ¢�Ð ¿�hÐ �]�¢¯Ð pÃ�gºÐ ��Ð ½�hÐ |¢Åh·�j�½\�Ð ¢®Ð
aÁº��iºº�¿Ì¨hÐ ^b¿�Å�½�hº�Ð b\½h|¢®�iº�Ð E¢���\�¢¯Ð pÃ�eºÐ aÌÐ b^¿h{¢¯ÌÐ ]®iÐ ¹Á��^­�ÏhgÐ ��¿¢Ð ^Ð
¹��{�hÐb¢�À���Ð 7%O(Ð� !Ðºh½ºÐp§®½�Ð�����À�Ðb®�½h®�\Ð`]ºigÐ¢�Ð½�hÐº�ÎhÐ¢oÐ½�hÐy�gºÐp¦®Ð½�hÐ
gh½h¯���]½�¢�Ð¢oÐ�\�¢®ÐpÃ�gº�Ð Ob~¢¢�Ð�]�]{i�h�½Ð�\ÌÐ]�º¢Ðb�¢¢¹hÐ½¢Ðgiº�{�\½iÐ\gg�¿�¢�]�Ð
pÃ�g¹Ð \ºÐ �^�¢²Ð pÃ�gºÐ a\ºigÐ¢�Ð ¢½�i®Ð b®�½h®�^�Ð R�iÐ�¢���\�¢®Ð pÃ�eºÐ ^®iÐ b¢�a��igÐ ��Ð ¢�hÐ
b¢�À��Ð��Ð½�iÐpÃ�gÐu�^�b�^�Ðº½^½h�h�½º�Ð
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G���[�¯#R��¯R�Y¯�n[¯#���¯�\¯E[�pY[��qR}¯8qd¯R�[¯X���qY[�[Y¯�U{��¯�����p[�R�©¯b¢�Y��¯

+���R}¯V Ym[�R�©¯RXX����q�m¯ q�¯ [��}�ª[Y¯ R�¯ R¯ �R�Rm[�[��¯ X�����~¯ h�¯ R}�¯ j�Y�¯ �\¯ �n[¯
GXn��}�¯  ���R}¯��[�R�q�m¯V Ym[��¯R�[¯RY���[Y¯R�Y¯ R�[�Y[Y¯R�¯�[X[��R�©¯h�¯ �n[¯/[�[�R}¯
+ �Y�¯ " Ym[�R�©¯X������¯ q�¯ [¨[�Xq�[Y¯ R�¯ �n[¯Y[�R���[��¯ }[¦[}�¯  ��¯ ��[�X��V[�[Y¯V�Ym[�¯
R������qR�p���
¯[¨X[��¯���z[X�¯V Ym[��
¯�R��[¯R� �̄n[¯[�Y¯�\ [̄RXn¯e�XR�¯©[R��¯

)�X �V�R�X[�¯ �[��[�[��¯ X���p��[���¯ �[�R�[Y¯ ��¯ ���[�h��[Y¯ X����RX��¯ h�¯ m��Y�¯ ��¯
�[�¦pX[��¯ )�X �V�R�X[¯ RXX� ��q�m¯ p�¯  �[Y¯ §n[�[¯ ���XnR�[¯ ��Y[���¯ X����RX��¯ R�Y¯ ��n[�¯
X���q��[���¯h�¯�n[¯[¨�[�Yp� �[¯�\ �̄[����X[�¯R�[¯�[X��Y[Y¯��¯[�� �[¯�nR�¯����p��¯�\ �̄n[¯j�Y¯
VR�R�X[¯ q�¯��q}p¬[Y¯h�¯ p��¯ r��[�Y[Y¯� ����[��¯ 3�¯ �n[¯/[�[�R�¯+��Y�¯h�¯V Ym[�R�©¯� ����[�
¯
R������pR�q���¯ �R��[¯ R�¯ e�XR�¯ ©[R��[�Y¯ [¨X[��¯ h�¯ �nR�¯ ����p��¯ �[}R�[Y¯ ��¯ [�X��V[�[Y¯
R�� ����¯ )�X �V�R�X[�¯ � ���R�Yq�m¯ R�¯ ©[R��[�Y¯ R�[¯ �[����[Y¯ R�¯ R��sm��[���¯ �\¯k�Y¯
VR�R�X[¯ R�Y¯ Y�¯ ���¯ X����q� �[¯ [¨�[�Yq� �[�¯ ��¯ �pRVq�p�q[�¯ V[XR��[¯ �n[¯ X���p��[��¯ §q��¯ V[¯
n����[Y¯Y �p�m¯�n[¯� V�[� [��¯ª[R��¯
0 G"¯G�R�[�[��¯>��¯ ���¯ [��RV}q�n[�¯R¯l�Y¯VR�R�X[¯nq[�R�Xo©¯VR�[Y¯��q�R�p}«¯��¯�o[¯[¨�[��¯ ��¯
§opXo¯ R¯ m�¦[���[��¯ p�¯ V� �Y¯ ��¯ �V�[�¦[¯ X�����Rp���¯ p����[Y¯ ����¯ �o[¯  �[¯ �\¯�o[¯ �[����X[�¯
�[����[Y¯ p�¯ m�¦[��[��R�¯ `¢�Y��¯ 2�¯ �o[¯ c£�Y¯^x�R�XpR�¯��R�[�[����¯ `¢�Y¯ VR�R�X[¯ p�¯ �[����[Y¯ R�¯
i�}�§��¯
® >�����[�YRV�[�2�[��¯ �oR�¯ R�[¯ [p�o[�¯ ���¯ p�¯ ��[�YRV}[¯ `���¯ ��¯ }[mR}}«¯ ��¯ X����RX��R}}«

�[� q�[Y¯ ��¯ �[�Rp�¯ p��RX��¯ Ko[¯ HXo��}¯ Y�[�¯ ���¯ �[����¯ R�«¯ ������[�YRV}[¯ `¢�Y¯
VR�S�X[�¯

® F[���pX�[Y¯ b¥�Y¯ VR}R�X[�F[����X[�¯ �oR�¯ oR¦[¯ X�����Rp���¯ p����[Y¯ V«¯ [p�o[�¯ X�[Yp�����
m�R������¯X����pV�����¯��¯}R§�¯R�Y¯�[m�}R�t���¯�]¯��o[�¯m�¦[���[����¯��¯R�� ���¯�oR�¯
oR¦[¯¦[�«¯���q�m[��¯X��Yp�p���¯q����[Y¯V«¯[¨�[��R}¯�R��p[�¯��¯}R§�¯

® N��[���pX�[Y¯`¢�Y¯VR}R�X[�1R�¯�¯X�����[����
� %���p��[Y¯`¢�Y¯VR}R�X[�!������¯§q�o¯q��[��R}}«¯p����[Y¯�[���qX�p���¯�R�YR�[Y¯V«

�o[¯ m�¦[���[����¯ npmo[��¯ }[¦[}¯�]¯Y[Xp�p��¯ �R|p�m¯ R �o��p�«¯ §opXo¯ �[� p�[¯ RX�t��
a���¯�oR�¯R��o��p�«¯��¯V[¯�[Y[�}�«[Y�¯ 7�¯ �o[¯XR�[¯�]¯�o[¯GXo��}¯�oq�¯R��o��p�«¯ }p[�
§p�o¯�o[¯"�R�Y¯�]¯L����[[��

�  ��pm�[Y¯ c¤�Y¯VR}R�X[�!������¯ �oR�¯ R�[¯ X�����Rp�[Y¯ V«¯ �o[¯ m�¦[���[����¯ p��[��
�nR�¯�n[«¯§q��¯V[¯ �[Y¯h�¯��[Xq^yX¯� ����[��¯ ([Xq�q��¯�R|q�m R̄ �n��q�«¯§s�n¯�[��[X�
��¯�o[�[¯R������¯}p[�¯§q�o¯�o[¯"�R�Y¯�]¯K� ��[[�¯V �¯p�¯���¯�[�[�¦[Y¯��¯�o[¯opmo[��­
}[¦[}¯ R��o��p�«�¯ Lo[¯GXo��}¯ oR�¯ R��pm�[Y¯ �o[¯ b¢�Y¯VR}R�X[¯ �[}R�[Y¯��¯ �o[¯ ����[�
XR��¯���m�R��

� O�Y[�tm�R�[Y¯ `¢�Y¯VR}R�X[�Lop�¯ p�¯ �o[¯ �[�tY�R}¯VR}R�X[¯�]¯ �o[¯m[�[�R}¯c¤�Y¯§opXo
�[��[�[���¯ �o[¯ �[�Rp�p�m¯ c£�Y¯ VR}R�X[¯ R]�[�¯ R}}�XR�q��¯ ��¯ �o[¯ ��o[�¯ `¢�Y¯ VR}R�X[
XR�[m��p[��¯ 7�¯ �[_�[X��¯ �[����X[�¯ �oR�¯ R�[¯ R¦Rt}RV}[¯ h�¯ c¤��o[�¯ R������pR�p��¯ R�Y
[¨�[�Yp� �[¯`��¯m[�[�R}¯m�¦[���[��R}¯������[��

Pn[�¯�[���qX�[Y¯R�Y¯��n[�¯l�Y¯VR}R�X[�¯R�[¯R¦Rp}RV}[¯h�¯ �[�¯ q�¯p�¯�n[¯GXo��}��¯���qX©¯��¯ �[¯
�[���qX�[Y¯ �[����X[�¯ g����¯ h}��§[Y¯ V©¯ X���q��[Y�¯ R��pm�[Y�¯ R�Y¯ ��R��qm�[Y¯ R�� ���
¯
�[��[X�u¦[�©�¯
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 Se8YOM8O^	fF68l >O2O5G2Kl ]^2^8M8O_]l 2Y8l Y8USY_86l `]FODl ^E8l 85SOSMF5l Y8]S`Y58]l
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2O6l8hU8O]8]l2Y8lZ85SY686l2^l ^E8l^FM8lLG24FKF_F8]l2Y8lFO5`YY86�lY8D2Y6L8]]lS:lgE8Ol_E8lY8L2^86l
52]El?Sg]l^2J8lUL258�l
 Se8YOM8O^2L	;dO6l ;HO2O5G2Ll ]^2^8M8O^]l 2Y8l Y8USY_86l `]FODl ^E8l 5`YY8O_l >O2O5F2Ll Y8]S`Y58]l
M82]`Y8M8O^l ;T5`]l 2O6l ^E8l MS6F;H86l 255Y`2Ll 42]G]l S:l 255S`O^FOD�l 1O68Zl ^EG]l M8_ES6�l
Y8e8O`8]l 2Y8l Y85SDOGj86lgE8Ol M82]`Y24L8l 2O6l 2e2GL24K8
l ,8e8O`8]l 2Y8l 5SO]G68Y86l _Sl 48l
2e2GL24L8lfE8Ol_E8il2Y8l5SLL85_F4K8lgG^EGOl^E8l5aYY8P^lU8YFS6lSYl]SSOl8OS`DEl^E8Y82A8Yl^SlU2il
KF24GLF^G8]lS:l̂ E8l5`YZ8O_lU8YFS6�l �hU8O6G^`Y8]l2Y8lZ85SZ686lgE8Ol^E8lY8L2_86l;dO6lLF24FLF_ilG]l
FO5`YY86�l8h58U^l;TYlUYFO5FU2Ll2O6lFP_8Z8]^lSOlD8P8Y2KlKSOD	_8QRl684_�l 5K2FM]l2O6lI`6DM8O^]l
2O6l 5SMU8O]2^86l 24]8O58]�l gEG5El 2Z8l Z85SDOFj86l 2]l8hU8O6F^`Y8]l ^Sl ^E8l 8h^8O^l ^E8ilE2e8l
M2^`Z86
l

+YSUYG8_2YilBO6]l `]8l _E8l ;dLLl 255Z`2Kl 42]F]l S:l255S`O^FOD
l �F;<8Y8O58]l FOl ^E8l255Z`2Ll 2O6l
MS6F;H86l 255Y`2Kl 42]F]l S:l 255S`O^FODl 2ZF]8l FPl ^E8l Z85SDPF^FSOl S:l Y8e8O`8l 2O6l GOl _E8l
UY8]8O^2^FSOlS:l8hU8O]8]le8Y]`]l8hU8O6G_`Y8]�l *Ol^E8l255Y`2Ll42]G]lS:l255S`O_GOD�l 8hU8O]8]l
2Y8lY85SDOFj86l2_l_E8l^FM8l^E8il2Y8lFO5`YY86
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�2]El2O6l/8MVSY2\l"Oe8]^M8O^]l

�e2FK24L8l 52]El G]l 68US]F^86l FOl FO_8Z8]^l 482YFODl 255S`O_]l ^Sl 2]l DY82^l 2l 68DY88l 2]l US]]F4L8�l
/E8]8l Z8]F6`2Ll FOe8]^M8O^]l 2Y8l 5K2]]F>86l ;TYl Z8USY_FODl U`ZUS]8]l 2]l 52]El 2O6l _8MUSY2Yil
GOe8]^M8O^]�l �2YOFOD]l ;[SMl ^E8]8l FOe8]^M8O^]l 2Y8l Y8USY_86l 4il ^E8l 2UUKF524L8l ;dO6]�l
�8US]F_]l gF_El 2l M2^`YF^il S:l _EY88l NSO_E]l SYl L8]]l 2Z8l FO5L`686l FOl 52]El 2O6l ^8MUSY2Yil
FOe8]^M8O^]l;TYl;HO2O5F2KlZ8USY_FODlU`YUS]8]�l

�2WF^2Ll�]]8^]l

�2UF_2Ll2]]8_]lU`Y5E2]86lSYl25X`GZ86lgG^El2OlSYFDFO2Kl5S]^lS:l������lSYlMSY8l2Z8lY8USY_86l2^l
25_`2LlSZl8]^FM2^86lEG]^SZF52Ll5S]^�l �SO^ZF4`_86l2]]8_]l2Z8lY8USY_86l2^l;3GYlM2YJ8^le2K`8l2]lS:l
^E8l 62^8l Y858Fe86�l �66G^GSO]�l GMUZSe8M8O^]l 2O6l S^E8Zl 52UG^2Ll S`^L2i]l ^E2^l ]FDOF;H52O^Lil
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	/� XaG>\ ȲX_a�>QYOXeQ?Ua¯7>U?BIa_

`�p¯^k����¯�f�¡�k��f p�¯ ��¯  �p¯Pf��pZ=[^¯�p ��pp¯���¤�¯ ��sr¯ ���¤�f�kp¯�����f��¯ 4�¯�s¯  �p¯
�����f���¯M¤�p¯)��¯ '�"1¯�pf�¤�p�p��¯nf p�¯  �p¯^k������¯ ������¡���f�p¯ ��f�p¯�s¯  �p¯WZ=8¯
��fh��� ¬¯©f�¯�+0�.1)�¯ "���¯�s¯����¯��fh��� ¬¯��¯f���kf�pn¯ �¯ �p¯^ f p¯�s¯Pf��p�¯

	2� 7dIO<IUE¯c_?¯5E]>?Q?Ua

`�p¯^k����¯�f�¯p� p�pn¯�� �¯f¯��p¯¬pf�¯h¤��n����¤�p¯f��pp�p� ¯©� �¯ �p¯`�©�¯�t¯N��p� ��p¯
��¯ M¤�¬¯!
¯ '�"1¯©��k�¯�f�¯ ���¨������¯  �¯�p�p©¯f��¥f��¬�¯ `�p¯ f��pp�p� ¯ ���¨�np�¯{�¯  �p¯
pªk�¤��¨p¯¤�p¯ �s¯ ¨f���¤�¯ k�f�������¯f�n¯� �p�¯f�pf�¯��¯ ��p¯ �k�����¯i¬¯ �p¯Pf��p¯^k����¯�s¯
^k�p�kp¯f�n¯Pf �p�f �k��¯ =� �p�¯�f�¡¬¯�f¬¯�p����f p¯ ���¯f��pp�p� ¯i¬¯���¨�n���¯f¯¡©p�¨p®
�����¯©�� ¡p�¯ �� �kp�¯ ;¤����¯ ��p¯ (�"1�'�¯ �k����¯ ¬pf�¯  �p¯ ^k����¯ �f�n¯ �!1#��0+¯ {�¯  �p¯
vk����­¯�pf�p¯f�n¯�!1!��0+¯{�¯��p�f ���¯f�n¯�f�� p�f�kp¯k�� �¯ f�n¯k¤� �n�f�¯�p�¨�kp��¯ `�p¯
�f� �p�¯�f¨p¯�p�p©pn¯ �p¯�pf�p¯ u��¯ �p¯'�'��'!¯�k����¯¬pf�¯f ̄ f¯�f p¯�s¯�!*0�+0+¯u��¯ �p¯�pf�p¯
f�n¯�"*0�+0+¯u��¯�f�� p�f�kp¯k�� �¯f�n¯k¤� �n�f�¯�p�¨�kp��¯

	J  ̄�¯ :XU:?Ua]6aIXU_¯

^ f p¯u§�n���¯

`�p¯^k����¯�pkp�¨pn¯f����ª��f�p�¬¯1��¯�s¯ � �¯��p�f ���¯�p¨p�¤p¯}��¯� f p¯u§�n���¯{�¯  �p¯
¬pf�¯p�npn¯M¤�p¯)��¯'�'��¯ `�p¯fi���¡­¯ ��¯k�����¤p¯� �¯��p�f ����¯��¯np�p�np� ¯��¯k�����¥pn¯
f�������f ����¯|��¯ �p¯^ f p�¯

	$$� IUa>\CcU<¯75O5U:?_

Z����¯  �¯  �p¯ ¬pf�¯ p�npn¯ M¤�p¯ )��¯ (�%'¯  �p¯ ^¤��p�¯ 9f��¯ �����f�¯ f�n¯ ��p¯ 9���¯ �s¯
[p��np� �f�¯ N�w¯©p�p¯fkk�¥�¡pn¯ u��¯ ��¯ �p¯^k������¯Dp�p�f�¯A¤�n�¯ 8p�������¯M¤�¬¯!�¯'�!&¯
��p¯ ^k����¯ p� fi����pn¯ ������p f�¬¯ u§�n�¯  �¯ fkk�¥� ¯ u��¯  �p�p¯ fk �¨� �p��¯ ��©p¨p�¯ kf�� f�¯
f��p �¯f�n¯����� p��¯nph ¯ �p�f pn¯ �¯  �p¯ k�� ¯�s¯ ��p¯ n���� ��¬¯ k�� ��¤p¯  �¯ip¯ �p���¡pn¯ ��¯ �p¯
��¨p���p� f�¯fk �¨� �p�¯�f �p�¯ �f�¯ �p¯h¤���p���¡¬�p¯fk �¨� �p��¯
4�¯ �s¯ M¤�p¯ )��¯ '�'��¯  �p¯ ^¥��p�¯ 9f��¯��n¯�©pn¯ �p¯ D�¨p���p� f�¯4k �¨� �p�¯ �%'�)�,�¯
 �p¯ 9�� ¯ �s¯ [p��np� �f�¯ ��sp¯ u§�n¯ �©pn¯ ��p¯ D�¨p���p� f�¯ 4k �¨� �p�¯ �)0��)0.¯ f�n¯  �p¯
H� p��f ���f�¯8¤���p��¯`�f��fk ����¯~�n¯�©pn¯ �p¯D�¨p���p� f�¯4k �¨� �p�¯ �.*�1+,¯f�n¯ �p¯
9�� ¯ �s̄ [p��np���f�¯ N�x¯ A¤�n¯ �.'��¯ S�¯ �p�f¬�p� ¯  p���¯ �f¨p¯ ipp�¯ p��fi����pn¯ {�¯  �p¯
�� p�~�n¯if�f�kp��¯f��¤� �¯n¤p¯ �¯ �p¯D�¨p��p� f�¯4k��¨���p�¯��n¯f�p¯�� ¯ p«�pk pn¯��¯hp¯
�p�f�n¯©� ���¯ �p¯u����©���¯¬pf��¯

�(+�

������	�������
�
��:q�¢�zqo¯Y¦j��m¯5mm�¦�¢g�¢�¯2020 Annual Report 47



B(8D1ªM,6HH?ªH4ªM,;1D,1ª(D/ªB(Q73B(O8,Mª

DHP1MªQHª48D(D,8(?ªMQ(R1B1DPMª�e����i��ª

���� MY+M1KU1DQª2Z2ESN

B]�]wk�k��ª x]�ª k¤]�¡]�kiª �¡b�k�¡k��ª k¤k���ª �fe��y�wª �x��¡wxª Mk��k�bk�ª�$�ª�����ª �xk
i]�kª�xkªq~�]�ey]�ª��]�k�k���ª¥k�kª]¤]y�]b�kª��ªbkªz��¡ki�

���� 5)9LªZ)@V2ªI5ª5:F)E-9)@ª=GNTLWC2ETN

Qxkª Mfx���ª x]�ª ]ª �¡�bk�ª �nª q~�]�fy]�ª y����¡�k����ª ���kª �nª ¥xyexª ]�kª xk�iª q��ª ��]iz�w
�¡����k��ªQxkªMex���ªf]�kw��y©k�ªy��ªp`y�ª¤]�¡kª�k]�¡�k�k���ª¥y�xy�ª�xkªq`y�ª¤]�¡kªxzk�]�ex¨
k��]b�z�xkiª b¨ª wk�k�]��¨ª ]ffk��kiª ]ff�¡��z�wª ��y�ey��k��ª Qxkª xzk�]�ex¨ª z�ª b]�kiª ��ª �xk
¤]�¡]�{��ªy��¡��ª¡�kiª��ª�k]�¡�kª�xkªq`y�ª¤]�¡kª�nª�xkª]��k��ªAk¤k�ª �ªy��¡��ª]�kª�¡��kiª��yek�
z�ª]e�z¤kª�]��k��ªq��ªzik��yf]�ª]��k��'ª ?k¤k�ª�ªz��¡��ª]�kª�yw�yn�f]��ª��xk�ª�b�k�¤]b�kªy��¡��'
?k¤k�ª�ªy��¡��ª]�kª�zw�zq~f]��ª¢��b�k�¤]b�kªz��¡���

QxkªMex���ª]���ªx]�ª]ª����kf¢��z�wªqaz�ª¤]�¡kª�k]�¡�k�k���ªp��ª]ªe���kiªi���z���¨ªb¡z�iy�w
�x]�ª z�ª ��ª ���wk�ª ¡�kiª ]vk�ª �xkª ���!	�ª#ª �ex���ª ¨k]�ª ]�iª �xk�kq��kª z�ª e���zik�kiª ��ª bk
y��]y�ki�ª Qxkª+�]�iª�nªQ�¡��kk�ªx]�ªike�]�kiª�xkªb¢z�iy�wª]�ª�¡���¡�ª����k��¨ª]�iª¤��kiª��
�k��ª �xkª ]��k��ª q��ª �xkª bk�kq��ª �oª �xkª Mfx���ª e���z�wk��ª ¡���ª ]����¤]�ª b¨ª �xkª M�]�k
?kwy��]�¡�k�ª¥xzfxª¥]�ªw�]��kiªy�ª���$�ª Pxkªb¡y�iz�wªz�ª�y��kiª]�ªxk�iªq��ª�]�kª]�iª�kf��iki
]�ªy��ª]���]z�kiª¤]�¢kª�nª��!��%���ª Qxkª]���]z�]�ªy�ªf���yik�kiª]ª�k¤k�ª�ªz��¡��

,���yik�]b�kª �¢iw�k��ª y�ª �kek��]�y�¨ª �k�¢y�kiª y�ª {��k���k�y�wª �]��k�ª i]�]ª ��ª ik¤k���ª �xk
k��y�]�k�ª�oªq`z�ª¤]�¢k�ª]�i�ª]fe��iy�w�¨�ª�xkªk��{�]�k�ª]�kª���ª�kek��]�z�¨ªz�iyf]�z¤kª�oª�xk
]��¢���ª�x]�ª�xkªMfx���ªe�¢�iª�k]�y©kªy�ª]ªf¢��k��ª�]��k�ªk¦fx]�wk�

���� T)\2N

(�ª ]ª w�¤k���k��]�ª k��z ¨�ª �xkª Mfx���ª y�ª ���ª �¢b�kf�ª ��ª 4kik�]�ª ]�iª M�]�kª z�f��kª �]§k��
]ef��iy�w�¨ªz�ªz�ª���ª�kfk��]�¨ª��ªf���yik�ª�xkªkskf��ª�oª]�¨ª¡�fk��]z�ª�]¦ª���z�z����

QxkªMfx���ªy�ª�¡b�kf�ª��ª4kik�]�ª]�iªM�]�kª�]¨�����ª]�iªy�ª�k�¡z�kiª��ªq~�kª�xkª]������y]�kª�]¦
�k�¢����ª B]�]wk�k��ªbk�yk¤k�ª�x]�ª]��ª�k�¡y�kiª�k�¡��ªx]¤kªbkk�ª����k��¨ªt�kiª]�ª�nª>¢�k
���ª�����ª D�ªk¦]�z�]�z���ªx]¤kªbkk�ªf��i¢g�kiªb¨ª�xkª4kik�]�ª��ªM�]�kª�]¦z�wª]¡�x��y�yk�
]�iª��ªg���k����ik�fkªx]�ªbkk�ª�kekz¤kiªp���ª�xk�kª]¡�x��{�yk��

�� � @2)N2N

QxkªMfx���ªx]�ªk��k�kiªz���ª]�ª��k�]�y�wª�k]�kª]w�kk�k��ª¥y�xª�xkªU�y�kiªM�]�k�ª/k�]���k��
�nª1i¡f]�z��ª¥xk�kª y�ª �k]�k�ª ��ªx��k�ª]i�]fk��ª ��ª z��ª f]��¡��ª Qxkªx��k�ª¥k�kª q���k��¨
����k��¨ª�oª�xkªX�y�kiª M�]�k�ª/k�]���k��ª�nª/kpm��kª]�iª¥k�kª�¡b�k�¡k���¨ª ��]��qm��kiª ��
�xkª/k�]���k��ª�nª1i¡f]�z���ª Qxkª�k���ª�oª�xkª�k]�kª]�kªq��ª��ª¨k]��ª¥z�xª]ª���]�ª�oª��ª i¢k
��ª�xkª�k�����

��"� -IZ<0
�&

Qxkª ,H[;/��%ª �¡�b�k^�ª y�ª �xkª U�z�kiª M�]�k�ª x]�ª g]¢�kiª b¡�z�k��ª iy��¡��y��ª �x��¢wx
�]�i]�kiª ]�iª ¤��¡��]�¨ª f���z�w�ª �oª �¡��y��kª b¡�z�k��k��ª B]�]wk�k��ª y�ª ��k�k���¨
k¤]�¢]�z�wª�xkªkqrkg�ª�oª�xkªb¢�y�k��ªiy��¡��z���ª��ª��k�]�z����ªPxkª�k�]�kiªq~�]�fz]�ªz��]f�
]�iªi¡�]�z��ªe]����ªbkª�k]���]c�¨ªk��|�]�kiª]�ª�x|�ª�z�kªb¨ª�]�]wk�k���

��!


������	�������
�
��.l��}uljªJ£d�}hª*hh�£��_���ª2020 Annual Report 48



 ��!�.%��""�."�.%���!��.�!�. �&�� �&��%.

�'���*�$).�" #
$�%"!.%���-,�'��.

��!�$��.�'!�.

�"$.&��.+�
$.�!���.�(!�.	��.����.


���!����&�����#��&

�(&(C"8Q"=&Q G"G(Q"FF3FG"=$(Q
�((FQ+ACQF(DL3$(FQ
�=L(FH<(=GQ">&Q3>G(E(FGQ("E=3>0FQ
�G1(EQ

���!� �&�"����
��&���&��������� ���&

�$����� !���&�	! ��#��&

�=FGDJ$G4?>Q
!("$1(EFQ
 B($3"8Q(&I%"G5@>Q

 GI&(>GQFJBB?EHQF(EM3%(FQ
�?98(0(Q$?K=F(93>0Q
�("8H1QF(CM4$(FQ
�%"&(<3$QFIBB?CGQ
�G2:(G3$FQ
 GJ&(=GQ"$H3M4G4(FQ

�4="=$4"8Q"4'Q
�>+AC<"G4?=Q">&Q$?<BIH(CQH($1=?;?0PQ
�&<4FF4?>FQ
�?"E&Q?)QGEIFH((FQ
�3E($G?C�FQ@,7%(Q
�B(D"H4?=�Q->">$(Q">&Q"&<4>3FGE"G3?>Q
�J#84%QD(8"H6?=FQ"=&Q&(M(8?B<(=GQ
�B(D"H4?=Q@*QF$1??8Q
!E".?=Q(NB(>F(Q
!E">FB?CG"G4?=Q
�?>G3=0(>$PQ
!?G"8Q(OB(='3HID(FQ

�(GQ3>$E("F(Q3>Q/>'Q#"8">$(FQ

�'���&�$).�'!�.����!����(�).��.���
.

�(���&�$).�(!�.����!��.� �(!�.	��.����.

�!��� ��&���!� �&

	�������& �����&

����������Q ����������Q
�������Q �������Q


��

Q 
��

Q
���

Q ���

Q

��
����
�Q ��
����
�Q

����
�

�Q ����
�

�Q
������Q ������Q

������Q ������Q
�
�����Q �
�����Q

���
��Q 
���
��Q
�����
Q �����
Q
������Q ������Q

�
��


Q �
��


Q
������
Q ������
Q


��


Q 

��


Q
���
�
Q ���
�
Q



����Q 


����Q
����
��Q ����
��Q
������Q ������Q

�������Q �������Q
�����
�Q �����
�Q

��
��Q 
��
��Q

��
����
�Q �	
����
�Q

����

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

�� !��& �����&�!��� &
���!� �&

��!��� ��%& ��"���
���&

������& ����"���
���&

�Q ���������Q �Q
�
�����Q �������
�Q

����Q ��Q
��
��Q �������Q

���
�����Q ���������Q

���������Q ������Q
�����
Q �
�����Q

�
����Q ��
��Q
�
���

Q �

��Q
�������Q ������Q
���

�Q 
�����Q
�
�
��Q ����
�Q

���
��Q ������Q
��
����Q �������Q
��
����Q ������Q
����
�Q ���

��Q


����
Q �������Q
�
��
�
Q �������Q
�����
Q �����Q
�������Q ������Q
������Q �
�
��Q
������Q ��
��Q

�������
�Q �
�����Q

����
��Q ����
��Q


������Q

�Q �����

Q

2020 Annual Report 49



6a]oeAEpsAWV|}
@HdsReHF}

<HAltgH[H^o}7BoH} 6a]oeRCuoSa]}�������
9s_H}$�	}���)} %*�,�2}
9t_H}$�	}���-} '*�*�2}
9s_H}$�
}���/} +%�*��}
9u_H}$�
}���0} ,���, }
9v]H}$�	}���3} ,1�,.�}

�����%�
����%��%�
���
�%���%�� ���� �
�%

�
���!��%��%�����#����%������
%
�� ���! ����%

���% ��%#���%�����%�"$�%	��%����%

6a]ogUCwoTa]m}S^}
@HXAoTa^}pa} 8[bVa|Hf�n}

6a^ogAEosAYV|} 6a^qeUCtpUa^} 6ayHgHF}
@HdxUhHG} 7IOUEUH^E|} 8[bVa|JH}

6a^oiUCspUa^} �8{EHln�} >A|gaWV}
%*�,�2} '*,
*!*}
'*�*�2} '.2��' }
*%�+��} **.�'�%}
,���,"} ,���,�*}
,1�,.�} ,1,�222}

�����,��2�$2� '� ���2'!2$�!/2� �!#��'�!���!#2��20��#$�2

���'�!�	��20��#$2/���2��2*�$"��0�*2�%2'��02���!��2�-��������2

��

��������������
�
����
�����	����
���

6a^pfSCupUa^m}
Bl}A�}aM}
6ayHgHF}
8\bVa|HH}
>A|eaVZ}

.�1��}
2�*��}
2�,��}

������}
������}

�
���!��%��%�����#����%�����%��%�� %�������%������� #%

���% ��%#���%�����%�!��%	��%����%

8\bWa|Hf�n}bfabakUa^}aM}rQH}=Ho}>H]lSa]}
;SADRWRo|}�5llHo�}

8[bWa|Hf�l}cgabakUa`ApH}lQBgH}aM}pQH}=Ho}
>H]mTa_};RACUXUo|}�5llHo�}

8\bWa|Hg�l}EazHgHF}bA|faWW}

8\bWa|Hf�n}bfabakSa`BpH}lQAfH}aN}pQK}=Ip}
>H_lUa^};UACTWSo|}�5llHo�}Al}A}bHgEH]oAPH}aM}Uol}
EayHgHF}H\bWa|IH}bA|gaVW}

?WA_}MRFsEUBj|}]Ho}bamSoTa_}Bm}B}bLgEJ]oAPH}aM}
oQL}oaoAV}bH]lUa]}WUACSVUo|}

<HBmsfH\H]o}7AoH4} :w^H}&�
}

��
��

���3} ���0}

���2221%�} ���2,%2'�}

%�*�,�+} �� ",%�1��}

,1,�,22} �� ,���,�+}

''�+��} '%��%�}

2��,�} 2����}


�!+ )&2"#�$� '��2��.�2�2���$,#��� (2��'�2!�2�, �2���2
���2

�����,��2�$2� '� ���2(!2$�!/2� �!#��'�! �!#2��20��#$�2


���'�! ��21��#$2/���2��2��$"��0��2�$2(��02���!��2�.��������2

��0�

#��/}

���2���.�}

�� %,1�.1�}

�� *+.�'�%}

,,��,�}

1,�'�}

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

���-}

���.+12�}

�� '�%� �,}

�� '.2��' }

1'��.�}

1��,�}

���)}

�����-$�-�}

����)�$}

')-
)#)}

��''�(�-�/-}

��00$}

2020 Annual Report 50



�����"�
����"�
"�
���
�"���"���������
�"

�����"��"���	"���"��������"�
��� ���"


��"���"!���"�����"����"���"����"

�	����	�	������	�� 1Õ�Qá���á���$á

5��ÞáaÁJ@�áÞQ@±Âá��� á� ���$áA±Rá²R®¦µÐRN�á <kQá;Kl¦¦�áÜp��áJ¦�Ìq�ÕQáÍ¦á®±QÁQ�Íáq�^­±�AÌq¦�áÕ�Íp�áAá

g��áÎS��ÞQ@±áÍ±R�NáqÂáJ¦�®r�QN�á

)mB hTÃá§Yá(U�UbÏá=T³�Äás�M�ÖOT%á

>lS´VáÜQ±Qá�¨áFR�R^�ÐáJl@�iQÁád²áÍkQá;Jk§§�áQ�¯�©ßRRÁá}�áÐkRáR�®�§ÞQQÃ�á±QÍt±S�V�Íá̄ �@�
á

�����	���
��������
����
�����	��

<kRáNqÅJ¦Õ�Ðá»@ÐRá²R�Au�QNá@Íá!�" �áA�NáÑkRá*52&áq�J±RAÆRáµR�Ar�QNáAÍá������á

<kRá±@ÒRá¦Záv�^�AÍv¦�áÜAÁá ��" ��á ��" �áÜ@Åá@�Á¦á×ÁRNáFÞá3@q�Q6R±Äáq�áqÍÆáÞQ@±ÆáQ�NRNá1Õ�Rá���á���#�á���"á@�Ná���!�á

4TÏmªOÃáB�OáBÄÄÖ�°Ïw«¡ÄáØÇTOáÓªáOTÏT¶�s¢WáL«¡Ó¶xGØÍyª¡á¶BÏTÄá

&JÓÕ@¸zA�áJ¦ÁÍá�RÐk¦Ná

&�©µÐqàCÎq¦£á�RÐk¦Ná

&ÂÁRÒáÚD�Õ@Ñv¦�á�RÍk¨Ná

8RÍq±Q�V�Íá@iQá

0�ÛRÁÍ�S�Íá±@ÐRá¦[á±RÍÙÀá

+¨ÄÍá¦\á�qÚ{�jáFQ�R^�Íá{�J±QDËQÂá

3¦µÐ@�qÍÞá

&JÍÕD�áRÝ®Q¸vR�KRáÉÍÕNßá̄ R±q¦Ná

.�Ð½ßáAiRá ¦¾@�á

&á�QÚR�á®R±JR�ÍAiRá¦Zá®AÞ·¦��áÕÁq¤iáCá�RÓl¦NáÜnR±QáAáÆQ®A±AÍQáÐÜR�ÍÞ	ÞQ@¸áJ�¦ÁRNá
¯Q±{¦Ná|ÁáRÂÍAH}�ÆkRPáA��ÕA��Þá\­·áÍlSái@{�á¦±á�¦ÁÁá^­±áÐkAÍáÞQ@±�á

5�Q
Ðk{¸Ná¦[áÍkRáq�ÛRÆÍ�R�Òá±QÑ×¿áÒo@ÍárÈáN~[]Q¸Q�Íá^¼¦�áÍkQáDKÐÕD¸~D�á@ÁÁÕ�®Ðq¦�á`­¸á
{�ÚRÅÐ�Q�Ðá±QÍÕÀá

!�á¦±á! �áNR®Q�Nq�iá¦�áÞR@±Âá̈ [áK±VN~Í@H�RáÆR±ÛqJQáAÐáJQ±ÍAq�áNAÐQÆá

!�#" �á®R±á@��×�áJ¦�®¦Õ�NQNá@��Õ@��Þá

��" �á`­±á���$�á��" �ác±á���#á

:����á?¬ÔE�á,AÒEÅRÔá/XA�Îmá&¡ Ø�ÎD¢Îá3¬±Ó@��Ôßá?CG�Ráe¹á�A�XÊáA¡OáZV�A�VÁá�Êá
ÕÁRNá`­¸á@JÍ�ÚRá�R�FR±á@�Ná¥¦��N�ÅCI�RNá¸QÍq±RQÅ�á 97����á<¦Ñ@�á,DÑ@ÂRÒá-qÆDF�RNá
'��Õ�Ð@�Íá3¨µÐ@�qÍßá<AI�QáqÁáØÁRNáfºáD��á±RJ~®�R�ÐÁá¦\áNqÁAHp��ÍÞáHQ�Q_�ÌÁ�á

1Õ�Þá��á��� áÍ¦á1Õ�Qá���á����á

	�$�

���
��	
��
������
����
	�������
�����
�������
2020 Annual Report 51




�������	����� �	�
�����
	�

������	�������
�
�������
	��������������
��
��
2020 Annual Report 52




�(�+
�!̀5P;HH5!̀HX6`
�T!̀HX6`
�UVSNMNL^`8IX6`
 NNG`8HX6`
 N]DM@`8HX6`
!D[DH`.D@AVU!̀HX6`
!NNGDM@!̀HX6`
!IX7`/;;9`$XM9`
!REL;`U8;M;`8HX7`
!X6DM@`8HX6`
#8OHN@^!̀IY6`
$S;M8B!̀HX6`
%DM5_`
%5R9;MDM@!̀IX6`
%DRH`1P!̀HX6`
%N!̀HX7`
';^!̀HX6`
(�.-!HX6`
(DV;S5R^`)5@5_DM<`
(OS:`N> V̀B;`.FM@U!̀IX6`
)5@D8!̀HZ6`
)<:D5!̀HZ6`

����
+ 	����+��+ 	�
�	
+���+��"�
��"�	 +

 	�
�%�
+��+�	"�)�$�
 +�		�&�"+������
��"���+

�'�
+���+����+

����
���

���� ���

����
 ���������

�
 ���`
�`

���` ���`
���`

���`
���`

�����` ���`
���`

���`
�`

���` ���`
���`
���`
���` ���`

���`
�����` �����`
���`
���`
�����`
���`
���`

)X`�HPB5`0B<V5`+5VDOM5H`*5VB`/N8D;V^` ���`
-RNL!̀OLLDVV;;` �����` �����`
.N8G;VR^!̀JX6` ��`
.NH;`-H5^DM@` � 0B;5V;S` ���`
.OK<`-H5^DM@` ����` ��`
/�%�` ���`
/<5`-=S8B!̀HX6` ���` ���`
/N88<R!̀HX6` &`
/P5MDUC!̀HX6` ���` ��`
/VZ:<MV`/;M5V;` �����` �����`
/VX:;MV`/;M5V;� OVVH<U` �����` ���`
0B<`+;\UP5P<S` ���`
0C;5V;R`"HX6` ���` ��`
2#3`.O6OVU` ���`
2;M9DM@�,?8<` ��`
4;5R6ONG` ��`

������` �	���`

�����!��#��+�*�+
!C<8GDM@`588OXMVU` ������` �����`
-;VW^`85UB` ���`
�88NXMVU`Q5^56I;`

�` ������` �` �����`

����

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

����
���
�	
���


����
�	������ ����


�
 ���`
�`

�&̀&̀`
��` ���`

���`
���`

�����` �����`
���`

��` &H H`
�`

���` ���`
���`
���`

��` ���`
���` ��`
���` �����`

���`
���` ���`

�����`
���`
���`
���`

�����` �����`
��`
���`

���` ���`
���` ���`

��` ���`
�����` �����`
���` �����`

���`
��` ���`

���`
��`

��` ��`

�����` ��
���`

�����` ������`
���`

�����` �&��̀���`

�` �����` �` ��
���`

2020 Annual Report 53



�� �
�

�
�

��
��

��
�%�

 �
�%-
$(
1

'/
XX
aZ
<R
N[
:<
a%
R/
JY
5S
a

(V
O;
R/
I
a,
>YC
6a



��

�%�
��

� 
!�

��
!%�

�%�
�$


�
#�
��

%
 @
W6
2Y
a�
^
/U
4X
a

+I
/E
E�a
*[
W/
Ea+
2<
OO
Fa�
2=
A6
]6
I
6J
Ya)
WO
:V
/I

a

��
��

�
�a

+2
<N
NE
a"
I
6T
:6
J3
`a
*6
XP
OM
X6
aYO
a.
>O
G6
K2
6a
�+
#*
.�
a

	�
"�

�%

��

�%�
��

� 
"�

��
!%
��

%�
�$

��
"��

�%

-N
Z/
Fa6
_Q
6J
4B
Y[
R7
Xa
O8
a96
46
S/
Ha/
^
/U
4X
a




�
 �
1�
��
##
�1#
�1�

��
�!
��
1

!�
1



+
��
�

+
��
)1

��
��
�.

��
1#
�1�

0%
�!
��
,.
&�
*1#

�1�
��
�'

�
1�
/

'
�)
1

�
�

'1�

!�
��
1	
."

�1�
��
1�
��
�1

$6
46
T/
Da

�$
 �
a

&[
I
16
Sa

��
��
��
a

��
��
��
a

'0
XX
	-
<W
O[
:<
a

��
��

	�
���



&\
I
16
Ua

�^
/V
4a
�I

O[
KY
a

&

�a

�1
��
��
��
a

&

�a

��
��
��
a

�
�

��
��

	�
�

��
�

��



�

���

��
�
	

��
��

��
�


��
��

��
��

��
��

��

*6
]6
K\
6X
a

!_
P6
L4
?Y[
W6
Xa

�1
��
��
��
a

�1
��
��
��
a

��
��
��
a

��
��
��
a

��
��
��
a

��
��
��
a

��
��
��
a

��
��
��
a

�1
��
��
��
a

�1
��
��
��
a

20
20

 A
nn

ua
l R

ep
or

t
54



,�%-�v4�"00*v0 v4�%�-��v�-�v,�v5Y�,�5&�4v

.05�4v50v5#�v4�$��6+�v0 v�:1�-�'573�4v0 v ���3�*v�9v�3�4v

;��3v�.���v)8/�v���v����v

�� �����
�����/����������/��������

5N@vk>N@?oW@v`Bv@tb@]?Rlod@kv`BvCA?@e<Wv<s<d?kvR]>Wo?@kvlN@vCA?@d<WvMe<^mv<>mQrRmuv`Bv,<R^@
4>N``Xv `Bv4>Q@^>@v <^?v ,<mN@Z<mQ>kv <^?v Qkv be@k@^m@?v `^v mN@v Z`?QDU@?v <>>ep<Xv =<kQkv `B
<>>`o^lR^M�v 5N@v R]Caf\<mR`_v R]v mNQkv k>N@?oX@v Rkv be@k@^m@?v R^v <>>`e?<^>@v sRmNv mN@
e@coRe@Z@^mkv`BvlN@v,<Q^@v4>N``Xv R^<^>@v�>l�v 4`Z@v<Z`o^mkvbe@k@^m@?v R^v mN@v k>N@?oX@
Z<uv ?RF@ev J`Zv <Z`o^lkv be@k@^m@?v R^�v `ev ok@?v Q^v mN@v be@b<e<lR`^�v `Bv mN@v =<kR>v G^<^>R<X
km<l@Z@^mk�

�� �����/��/��
�
�������

3@b`dmQ^Mv@]mRmu	 5N@v<>>`Zb<^uR^Mv4>N@?pX@v`Bv�tb@]?Qloe@kv`Bv @?@e<Wv�s<e?kvbe@k@^lk
mN@v <>lRrRmuv `BvE?@e<Xv BV]<]>R<Wv <kkRkm<]>@v be`Md<Zkv <?ZR^Rkl@e@?v=uvlN@v,<R]@v4>N``Wv `B
4>S@^>@v<^?v,<nN@Z<nQ>k�v<^v@^nTnuv<kv?@k>eQ=@?vQ^vnN@v^`m@kvm`vmN@vH^<^>Q<Xvkm<n@Z@^nk�

2<kk
lNe`oMNvbe`Me<Zkv� 9N@e@v lN@v4>N``Wve@>@Rr@kvK^?kvCh`Zv<vM`r@jZ@^mv@^mQmuv`lN@e
mO<^vlN@vCA?@e<XvM`r@e]Z@^lv�b<kk�lNi`oMN��vlN@vL^?kv<e@v<>>qZoW<l@?v=<k@?v`^vlN@v�<l<X`M
`Bv @?@e<Wv�`Z@kmQ>v�kkRkl<^>@v�� ���v̂ o[=@ev<?rRk@?v=uvlN@vb<kk
lNi`oMNvMe<^l`e�

�� ��	��
��/�����

(]?Qe@>mv>`kmkv<d@vQ^>Xo?@?vR_vlN@ve@b`dm@?v@tb@^?Rmoe@kvm`vmN@v@tm@^lvko>Nv>`kmkv<d@vQ^>Xo?@?
Q]vmN@vCA?@e<WvCU^<^>Q<Xve@b`dmkvok@?v<kvmP@vk`oe>@vIevmN@v?<m<vbe@k@^m@?�

	� ��������/�����

,<l>NQ^Mv>`kmkv mN<lv e@be@k@^mv mO@v kN<e@v`BvlP@v,<R^@v4>N``Xv`Bv4>R@^>@v <^?v,<mP@Z<lR>k�
kN<e@v`Bv>@em<Q^vbg`Md<[v>`klk�vRBv<^u�v <e@v]`mvQ^>Xo?@?vR^vmN@v4>N@?oX@v`Bv�tb@^?Qloe@kv`B
!@?@e<Xv�s<e?k�

����

���
��	
��
������
�$*,&%$#/�.!'&"/�"").(- (,+
2020 Annual Report 55



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

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

�	���	��	�����
����������

 >*%/"4M
�*K*8H*M �9E*?>?/B*M

�*8*@"5M�I8'M �H8'BM �H8'CM
�
			�M ���		�M ��			�M !<E"4BM

�"4"8%*BM>*?M��� M@*><?EBM �M 
�
	��	��M �M 
��	�M �M ������
��M �M ���
	����M

�*K*8I*M"(2HBG7*8EBM

�L>*9'/GH?*M"'3HBE7*8EBM

�E.*?M"(3HBE7*8EBM
�<H;'0;-M

�H'/E*'M���M�"B0BM�I8(M�"4"9%*M �M 
�
	��	��M �M ���	�M �M ������
��M �M ���
	����M

�

�

������
�������
	�
���+AF1,+)M�J$6/&M�&&=J:F#:FDM
2020 Annual Report 56



&�!'�i-��**$i*�i-�!�'��i�'�i&�.��&�.!�-i

-� �/$�i*�i�!'�!'�-i�(�i+/�-.!*'��i�*-.-i

#0'�i���i
�
�i

�"�)�!�%i-.i�i.�&�'.i�!'�!)�-i

��������� -FCQG9J53Q]i�7>5H7Q5hi� �V3Q^i�ROTLF3Q57i

�RQ6G^FRQi3Q6i5RQ]7g]�i .D7i-5DRRMi6R7[iQR]iD3d7i3Qi FQ6FdG6`3Mi ]3[K76ifG^DiRd7V[77FQCi
CV3Q]i=bQ6GQCi3Q6i5ROTMF3Q57�i

�VF]7VG3�i �V3Q]i =bQ6FQCi TVRdF676i 4hi ]D7i /�-�i �7T3Y]P7Q]i R9i �6`53]GRQi 3Q6i &3FQ7i
�7T3X]O7Q]i R9i�6`53]GRQi D3[i 5ROTMF3Q57i V7U`FV7O7Q][i ]D3]i O`[]i 47iBMMRf76	i .D7[7i
V7U`FV7O7Q][i IQ5M`67�i 4`]i 3V7i QR^i MFOF^76i ^R�i ]GO7Mhi ?MFQCi R9i3QQ`3Li 3TTMF53^FRQ[i 3Q6i
T7V;SVO3Q57iV7TRV_[�i

�3`[7�i &3Q3C7O7Q]i6H6i QR^i ;87Ni ^D3^i CV3Q^[i f7V7i[FCQH?53Q]i7QR`CDi ]RiQ776i 3iT7V[RQi
3[[FCQ76i]Ri]DF[iWRL7�i

�;<75]�i �753`[7i^E7V7if3[iQR]i3QiFQ6FdF6a3LiV7[TRQ[F4M7i;SViRe7V\FCD^�i CV3Q]iV7TRV_[i3Q6i
3TTLH53]FRQ[if7V7i QR]i ?M76i RQi3i ]FO7Mhi 43[F[	i �V3Q]i ;cQ6[i ^D3]i f7V7i 73VQ76i f7V7i QR^i
5M3GO76i3Q6if7V7iMR[]i3[i3iV7[aM]�i

,75ROO7Q63]FRQ�i 27iV75ROO7Q676i]D3]iO3Q3C7O7Q^i3[[GCQiRQ7iGQ6FeH6a3LiV7[TRQ[H4M7i
BViCV3Q^iRd7V[FCD^�i .DF[iHQ5M`67[iRd7V[GCD]iRe7Vi@MFQCiR9iV7TRZ[�i7gT7Q6G]aV7[i3Q6iCV3Q]i
6V3f6RfQ[
i

1F7f[iR9iV7[TRQ[G4M7iR:A5H3M[i3Q6iTM3QQ76i5RWV75^Fd7i35^FRQ[�i &3Q3C7O7Q]i3CV77[i 3Q6i
fFML 	i

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

2020 Annual Report 57



����������

�	
�

��


������	�������
�
������
	���������������
��
��
2020 Annual Report 58



���
��	
��
���	���

����
	���������������
������

��3�2!+3�.+!!.�3�+!-*/!3�-&!�3��%(!3�
����	���3
������
����
3 ��13������
�����3

�Svh8'v�S"W%vS+v�Wofi''fvS+vi8'v
�";M'v�$9SSDvS+v�$<'M$'v"N%v�"i8'I"i;$fv

��+��+�3��3� �0%,!�3����3����3
�#')."23��3�)$.+�-�3����3����3

����������%/�*��%� $�/ ��� %/��/��%	 ���/���% ��/�,� /
��������/ ��� %���/
���/��/����������/���/�&
� /��%%� $/��$��/��/��/

�*��%/�
/
��������/$%/�/'����%$/�	!��"���/��/����#�����/
.�'
/��-� ����(/�+��)���/$%���� �$/

!'v 8"r'v "o%<h'%�v ;Mv "$$SW%"M$'vs;h8v i8'v "p%<i;M7v fh"N%"W%fv 7'O'W"DDuv "$$'Vh'%v <Ov i8'v  O<i'%v
�i"i'fv S+v�I'X<$"v "M%v h8'v fi"O%"W%fv "VVD<$"#D'v iSv 3N"O$<"Dv "p%;ifv $SMi"<O'%v ;Ov �����������
���
�
�	� ���������� <ffp'%v #uv h8'v �SHViWSEE'Wv �'O'Y"Ev S+v i8'v  M;i'%v �i"h'f�v h8'v 3M"M$<"Dv
fi"i'I'MhfvS+vi8'v7Sr'ZOI'Oi"Dv"$h;r<i;'f�v i9'v#pf;M'ff
iuV'v"$h<r;i;'f�v '"$8vI"BSWv /oN%�v "O%vi8'v
"77W'7"h'vW'J";O<O7v/oM%v<N,TWI"i<SMvS+v�"<O'v�$8SSEvS+v�$;'M$'v"O%v�"i8'I"h;$f�v"fvS+v"M%v,TWv
h8'vu'"Xv'M%'%v�pM'v���v�����v"O%vh8'vW'D"h'%vMSi'fviSvi8'v+AM"O$<"Evfh"h'J'Mhf�vs8<$8v$SEE'$h;r'Euv
$SIVW;f'v�"<M'v�$8SSDvS+v�$;'M$'v"M%v�"i8'K"h;$f�v #"f;$v3M"M$;"Dvfh"h'J'Oifv"O%v8"r'v<ffp'%v
SoWvW'VSZnvi8'W'SMv�'Vh'I#'Wv���v����
v

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

�MvVE"MM<O7v"M%vV'X5WI;M7vSpWv"p%;ivS+vi8'v3M"O$<"Evfi"i'I'Mif�vs'v$SMf;%'W'%v�"<M'v�$8SSEvS+v
�$;'M$'v"M%v�"i8'I"i;$f�v<Ni'_R"Dv$SOiXSEvSr'Wv3M"O$;"EvW'VSXn;M7v�;Oi'b"Ev$SMiWSD�v"fv"v#"f<fv6Wv
%'f=7O<M7v"q%>hvV[S$'%o['fvh8"hv"W'v"VV`SV[="h'v=Mvh8'v$>\$oKfh"O$'fv-UWvh8'vVo[VSf'vS+v'tVW'ff?O7v
SpWvSV;O<SOvSNvh8'v3M"O$<"Ev fh"i'I'Mif�v#pivMSiv .TXv j8'vVo]VSg'vS+v'tVW'ff;O7v"MvSV;M<SOvSOv h8'v
'1'$h;r'M'ffvS+v�"<M'v�$8SSEvS+v�$;'M$'v"N%v�"h8'I"k;$f�v ;Oi'c"Ev$SOi]SD
v �$$SW%<M7Eu�vs'v%Sv
MSiv 'tVX'ffv "Mv SV<M;SOv SMv h8'v '2'$h;r'M'ffv S+v �";M'v �$8SSEv S+v �$;'O$'v "M%v �"i8'I"h;$f�v
;Mi'd"Ev$SMiWSD�v

�v�����
��������
����������������'t;fifvs8'Mvi8'v%'f;7MvS+vS]vSV'W"h;SPvS+v"v$SMiWSEv%S'fvMSiv"EESsv
I"M"7'J'Niv SXv 'IVDSu''f�v ;Ov i8'v OS^J"Dv $SpWf'v S+v V'X,TXI;O7v i8'<Wv "ff;7O'%v 0oM$i<SMf	v iSv
VX'r'Oi�v S]v &'i'$iv "O%v $S]a'$i�v I<ffi"i'I'Mhfv SOv "v h;I'Euv #"f;f�v �v �����
��� ���
����� <fv "v
%'3$<'M$u�v S]v $SI#;O"h<SOv S+v %'3$;'M$<'f�v <Pv ;Oi'e"Dv $SPi]SE�v fp$8v i8"iv i8'W'v ;fv "v X'"fSO"#E'v
VSff<#<F<luvh8"lv"vI"i'W<"FvL<ffl"h'I'QlvS+vk:'v(Mh@lu�fv4O"M$;"Fvfl"l'J'Mhfvs<DDvOShv#'vVW'r'Mh)%�v
SWv %'h'$h'%v "N%v $SW]'$i'%v SOv "v i;J'Duv #"f<f
v �v f;7O;3$"Miv %*+A$;'P$uv <fv "v %'3$<'O$u�v SWv
$SI#<M"i<SMv S+v%'3$@'O$;'fv <Mv ;Oh'd"Dv$SOiWSEvh8"hv<fv G'ffvf'r'W'vi8"Ov"vI"h'W="Gvs'"CM'ff�v u'hv
<IVSZn"Mhv'PSp78viSvK'W;hv"mi'Mi;SPv#uvi8Sf'v$8"W7'%vs;i9v7Sr'WM"N$'�v

����

2020 Annual Report 59



�=7D �30:'��7�;'31D 3�D '0;�70�-D �30;73.D 3?�7D !1�0�'�-D 7�537;'0%D @�:D "7D ;&�D -'/';��D 5=753:�D
��:�7'���D'0D;&�D!7:;D5�7�%7�5&D3�D;&':D:��;'31D�0�D@�:D03;D��:'%0��D;3D'��0;'$D�--D��!�'�0�'�:D'0D
'0;�70�-D �30;73-D ;&�;D /'%&;D ��D /�;�7'�-D @��,0�::�:D 37D :'%0'�'��0;D ��!�'�0�'�:�D �'?�0D ;&�:�D
-(/';�;'30:�D �=7(0%D 3=7D �>�(;D @�D �'�D 13;D (��0;'$D �0CD ���*�'�0�(�:D '2D (0;�80�-D �31;73.D ;&�;D @�D
�30:(��7D ;3D ��D /�;�8'�-D @��,0�::�:�D ��D �(�D (��0;'�CD ��7;�(0D ��!�(�1�(�:D (0D '0;�9�-D �30;73-�D
��:�7'���D'0D;&�D���3/5�0C'0%D:�&��=-�D3�D�(1�(0%:D�0�D6=�:;(30��D�3:;:D�:D ';�/D�
�
�

�D ;&�;D
@�D�30:'��7D;3D��D�D:'%0'�)��0;D���(�'�1�C�D

�����	�

�	������
���	��
���

�:D 5�7;D 3�D 3�;�(0'0%D 7��:30��-�D �::=7�0��D ��3=;D @&�;&�7D ��(0�D ��&33-D 3�D ��'�0��D �0�D
��;&�/�;'�:�D !0�0�'�-D :;�;�/�1;:D �7�D #��D 3�D /�;�8'�-D /'::;�;�/�0;�D @�D 5�7"7/��D ;�:;:D 3�D ';:D
�3/5.'�0��D@';&D��7;�'0D573?':'30:D3�D-�@:�D7�%=-�;'31:�D�31;7��;:D�0�D%7�0;:�D030�3/5-'�0��D@(;&D
@&'�&D�3=.�D&�?�D�D�'7��;D�1�D/�;�7'�-D�� ��;D30D;&�D!0�0�'�-D:;�;�/�0;:�D �3@�?�7�D573?'�'0%D�0D
35(0'30D30D�3/5.'�0��D@';&D;&3:�D573?':'30:D@�:D03;D�0D3�+��;'?�D3�D3=7D�=�';�D�0�D���37�(1%-C�D
@�D�3D03;D�A57�::D:=�&D�2D35'1'30�D �&�D7�:=.;:D3�D3=7D;�:;:D�':�-3:��D'0:;�0��:D3�D030�3/5-'�0��D
37D3;&�7D/�;;�7:D;&�;D�7�D7�6='7��D;3D��D7�537;��D=0��7D�
������������
�
�	������������0�D@&'�&D
�7�D��:�7'���D'0D;&�D���3/5�0C(0%D:�&��=.�D3�D!1�(1%:D�0�D6=�:;(30��D�3:;:D�:D';�/D�
�
�

D�	D

�	��
��
���������
�
�

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

��'0�D ��&33-D 3�D ��'�1��D �0�D ��;&�/�;'�:�D7�:530:�D ;3D ;&�D!0�'0%:D (��0;'�'��D '0D3=7D�=�(;D �7�D
��:�7'���D '0D ;&�D ���3/5�0C'0%D :�&��=-�D 3�D !0�'0%:D �0�D 6=�:;'30��D �3:;:�D ��'0�D ��&33-D 3�D
��'�0��D �0�D��;&�/�;'�:�D 7�:530:�D @�:D 03;D:=�+��;��D;3D;&�D�=�';'0%D573���=7�:D�55-'��D(0D ;&�D
�=�';D3�D;&�D!0�0�'�.D:;�;�/�0;:D�0��D���37�'0%-C�D@�D�B57�::D03D35'1'30D31D';�D

������
���������
�����

�&�D 5=753:�D 3�D ;&':D 7�537<D ':D :3-�-CD ;3D ��:�7'��D ;&�D :�35�D3�D3=7D ;�:;'1%D3�D (0;�70�-D�30;73-D �0�D
�3/5-'�1��D�0�D ;&�D7�:=-;:D3�D;&�;D;�:;'0%�D �0�D03;D;3D573?(��D�0D35)0'31D31D;&�D�� ��;'?�0�::D3�D
;&�D�0;';C�:D'0;�70�-D�30;73-D3?�7D�3/5.'�0��	D �&':D7�537<D):D�0D'0;�%7�-D5�7<D3�D�0D�=�);D5�7"7/��D
'1D ���37��0��D @';&D �
�����������
�
�	����������� '0D�30:(��7'0%D ;&�D �0;';C�:D '0;�9�-D �30;73-D
�1�D�3/5-'�0���D ���37�)0%-C�D<&):D�3//=0(��;'30D(:D03;D:='<��.�D�47D�1CD3;&�7D5=753:��D

�7�:6=�D�:-��D��'0�D
��5;�/��7D�
�D�
�
D

����

2020 Annual Report 60



���
��	
��
���	���

�����
	��������������
��
���

�
6�5$-6�1.$$1 �6�.$/,3$6�0($�6�!&*$6
��������
6


����������6 �!46

���������
6

3]rfLAr�]8a@r]Dr3bkefAAer]DrfLAr
)8MXAr2=L]]Or]Dr2=MAW=Ar8W@r)8fLAR8fM=er

�!."!.!6��6�#�3&.$�6����6����6
 &)+1%56�	6�+'2-!0�6����6����6

%+��-�+��+4r�6�%4,/2�r1�-,/4r,+r�,*-(&�+��r
7%3"r4#�r/�.6%0�)�+52r, r4$r)�&+�r2�",,(r %+�+��r��4r

7ArL8mAr8j@MfA@rfLArHW8W=M8Oref8fASAWfer]DrfLAr)8MWAr2=L]]Or]Dr2=MAW=Ar8W@r)8fLAT8gM=e�r8er]Dr
8W@rJbr gLArqA8crAW@A@r'jWAr���r �����r8W@rL8nArMeejA@r]jcr cA_]cfr gLAcA]Wr@8gA@r2A_gAT:Adr���r
����	r

4LArS8W8KATBWgr]DrfLAr)8MWBr2=L]]Pr]Dr2=MAW=Ar8W@r*8gLAS8fM=erMerbAe_]WeM:PArJcrfLAr2=L]]P�er
=]T_PM8W=Ar oMgLr P8oer 8W@r cAKjP8gM]We	r %Xr =]WWA=fM]Wr oMfLr gLAr 8j@Mfr cAFCbbA@r g]r 8:]mA�r oAr
eAPA=gA@r8W@rgAegA@rgb8We8=fM]Wer8W@rbA=]c@erg]r@AgAYZMXArgLAr2=L]]P�er=]S_OM8W=AroMgLrO8oer8W@r
cAKjP8gM]WerW]W=]T_PM8W=AroMfLroLM=Lr=]jP@rL8mAr8rT8fAcM8PrAFGA=gr]WrfLArFNW8W=M8Preg8gATAWger]Dr
fLAr2=L]]O	r

4MfPAr����r2A=r����rcA`jMcAer=Acf8MWrocMffAWr8eejc8W=AeroMhLrcAe_A=grf]re=L]]Or8j@Mge
r ,jcr8j@Mfr
]Dr=]T_PM8W=AroMgLrfLArP8oer8W@rcAKjO8gM]Wer=]WeMegA@r8gr8rTMWMTjTrgLArJPP]oMWK�r

�	 �r @AgAcTMW8gM]Wr ]EroLAgLAcr ]cr W]gr fLAr 2=L]]Pr L8er =]S_PMA@r oMfLr :j@KAfr =]WgAWf
cA`jMcATAWger_jcej8Wgrg]reA=gM]Wr��r���	

�
 �r@AfA[\MW8gM]Wr]DroLAgLAcr]crW]frhLAr2=L]]OrL8er=]T_PMA@roMgLr fc8WeFCcr PMTMg8gM]We
:AfoAAWr:j@KAfr=]efr=AWfAcer_jcej8Wgrg]reA=gM]Wr����	

�� �r @AgAcSMW8fM]Wr]DroLAfLAcr ]crW]gr gLAr2>L]]OrL8er Ap=AA@A@r Mfer 8jfL]cMgqr g]rAp_AW@
FlW@e	

�	 �r@AgAcTMW8gM]Wr8erf]roLAgLAcr]crW]frfLAr8XWj8PrIX8W=M8Or@8f8rej;SMgfA@rf]rfLAr2>L]]O
Mer=]ccA=g


�
 �r @AgAYZMW8fM]Wr ]DroLAgLAcr ]cr X]fr fLAr 2=L]]Pr o8er MXr >]U_PM8W=Ar oMgLr 8__PM=8<OA
_b]mMeM]Wer]ErgLAr�eeAWgM8Or-c]Kc8Ter8W@r2AcnM=Aer!jW@MWKr�>f	

4LAr cAejPger ]Dr ]jcr gAeger MW@M=8fAr gL8f�r F^cr fLAr MfASer fAefA@�r gLAr 2=L]]P�r =]T_OMA@r oMgLr gL]eAr
_c]nMeM]Xer ]Dr)8MWAr P8oer 8W@r cAKjO8fM]We	r +]gLMXKr =8SAr g]r ]jcr 8ihAWfM]Wr fL8gr =8jeA@r jer g]r
:APMAnAr gL8fr F^cr fLAr MgBSer W]fr gAefA@�r fLAr 2=L]]Pr o9er W]gr MXr =]V_QM8W?Ar oMfLr )8MWAr P8oer ]cr
cAKjP8gM]We�r

-cAe`jAr%ePA�r)8MWAr
2A_fAS;Acr���r����r

����

2020 Annual Report 61



APPENDIX B 

School Profile Sheets – 2018-2019, 2019-2020, 2020-2021 

2020 Annual Report 62



����
�����
���������
�����������
�������������##���?);�.7=6,-,�16�
����*A�<0-�
�)16-��-/1;4)<=:-�);�)�8=*41+��:-;1,-6<1)4�5)/6-<�;+0774�<0)<�;-:>-;�<)4-6<-,�)6,�01/04A�57<1>)<-,�
01/0�;+0774�;<=,-6<;�.:75�)+:7;;�<0-�;<)<-�)6,�):7=6,�<0-�?7:4,����7:�<0-��	
���	
��;+0774�A-):��
�##��;-:>-;�


�;<=,-6<;�16�/:),-;���
���

MSSM’s academic year is divided into semesters with an additional January term providing oppor-
<=61<1-;�.7:�)++-4-:)<-,�)6,�;8-+1)4<A�+7=:;-;�)6,�16<-:6;018;���

������������ !�

�7;<�+7=:;-;�)<��##��):-�<)=/0<�)<�<0-�+744-/-�4->-4��=;16/�+744-/-�<-@<*773;�)6,�+=::1+=4):�5)<-�
:1)4;����##��0);�)6�)/:--5-6<�?1<0�$0-�%61>-:;1<A�7.��)16-�)<�!:-;9=-��;4-�)447?16/�;<=,-6<;�<7�
:-+-1>-�+744-/-�+:-,1<�.7:�)�5)27:1<A�7.��##��+7=:;-;�<0)<�
):-�<)=/0<�*-A76,�<0-��!�4->-4����

�,>)6+-,�!4)+-5-6<�+7=:;-;�):-�7..-:-,�)<��##��16��6/41;0�
�)6/=)/-����7587;1<176���=:78-)6��1;<7:A��!;A+0747/A��
�)4+=4=;����)6,�����#<)<1;<1+;���0-51;<:A��)6,��!0A;1+;����
�-+0)61+;�)6,��4-+<:1+1<A����)/6-<1;5���

�##��;<=,-6<;�):-�57<1>)<-,��<)4-6<-,�)6,�0):,�?7:316/����6�
�	
��<0-A�<773�


��,>)6+-,�!4)+-5-6<�<-;<;�)6,�,-576�
;<:)<-,�<0-1:�5);<-:A�7.�+744-/-�4->-4�5)<-:1)4�*A�)+01->16/�)�
5-)6�;+7:-�7.�����76�<0-�<-;<;���

�:),16/�1;�)4;7�,76-�)<�<0-�+744-/-�4->-4���Grades are not weighted despite the rigor of MSSM’s cur-
:1+=4=5�)6,�<0-�,-5)6,;�84)+-,�76�;<=,-6<;���


�����
����������

�����������
������������

�	
���	
��#+0774�!:7.14-�


�%������!" ��
��
�����
����
�����
�
	���������������

�!����� !#��!��
����
�
������
����
����

��
����������


�� !�����
����
�
	������	������
���	�������������

	���'���!��'�
�
�����	��
�	��
������������

�� ���!	�!����
	������!

������!
������#


���!

����#

�������# �	�# ���#


� �# ���# ���#

�!���� ���# ��	# ���#

�����!���!
	��!
�������! ���! ���!

���������������
������������

���
�������������	�������������

���������&$��&�(��� �%&"!������!��������(�����#�"!���	����
	��

���(����%� �����	����
	��

���(�'''� %% �"$��(�������	������

�����
���




�	����������������

������������������������


��
#��#������#�"#�����
�	����������
���	
������#
 ��#��#�!����#����#������#
��#
�����#���#����#������#
��# ��#�����#�
#
���� #
������#��# ��#�����#���# ��#
���#� ��#������#��# ��#
����#

�

���

���

���

���

���

���

���

��
�
�����
�	
�� ����

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

�#

��#

��#

��#

��#

��#

��#

��
�
�����
�	
�� ����

������� ����� � ����� �

2020 Annual Report 63



�����!�����	 ��$��#'�

�##��1;�47+)<-,�16�<0-�<7?6�7.��15-;<76-��878�����		��16�)�:=:)4�):-)�6-):�<0-�67:<0-:6�<18�7.��)16-��4-;;�<0)6�<?7�
514-;�.:75�<0-��)6),1)6��7:,-:���$0-�6-):-;<�+1<A���)6/7:��878�����			���1;�)�<0:--�07=:�,:1>-�.:75��##���)6,�<0-�
*1//-;<�+1<A�16�7=:�;<)<-��!7:<4)6,��878�����			���1;�)457;<�;1@�07=:;�)?)A���'1<0�<0-;-�476/-:�,:1>-�<15-;��1<�1;�,1..1+=4<�.7:�
�##��;<=,-6<;�<7�5)3-�+744-/-�>1;1<;���$0-:-.7:-�16<-:>1-?;�):-�57;<�+755764A�+7584-<-,�>1)�>1,-7�+76.-:-6+16/��

�+<1>1<1-;�)<��##��:)6/-�.:75��;<:7675A��4=*�)6,��:<��4=*�<7�&�(�"7*7<1+;�)6,��-A��4=*����##��:-9=1:-;�<?7�07=:;�
8-:�?--3�7.�+755=61<A�;-:>1+-�.:75�;<=,-6<;��;=+0�);�<=<7:16/��);;1;<16/�.)+=4<A��7:�;-:>16/�);�:-;1,-6<1)4�);;1;<)6<;���$7�
emphasize academic collaboration over competition, MSSM records neither GPA nor class rank.  The school’s small 
;1B-��:-;1,-6<1)4�6)<=:-��)6,�+778-:)<1>-�)+),-51+�-6>1:765-6<�+75*16-�<7�+:-)<-�)�>-:A�<1/0<�361<�+755=61<A�7.�;+074�
):;��

�##��7..-:;�;87:<;�.7:�,-,1+)<-,�;<=,-6<�)<04-<-;�?07�?1;0�<7�5--<�<0-�+0)44-6/-;�7.�8):<1+18)<16/�16�;87:<;�16�),,1<176�
<7�<0-1:�;<=,1-;���#<=,-6<;�5)A�8):<1+18)<-�16�+:7;;�+7=6<:A��;7++-:��<:)+3���7:,1+�;3116/��)6,�>744-A*)44���

���������&$��&�(��� �%&"!������!��������(�����#�"!���	����
	��

���(����%� �����	����
	��

���(�'''� %% �"$��(�������	������

�44-/0-6A��744-/-�
�7;<76��744-/-�
�7;<76�%61>-:;1<A�
�7?,716��744-/-�
�):6-/1-��-4476�%61>-:;1<A�
�0)584)16��744-/-�
�4):3�%61>-:;1<A�
�4):3;76�%61>-:;1<A�
�74*A��744-/-�
�7:6-44�%61>-:;1<A��
�+3-:,��744-/-�
�5*:A�"1,,4-��-:76)=<1+)4�%61>-:;1<A�
�57:A�%61>-:;1<A�
�):>-A��=,,��744-/-�
�-6A76��744-/-�
�-01/0�%61>-:;1<A�

�)16-��):1<15-��+),-5A�
�);;���6;<1<=<-�7.�$-+06747/A�
�+�144�%61>-:;1<A�
�-:+-:�%61>-:;1<A�
�7=6<��74A73-��744-/-�
�-?��744-/-�7.��47:1,)�
�7:<08716<��1*4-��744-/-�
"-6;;-4)-:�!74A<-+061+��6;<1<=<-�
"7+0-;<-:��6;<1<=<-�7.�$-+06747/A�
#51<0��744-/-�
#<->-6;��6;<1<=<-�7.�$-++06747/A�
#=..743�%61>-:;1<A�
#=6A��7:-)�
#?):<057:-��744-/-�
#A:)+=;-�%61>-:;1<A�
$=.<;�%61>-:;1<A�

%� 7.��):A4)6,���744-/-�!):3
%61>-:;1<A�7.��);;����50-:;<
%61>-:;1<A�7.��-?��6/4)6,
%� 7.��-?��)58;01:-���)6+0-;<-:
%61>-:;1<A�7.��)16-
%61>-:;1<A�7.��)16-���):516/<76
%61>-:;1<A�7.��)16-��!:-;9=-��;4-
%61>-:;1<A�7.�!1<<;*=:/
%61>-:;1<A�7.�#7=<0-:6��)16-
%61>-:;1<A�7.�%<)0
%61>-:;1<A�7.�'1;+76;16���),1;76
&1:/161)�$-+0�
'1441)5;��744-/-
'1<<-6*-:/�%61>-:;1<A
'7:+-;<-:�!74A<-+061+��6;<1<=<-

x� �,51;;176�<7��##��1;�01/04A�+758-<1<1>-���6�),,1<176�<7�
<0-1:�)+),-51+�)*141<A��5-);=:-,�*A�/:),-;��<-)+0-:�
:-+755-6,)<176;��)�?:1<16/�;)584-�)6,�<-;<�;+7:-;��7=:�
;<=,-6<;�):-�;-4-+<-,�76�<0-�*);1;�7.�5)<=:1<A��57<1>)�
<176��)6,�)*141<A�<7�+76<:1*=<-�87;1<1>-4A�<7�<0-�:-;1,-6<1)4�
-6>1:765-6<��

x� �6��	
���	
���<0-�;<=,-6<�<-)+0-:�:)<17�1;���
��

x� $0-�)+),-51+�A-):�16+4=,-;�)��)6=):A�<-:5�?01+0�/1>-;�
;<=,-6<;�<0-�7887:<=61<A�.7:�16<-6;1>-�16<-:,1;+18416):A�
+4);;-;��:-;-):+0�7887:<=61<1-;��)6,�16<-:6;018;��

x� ����7.�.)+=4<A�074,�),>)6+-,�,-/:--;����)6A�0)>-�
;1/61.1+)6<�8:1>)<-�;-+<7:�-@8-:1-6+-�)6,�0)>-�;<=,1-,�
-@<-6;1>-4A�16�<0-1:�.1-4,;��

x� �6��	

����	
����##��;<=,-6<;�:-+-1>-,�:-+7/61<176�
)<�<0-��6<-4��6<-:6)<176)4�#+1-6+-����6/16--:16/��)1:�
��#�����

x�  =<�7.����;<=,-6<;�16�<0-�+4);;�7.��	
�����?144�:-+-1>-�
:-+7/61<176�16�<0-��	
���)<176)4��-:1<�#+074):;018�!:7�
/:)5��

x� �7:�<0-�.7=:<0�+76;-+=<1>-�A-):��<0-��##��5)<0�<-)5�
<773�.1:;<�84)+-�16�<0-��)16-�#<)<-��)<0��--<���$-)5�
�>7:A�)4;7�?76�<0-�:-/=4):�;-);76�+0)58176;018�16�<0-�
�)16-��;;7+1)<176�7.��)<0��-)/=-;�

x� �##��:-9=1:-;�<?7�A-):;�7.�?7:4,�4)6/=)/-�)6,�<?7�
A-):;�7.�;7+1)4�;+1-6+-;��


�"#���#�%��������������#$!�"������&�!�"

��#!��$��#� ���$���!'���	��""�"� ����������������
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�##�Y7HY<B/,I10Y7@YI51YJBQ@YB2Y�7>1HIB@1Y UCBC	Y
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/7KSY7@YBMFYHJ,J1�Y BFJ<,@0Y UCBC	Y

�������7HY ,<>BHIYH7RY5BOGHY,Q,S	Y )7J6YJ61H1Y<BA41GY0F7P1YI7?1H�Y 7IY7HY07228/O<JY3BGY�##�Y
HJN01@IHYJBY>,:1Y/B<<141YP7H7JH	Y %51G12BF1Y 7AJ1FP71QHY,G1Y>BHJY/B??B@<SY/B>C<1I10YP7,YP701BY/B@21G1@/7@4	Y

�/I7P7I71HY,IY�##�YG,A41Y2FB>Y�HJFBAB?SY�<O-Y,@0Y�FJY�=N-YIBY(�*Y"B-BI7/HY,@0Y�1SY�<M.	Y �##�YG1EO7G1HYJQBY5BMFHY
C1GYQ11:YB2Y/B>>O@7ISYH1GP7/1Y3GB>YHIO01@JH�Y HO/5Y,HY JMIBG7@4�Y,HH8HI7@4Y2,/O<IS�YBFYH1FP7@4Y,HYF1H801@I7,=Y,HH7HJ,@JH	Y %BY
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X �0>7HH7B@YIBY�##�Y7HY 5845=SY/B?C1J7J7P1	Y �@Y,007I8B@ XY
IBY I517GY,/,01>7/Y,.7<7LSY �>1,HNG10Y-SY4F,01H�Y I1,/51G
G1/B>>1@0,J7B@H�Y,YQG8I8A4YH,?D=1Y,@0YI1HIYH/BG1H�Y BMF
HJM01@IHY,G1YH1<1/I10YB@YI51Y-,H7HYB2Y>,JOF8IS�Y?BI7P,� XY
I7B@�Y,@0Y,-8=7KSYJBY/B@IG7-MI1YCBH7I7P1<SYIBYI51YG1H701@J7,<
1@P8FB@?1@I	

X �@Y
����
�
��� I61Y HIM01AJYI1,/61GYG,I8BY7HY�
Y�� ��

XY %51Y,/,01>7/YS1,FY7@/<O01HY,Y�,@N,GSYJ1G?YQ58/5Y48P1HY
HJM01@IHYJ61YBCCBGJN@7LSY 2BGY7AJ1@H7P1Y 7@I1G07H/7C<8A,�
/<,HH1H�Y G1H1,G/5YBDDBGIO@7I81H�Y,@0Y7@I1G@H57CH	Y XY
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H74@737/,AJYDF7P,I1Y H1/IBFY1RC1F71A/1Y,@0Y5,P1YHJM0710Y
1RI1AH7P1<SY7AYJ617GY371=0H	Y

X �@Y�,G/5Y
������##��HY9,TTY/B>.BYQ,HY,Q,G010Y7IH
28GHI�1P1GY>10,<Y,IY,YHI,I1Y/B?D1I7I7BA�

��

�##�YQ7AHY
�����,7@1Y#I,I1Y#/81@/1Y�BQ=Y�B>C1J7W
I7B@
Y

%51Y
�	��#1, 1G/5YI1,?YC=,/10Y37GHJY 7@YI51Y9O047@4YB3Y
I51Y1A47@11G7@4Y01H74@Y,IY I51YA,J7B@,=Y#1, 1F/6Y�5,<V
=1@41Y,IYJ61Y&@7P1GH7ISYB2Y�,GS=,@0
Y

�MIYB3Y���HIO01AJHY7AYJ61Y/=,HHYB2Y
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���@8@1YQ7<<YG1V
/17P1YF1/B4@7J7B@Y7AYJ51Y
�����,I7B@,<Y�1G7IY#/6B<,GV
H57DY!FB4F,>Y

�BGYI61Y282I5Y/B@H1/NI7P1YS1,G�Y J51Y�##�Y?,I5Y I1,>YJBB;Y
28FHIYC=,/1Y7@Y I51Y�,7@1Y#I,I1Y�,I6Y�11I	Y %51SY,<HBY
QB@YI51YG14O=,GYH1,HBAY/6,>D7B@H57CY7@YI51Y�,8@1Y�HW
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�BHIBAY�B<=141Y
�BHIBAY&@7P1GH8ISY
�BQ0B8AY�B<=141Y
�,GA1471Y�1=<B@Y&@8P1GH7ISY
�5,?C<,7AY�B<<141Y
�<,G;HBAY'@7P1GH8ISY
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�BF@1=<Y'@7P1GH7LSY
�/;1G0Y�B<<141Y
�>-��"700=1Y�1GBA,MI7/,=Y'@7P1FH7KSY
�F7@A1<=Y�B<<141Y
�,FP1SY�O00Y�B<<141Y
�OHHB@Y'A7P1FH7KSY
�16745Y&@7P1GH7ISY

�,7@1Y�,G7I7?1Y�/,01?SY
�,HH
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�/�8<=Y&@7P1GH8ISY
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"1@HH1<,1GY!B=SJ1/5@7/Y �@HI7IMI1Y
"B/51HI1GY �@HI7IMI1YB2Y%1/6@B<B4SY
#?8I5Y�B==141Y
#BMI51GAY�1I6B08HIY'A7P1GH7KSY
#I1P1AHY�@HI7IOJ1YB2Y%1/6@B<B4SY
#IBASY�FBB:Y&@7P1GH7ISY
#N23B<;Y'A7P1GH7LSY
%61Y�1BF41Y),H57@4IB@Y&A7P	Y
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MSSM’s academic year is divided into semesters with an additional January term providing opportu-
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Academic Rigor�
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David Pearson�
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A Learning Community�
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Matriculation Summary:  Classes of 2019 and 2020�
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APPENDIX C 

Map of Students by County – 2015-2021 
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APPENDIX D 

List of Colleges Attended by MSSM Graduates - 2010-2020 
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College MSSM Graduating Year
Allegheny College 2011, 2016, 2017
Arizona State University, Tempe 2015
Bard College 2014
Bentley University 2011
Boston College 2015, 2016, 2018
Boston University 2010 (2), 2017, 2019, 2020 (2)
Bowdoin College 2010, 2012, 2013, 2018 (3), 2019, 2020 (2)
Brandeis University 2012, 2015
Brown University 2014, 2015 (2), 2020 (2)
Cal Poly, San Luis Obispo 2013
Carnegie Mellon University 2012 (2), 2016, 2018 (2), 2019
Case Western Reserve University 2010, 2012
Champlain College 2012, 2013, 2015, 2017, 2018, 2019
Clark University 2018
Clarkson University 2010, 2011, 2016, 2018

Colby College
2012, 2013, 2015 (2), 2016, 2017 (2), 2018 (2), 2019 

(2), 2020 (2)
Colgate University 2012
College of the Atlantic 2013
Colorado School of Mines 2016, 2019, 2020
Columbia University in the City of New York 2016
Cornell University 2012, 2015, 2018
Creighton University 2010
Culinary Institute of America 2020
Dartmouth College 2013, 2016
Drew University 2015
Drexel University 2010, 2011, 2015
Duke University 2015
Eckerd College 2018
Elizabethtown College 2011
Elon University 2016
Embry-Riddle Aeronautical University - Daytona Beach 2011, 2017, 2018, 2019, 2020
Emory University 2017
Farmingdale State College 2011
Florida Institute of Technology 2013 (3), 2016
George Washington University 2019
Georgetown University 2020
Georgia Institute of Technology - Main Campus 201
Georgia Southern University 2011
Gordon College 2013
Grinnell College 2019
Hamilton College 2016
Hampshire College 2013
Hartwick College 2012
Harvard College 2011
Harvey Mudd College 2018
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Haverford College 2012, 2016
Husson University 2013, 2019
Illinois Institute of Technology 2016 (2)
International Christian University 2015
Johns Hopkins University 2016
Juniata College 2016
Kenyon College 2017
Lehigh University 2013, 2018
Macalester College 2020
Maine Maritime Academy 2010, 2016, 2018, 2019
Massachusetts College of Pharmacy and Health 
Sciences (MCPHS) 2011
Massachusetts Institute of Technology 2014 (2), 2015 (3), 2017, 2018, 2020 (2)
McGill University 2015 (2), 2018
Mercer University 2018
Miami University - Oxford 2016
Moravian College 2010, 2016 (2), 2014, 2015
Mount Allison University 2011 (2), 2016
Mount Holyoke College 2010, 2018
Mount Ida College 2012
New College of Florida 2017
New York University 2019
Northeastern University 2010 (2), 2011 (3), 2012, 2014, 2016, 2020
Northpoint Bible College 2017
Northwestern University 2015, 2016 (2), 2019
Notre Dame of Maryland University 2016
Olin College of Engineering 2020
Pacific University 2013
Paul Smiths College of Arts and Science 2020
Pennsylvania State University 2015
Pepperdine University 2014
Pomona College 2019
Princeton University 2014, 2016
Queens College of the CUNY 2011
Reed College 2010

Rensselaer Polytechnic Institute
2010 (2), 2011, 2012, 2013 (3), 2014, 2015, 2016 (2), 

2017, 2018 (3), 2019
Rhodes College 2011

Rochester Institute of Technology
2012 (2), 2013 (2), 2014 (2), 2015, 2016, 2017, 2018 

(2), 2020
Russell Sage College 2010
Rutgers University - New Brunswick 2011
Saint Anselm College 2016
Scripps College 2016
Sewanee: The University of the South 2011
Simmons University 2013
Skidmore College 2014
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Smith College 2018
Southern Methodist University 2019
St. Lawrence University 2011, 2012
Stetson University 2012, 2013
Stevens Institute of Technology 2014, 2018, 2020
Stony Brook University, State University of New York 2012, 2015, 2019
Suffolk University 2015, 2018
SUNY Korea 2017
Swarthmore College 2017
Syracuse University 2017
Temple University 2016
The College of Wooster 2020
The Glasgow School of Art 2016
The Ohio State University 2012
Tufts University 2011, 2012, 2015, 2017, 2018
Union College - Schenectady 2015
United States Air Force Academy 2015, 2016
United States Coast Guard Academy 2020
United States Military Academy 2010
Unity College 2020
University of British Columbia 2012
University of California, Berkeley 2019
University of California, San Diego 2019
University of Central Florida 2011
University of Colorado Boulder 2015
University of Detroit, Mercy 2019
University of Glasgow 2019
University of Illinois at Urbana- Champaign 2015
University of Maine at Augusta 2010
University of Maine at Farmington 2011, 2013(2), 2014, 2017

University of Maine at Orono
2010 (5), 2011 , 2012 (5), 2013 (6), 2014 (2), 2015 
(7), 2016 (9), 2017 (3), 2018 (5), 2019 (6), 2020 (6) 

University of Maine at Presque Isle 2012, 2014, 2018
University of Maryland - College Park 2017
University of Massachusetts - Amherst 2015, 2017, 2018
University of Massachusetts - Boston 2020
University of Minnesota - Twin Cities 2013, 2016
University of New England 2014, 2016, 2017 (1)
University of New Hampshire, Durham 2013
University of New Hampshire, Manchester 2017
University of North Carolina, Wilmington 2011
University of Oxford 2011
University of Pittsburgh 2017 (2)
University of Rochester 2012, 2013
University of South Florida 2011
University of Southern Maine 2011, 2013, 2015, 2018(2), 2019 (2)
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University of St. Andrews 2015,  2020
University of Sussex 2011
University of the Pacific 2019
University of Utah 2018
University of Wisconsin - Eau Claire 2019
University of Wisconsin - Madison 2017
Vanderbilt University 2020
Vassar College 2016
Villanova University 2013
Virginia Tech 2017
Washington University in St. Louis 2019
Wellesley College 2015, 2019
Wells College 2015
Wentworth Institute of Technology 2011 (3), 2012
Wesleyan University 2010
Wheaton College - Massachusetts 2012, 2016, 2019
Willamette University 2013, 2020
Williams College 2018
Wittenberg University 2017

Worcester Polytechnic Institute
2010, 2011 (2), 2012, 2014, 2015, 2016 (2), 2017 (2), 

2018 (2), 2019
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APPENDIX E 

Definition of a Mission Appropriate Student 
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  MSSM – A PARTNER FOR MAINE STEM SUCCESS

Maine School of Science 
and Mathematics

Strategic Plan

May 2019
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MSSM – A PARTNER FOR MAINE STEM SUCCESS

The Maine School of Science and Mathematics is an 
academic leader in Maine secondary STEM education by 
providing a superlative education for motivated students by 
an exceptional faculty and staff. MSSM will impact more 
Maine students by also developing teacher and student 
resources and becoming a valued, accessible resource for 
students and educators across Maine.
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MSSM’s History 

MSSM was established in 1993 as a public 
residential magnet school for the purpose of 
providing certain high-achieving high school 
students with a challenging educational 
experience.  Since the first entering class in 
1995, MSSM’s students have been achieving 
remarkable academic results. MSSM has 
developed and grown a very popular middle 
school focused summer camp which excites 
and engages students in STEM subjects. MSSM 
has been at the forefront of efforts to break 
down gender barriers in STEM education. 
MSSM summer camp has an equal number of 
weeks for girls and boys. MSSM’s student 
enrollment has been roughly gender equal for 
a number of years with current residential 
enrollment capped due to the capacity of its 
one dorm. 

MSSM’s Mission 

MSSM brings together and helps a group of 
Maine’s most academically motivated high  

school students to become innovative, well-
rounded scholars with the ability to develop, 
investigate, and communicate critical ideas 
that improve the human condition and 
benefit the people of Maine. We understand 
that highly motivated and prepared students 
are found in a diverse selection of 
communities across the state, and they 
benefit from programs delivered in a variety 
of ways. MSSM is a trusted partner to those 
communities and a vital part of the 
educational landscape for the delivery of 
secondary STEM education in Maine.  

MSSM’s Future 

As MSSM celebrates its 25th anniversary, it will 
build on its core competency of outstanding 
student outcomes to become a partner for 
STEM education across the State. MSSM will 
expand its impact by training teachers, 
providing STEM teaching resources and filling 
gaps in local education offerings by providing 
high-level STEM classes to students who 
otherwise would not have access to such 
classes.

Setting the Stage 

In 2018, the Maine School of Science and Mathematics undertook a dual-prong strategic planning 
process. Faculty and staff used the operational design model to examine MSSM from the inside out, 
while the Board of Trustees formed a Strategic Plan Steering Committee to examine STEM education 
nationally, and MSSM’s role within the State of Maine educational landscape. This plan is the 
combination of those efforts. 
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MSSM – Ranked #2 High School in the Country
 

MSSM students are motivated, talented, and hard-working and most courses at MSSM are taught at 
the college level using college textbooks and curricular materials.  We have led the state in many 
initiatives from the inclusion of AP courses, internships, computer programming and most recently, 
dual college enrollment. Our graduates, many of whom pursue advanced degrees, are making an 
impact locally, nationally, and internationally. 

Advanced Placement courses are offered at MSSM in English Language & Composition, European 
History, Psychology, Calculus AB and BC, Statistics, Chemistry, and Physics C: Mechanics and Electricity 
& Magnetism.  In the past five years, MSSM students have taken a total of 748 Advanced Placement 
tests and demonstrated their mastery of college level material by achieving a mean score of 3.9 on 
the tests. Statistics provided by College Board show a striking disparity between MSSM students and 
their peers throughout Maine and overall. In the past five years, 95% of MSSM AP students have 
scored a 3 or better on at least one AP test taken. This is in stark contrast to an average 60% for 
Maine and test takers overall. Differences are also notable in SAT scores. MSSM students consistently 
outperform their peers around the state and the total SAT test taking population by at least 100 
points in both Critical Reading and Math. MSSM has an agreement with the University of Maine at 
Presque Isle allowing students to receive college credit for many MSSM courses, some of which are 
beyond the AP level. 
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These and other metrics which account for MSSM’s high rankings in U.S. News and World Reports only 
tell part of the story.  Equally impressive are MSSM’s performances at various competitions. Nearly 
every year since its inception, the MSSM Ivory Math Team has been second to none in the state in both 
regular and state meets. This year two different types of robotics teams, VEX and SeaPerch, have 
advanced to international competitions. The Science Bowl team represented Maine for the fourth time 
at the nationals in Washington, DC. The accolades are not restricted to math and science. For the second 
time in three years, an MSSM student has been one of two students selected to represent Maine in the 
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United States Youth Senate Program. For the third year in a row, an MSSM Key Club member has been 
elected to serve as lieutenant governor for the New England District of Key Clubs. The Jazz Band 
received a second place award at the State Jazz Festival and our athletes have advanced to play-offs and 
even brought home an Aroostook League Championship. 

As the college admissions process grows ever more competitive, MSSM students continue to gain 
admission to prestigious liberal arts colleges, technical colleges, and state and private universities. Even 
more important than the matriculation summary is the news that we receive about the opportunities 
they find at college as freshmen who walk through the doors prepared to work both independently and 
collaboratively in a new environment. While we lack data on the extent to which MSSM students 
ultimately enrich the lives of others in Maine, some stand out due to the extent to which they have 
dedicated their time and expertise to the great State of Maine. 

Matriculation Summary, Classes of 2017 and 2018 
Allegheny College Maine Maritime Academy U of Maryland, College Park 
Boston College Massachusetts Institute of Technology U of Massachusetts, Amherst 
Boston University McGill University U of New England 
Bowdoin College Mercer University U of New Hampshire, Manchester 
Carnegie Mellon University Mount Holyoke College U of Maine 
Champlain College New College of Florida U of Maine, Farmington 
Clark University Northpoint Bible College U of Maine, Presque Isle 
Clarkson University Rensselaer Polytechnic Institute U of Pittsburgh 
Colby College Rochester Institute of Technology U of Southern Maine 
Cornell University Smith College U of Utah 
Eckerd College Stevens Institute of Technology U of Wisconsin, Madison 
Embry-Riddle Aeronautical 
University 

Suffolk University Virginia Tech 

Emory University SUNY Korea Williams College 
Harvey Mudd College Swarthmore College Wittenberg University 
Kenyon College Syracuse University Worcester Polytechnic Institute 
Lehigh University Tufts University 
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MSSM – Successes 
Nicole Grohoski, Maine House Representative District #132, GIS Specialist and Cartographer 

In 1999, her junior year of high school, Nicole’s adventurous spirit took her from her hometown of 
Ellsworth to Limestone where her academic success continued.  Her 
MSSM math and science classes included Chemistry, Physics, Geology, 
Calculus, Differential Equations, and Multivariable Calculus. She went on 
to Middlebury College to study mathematics, however, this would 
eventually take a back seat to her major of Environmental Studies and 
Chemistry. She holds the distinction of being the first woman to thru-
paddle the Northern Forest Canoe Trail which stretches 740 miles from 
New York to Fort Kent. Having now returned to Ellsworth, she earns a 
living as a Geographic Information Systems (GIS) Specialist and 
Cartographer. 

Although politics was not on Nicole’s radar until just recently, she has long 
been a force for change.  At MSSM, she started students on the path of 
recycling; transporting cardboard boxes in her backpack to the municipal 
bins. This student initiative persists today in the MSSM dormitory.  

Nicole’s foray into public service began with an interest in the mathematics of rank choice voting. She 
soon found others in Maine who were working on this election reform and was empowered to find that 
regular citizens could make a difference. She is now serving her first term in the Maine House of 
Representatives where she sits on the Energy, Utilities and Technology Committee, representing District 
#132, Ellsworth and Trenton. 

John T. Giblin, Jr, Ph.D (Tom), Associate Professor of Physics, Kenyon College 

Tom enrolled in MSSM in the fall of 1997 as a junior from Brunswick, Maine.  At MSSM, he took science 
classes in Chemistry and AP Physics and he studied Before Calculus, Calculus, and Abstract and Linear 
Algebra.  He left MSSM to study chemistry at the College of the Holy Cross; but, instead earned an AB in 
Physics and Mathematics. At Holy Cross, he was selected for its highest academic honor, the Fenwick 
Scholar Program which allowed him to design his own senior research project. Tom’s interest in 
Cosmology took him from Holy Cross to Brown and then to Yale where 
despite research and teaching commitments, he found time to convince 
his advisors to donate physics equipment and time to MSSM. He 
returned to teach and later coordinate the academic program at 
MSSM Summer Camps. 

Tom has worked as a visiting assistant professor at Bates College and 
as a postdoctoral fellow at The Perimeter Institute for Theoretical 
Physics in Ontario. He is currently the Chair of the Physics Department at 
Kenyon College and an Adjunct Assistant Professor of Physics at Case 
Western Reserve University. As a researcher, he has secured nearly a 
dozen competitive research and innovation grants; three from the 
National Science Foundation totaling $315,000. He has over forty peer-reviewed publications and give 
numerous Cosmology talks each year to scientist at top tier research institutions. Still he chooses to 
devote time to MSSM. Two years ago, when we had been unable to recruit a second physics instructor, 
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Tom graciously agreed to take on a small group of students who had already completed AP Physics C. 
Enabled by technology, Tom met with students virtually, delivering a sophomore level college class he 
was simultaneously teaching separately at Kenyon. Students were highly appreciative of his passion and 
expertise in particle physics. Tom’s commitment to inspiring the scientists of tomorrow is unwavering. 

The success of Nicole and Tom certainly isn’t wholly dependent on their time at MSSM, but both credit 
MSSM as providing them with a foundational education they would not have otherwise received. 

MSSM – WHAT IS NEXT? 
With MSSM’s 25th anniversary rapidly approaching, MSSM desires to build upon 
its successes. To do this, it must address critical infrastructure needs and ensure 
its place as Maine’s premier secondary STEM institution.  
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To ensure MSSM is a foundational partner in secondary STEM education in Maine, MSSM 
commits itself to achieving its plan by: 

The Plan 

MSSM shall be a recognized leader in the delivery of secondary STEM education, a vital 
partner to Maine public schools, and a valued, accessible resource for students and 
instructors across the state. 

Strengthening its On Campus Program 1

Expanding its Impact Across Maine 2

Enhancing its Faculty/Staff and Facilities 3
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KEY INITIATIVES 

Ɣ Increased access – Qualified students from all parts
of Maine, in grades 9-12, regardless of their socio-
economic status or geographic location, will have
full access to MSSM’s on-campus program by
reducing the room and board fee.

Ɣ MSSM control all of its critical facilities – To adapt
quickly and meet student, faculty and staff safety
and educational needs, MSSM must control the
day-to-day operation of all of its critical facilities.

Ɣ Modern lab spaces – Flexible, adaptable spaces
that encourage collaboration and hands-on
learning must be created.

Ɣ High quality residential life program – To support
strong social and emotional growth parallel with
academic growth MSSM needs a residential life
program on par with its academic program.

Ɣ Updated graduation requirements – Students who
demonstrate solid foundations in math, science,
and the humanities will have increased
opportunities to move more quickly into advanced
courses, research opportunities and transferable
university credits earned through the University of
Maine system.

Ɣ Engineering spaces – MSSM needs accessible
spaces that encourage hands-on learning and long- 
term projects that support both faculty led
programming and student projects.

Ɣ Flexible classroom, meeting and office spaces –
Learning environments must be safe and support
discussion and discovery.

Ɣ Technology – MSSM must provide the tools
needed to support computer science programming
and expanded virtual/online programming.

Strengthening its On Campus Program 1

STRONG ON CAMPUS 
PROGRAM

MSSM’s on-campus program 
has been a foundational 
piece of its exceptional 
student outcomes since its 
inception. Every qualified, 
exceptionally motivated 
Maine student, no matter 
their socio-economic 
circumstances or geographic 
location, should have the 
opportunity to experience 
the MSSM on-campus 
program. 

To maintain exceptional 
outcomes, the MSSM 
facilities need to be 
expanded and fully 
maintained. MSSM students, 
faculty and staff need first-
rate facilities. 
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Ɣ Strategic marketing plan – MSSM needs to
implement a comprehensive marketing plan for all
facets of the school.

Ɣ Research and inquiry opportunities – Students
must be supported in conducting long-term
research and solving real-world challenges,
including competitions.

Ɣ Safe, clean, and comfortable residential dorms –
To grow and support the residential program,
student housing must be at a comparable standard
to other residential magnet schools.

Ɣ Proper residential staff housing – Residential staff
is a key component to a great student experience
and must have proper accommodations.

Ɣ Sufficient faculty housing – Availability and quality
of faculty housing is critical to faculty hiring and
retention.

Ɣ Optimized school size – Students should have a
vibrant, diverse educational community. To
support this goal, the school needs to grow
demand and enrollment to 200-230 students. The
entire educational program needs to expand to
meet the needs of those students.
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KEY INITIATIVES 

Ɣ Advancement Team – MSSM will strengthen its
working relationship with the MSSM Foundation and
others, ensuring a productive partnership for
fundraising, support, growth and outreach.

Ɣ Train-the-Teacher – MSSM will leverage its core STEM
competencies to provide training for middle school and
high school STEM teachers.

Ɣ Summer camp – MSSM will maintain and strengthen its
middle school focused summer camp.

Ɣ External accreditation and assessment – Accreditation
will support the expanding ability of MSSM students to
participate in dual enrollment classes and will provide
external recognition of its excellence.

Ɣ Resource for teachers – MSSM will leverage its core
STEM competencies to develop, organize and distribute
online STEM lesson plans and enrichment materials.

Ɣ Accelerated college pathways – Students will have the
advantage to begin college already having earned an
Associate’s Degree or transferable university credits
while at MSSM.

Ɣ Expanded partnerships – Students will have expanded
J-Term options, internships and access to other
industry partnerships and research opportunities.

Ɣ Outreach and distance learning – MSSM will develop
online content, learning modules and other student
learning modalities to support students whose school
could benefit from MSSM partnership.

VITAL PARTNER

MSSM must expand its 
outreach to become a vital 
partner to Maine public 
schools, and a valued, 
accessible resource for 
students and educators 
across the state. 

MSSM remains a well-kept 
secret across the state. 
Through active partnerships 
and broader recognition of 
MSSM’s ability to meet the 
needs of Maine’s high-
achieving students, MSSM 
will be seen as a key partner 
in the Maine STEM 
landscape. 

Expanding its Impact Across Maine 2
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KEY INITIATIVES 

Ɣ Hiring and retention – MSSM will develop hiring,
retention and human resource policies that ensure
the demonstrated quality of faculty and staff

Ɣ Partner opportunities – Opportunities for MSSM
faculty and staff partners and families have an impact
on hiring and retention and should receive special
focus, including access to daycare and early childhood
learning.

Ɣ Involvement in residential life – Students benefit
from a strong connection between faculty/staff and
their residential life experiences.

Ɣ Facilities – MSSM recognizes that faculty and staff
need facilities that will help them achieve exceptional
student outcomes.   Section 1 of this plan addresses
some of these facilities upgrades.

EXCEPTIONAL FACULTY 
AND FACILITIES

Exceptional faculty, staff 
and facilities will enable 
MSSM to provide world 
class student outcomes. 

Enhancing its Faculty/Staff and Facilities 3
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IMPLEMENTATION FRAMEWORK 

The following goals and strategies form the framework for the 
school’s growth and improvement work for the next five years. 
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MSSM’s on-campus program has been a foundational piece of its exceptional student outcomes 
since inception. All qualified, exceptionally motivated Maine students, no matter their socio-
economic circumstances, or geographic location, should have the opportunity to benefit from 
the MSSM experience. 

To maintain exceptional outcomes, MSSM facilities need to be expanded and improved. MSSM 
students, faculty and staff need first-rate facilities. 

GOAL: Provide an exceptional on-campus education experience to more Maine students. 

OBJECTIVES: 

1. MSSM should reduce the room and board fee, to a nominal amount, to remove
finances as a hurdle for enrollment of MSSM appropriate students.

2. To adapt quickly and provide for student, faculty and staff needs, MSSM must
control and manage the day-to-day operation of all of its critical facilities.

3. Modern lab spaces, which are safe, flexible, adaptable spaces that encourage
collaboration and hands-on learning, must be created.

4. A high-quality residential life program is required to support strong social, and
emotional growth parallel with academic growth of MSSM students.

5. Updated, more flexible graduation requirements will help students pursue their
areas of greatest interest and earn transferable university credits through the
University of Maine System.

6. Revising the daily schedule and graduation pathways will support student-driven
long-term research and solving of real-world challenges.

7. MSSM must provide the tools needed to support the delivery of computer science,
engineering and expanded virtual/online programming

8. Flexible classroom, meeting and office spaces are needed to create learning
environments that support discussion and discovery.

9. MSSM must implement a comprehensive marketing plan for all facets of the school.
10. MSSM must have a campus plan that supports an inclusive community.
11. To grow and support the residential program, student housing must be at a

comparable standard to other residential magnet schools.

Strengthening its On Campus Program 1
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12. Residential staff is a key component to a great student experience and must have
proper accommodations.

13. Sufficient faculty housing is needed as availability and quality of faculty and staff
housing are critical to faculty and staff hiring and retention.

14. In order to have a vibrant, diverse educational community, and to serve more
students, the onsite educational programming should grow to between 200-230
students.

STRATEGY I 
Work with Maine Government to change MSSM’s statute and annual appropriation to reduce 
the room and board fee charged to families making it affordable to all Maine students. 

Required Resources: 
Ɣ Support from the Department of Education, Governor, and Legislature.
Ɣ Additional funding from the State to reduce room and board costs for Maine students.

Earliest Timing: 

Rationale: 
Ɣ As the full cost of room and board has climbed, a number of potential applicants are not

applying to MSSM due to the perceived cost.
Ɣ Financial aid is available, but many current families struggle to fund their portion of the

cost, even after financial aid.
Ɣ As a public residential magnet school, MSSM should welcome every qualified Maine

student.
Ɣ MSSM should be a top option for qualified students from all areas of Maine.

Additional Expected Benefits: 
Ɣ Diversity makes a school community more vibrant
Ɣ Reduced room/board fees will help the State provide an appropriate education for all

students.

STRATEGY II 
Control critical facilities. 

Required Resources: 
Ɣ The existing lease agreement with Limestone will need to be reviewed.
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Ɣ A long-term decision regarding the feasibility and location of new facilities will be
needed.

Earliest Timing: 

Rationale: 
Ɣ The last 10 years of leasing the academic space from the local RSU has resulted in a

backlog of deferred maintenance and safety issues, with little to show for the rent that
was paid.

Ɣ Faculty and staff are frustrated at the inability to control their day-to-day work spaces.

STRATEGY III 
Build or renovate educational spaces, including lab spaces, classrooms and meeting spaces to 
accommodate flexible, collaborative student experiences. 

Required Resources: 

Earliest Timing: 

Rationale: 
Ɣ STEM education is moving to collaborative, active and integrated learning.
Ɣ Flexible classroom and lab spaces let the spaces adapt as the learning changes.
Ɣ Existing facilities need major investment, which must bring maximum return on student

outcomes.

Additional Expected Benefits: 
Ɣ Better facilities will help with faculty, staff and student recruitment.
Ɣ Better facilities will support exceptional student outcomes.

STRATEGY IV 
Develop and maintain a high-quality residential life program that supports students’ social and 
emotional growth parallel with their academic growth. 

Required Resources: 
Ɣ The Residential Life Team needs to develop a comprehensive residential life program.

Earliest Timing: 
Ɣ Revised policies and procedures should be presented to the Governance Committee by

January, 2020.
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Rationale: 
Ɣ As a public residential boarding school, MSSM should have a comprehensive program

for developing the whole student.
Ɣ A comprehensive residential life program allows MSSM to instill consistent community

expectations and values.

Additional Expected Benefits: 
Ɣ A comprehensive residential life program is a tool to address issues of student

retention.

STRATEGY V 
Increase the flexibility of MSSM graduation requirements so students can create programs of 
study that meet their interests and aspirations. 

Required Resources: 
Ɣ Program Team to review and propose revised requirements.

Earliest Timing: 
Ɣ Graduation requirements phased in for Class of 2021 students.

Rationale: 
Ɣ Flexible graduation requirements will support students in the pursuit of their areas of

interests and aspirations.
Ɣ Flexible graduation requirements will allow students and faculty time for long-term

projects or real-world problem solving

Additional Expected Benefits: 
Ɣ Student projects, science fair participation, and real-world experiences help MSSM

achieve higher visibility around Maine and the country.
Ɣ Students who are pursuing their areas of interests and aspirations are more likely to

remain enrolled at MSSM and stay in Maine after college.

STRATEGY VI 
Guide 70% of MSSM graduates to completing a long-term research project or having 
participated in a real-world problem-solving team. 

Required Resources: 
Ɣ Flexible graduation requirements
Ɣ Faculty and staff time for mentoring projects
Ɣ Access to lab space and makerspace outside of regular class hours
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Earliest Timing: 

Rationale: 
Ɣ Students who want to pursue additional schooling will be more successful coming from

a background of research and real-world problem solving.

Additional Expected Benefits: 
Ɣ Programs customized to student interests will increase interest among prospective

families and reduce attrition.

STRATEGY VII Ensure stable, affordable internet service, which is vital to expand MSSM’s role in 
Maine STEM education.  

Required Resources: 
Ɣ Fiber optic internet connection
Ɣ Internal network capable of supporting all faculty, staff and student needs

Earliest Timing: 

Rationale: 
Ɣ Delivery of distance education is reliant on a high-speed, stable, internet connection.

Additional Expected Benefits: 
Ɣ Increased internet bandwidth and stability will enhance the student experience.

STRATEGY VIII 
Develop and implement a strategic marketing plan that supports all facets of the school 

Required Resources: 
Ɣ Additional staffing dedicated to marketing.
Ɣ Marketing budget for appropriate advertising and outreach.

Earliest Timing: 
Ɣ School year 2019-2020 budget should support increased efforts in this area.

Rationale: 
Ɣ MSSM is a hidden gem that needs increased visibility.
Ɣ MSSM is not reaching all Maine students who could benefit from the MSSM experience.
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Additional Expected Benefits: 
Ɣ Broadcasting MSSM’s success to the broader world will showcase the quality of Maine’s

education system.

STRATEGY IX 
Undertake campus planning in support of an inclusive community. Before any new construction 
is undertaken by MSSM, a master plan should be developed with input from all stakeholders. 

Required Resources: 
Ɣ Funding for a master planner to work with MSSM to develop a master campus plan.

Earliest Timing: 

Rationale: 
Ɣ MSSM grew organically from the assets made available with the closing of Loring Air

Force Base. Now, almost 25 years later, it is time for a comprehensive plan for a campus
to support MSSM’s mission of delivering exceptional student outcomes.

STRATEGY X 
Bring student residential housing up to a standard comparable to similar residential magnet 
schools. 

Ɣ Students should be housed in rooms no larger than doubles.
Ɣ Gender and age appropriate housing should be ensured by investing in flexible

clustered dorm spaces.
Ɣ The residential life staff housing in the dorm spaces should be appropriate as to

number of units and their layout.

Required Resources: 
Ɣ Renovated dorm space and/or additional dorm space needs to be pursued.
Ɣ For example, Thornton Academy built a new dorm, which accommodates 52 students

(26 double rooms, arranged as suites with a shared bathroom, shared living room and
two separate bedrooms) and 4 residential life apartments, at a cost of $4.2 million. The
dorm is 22,700 square feet (per square foot cost $185

Earliest Timing: 

Rationale: 
Ɣ Other residential magnet STEM schools all have multiple dorms and a strong

preference to rooms no larger than doubles.
Ɣ Competition for Maine and international students is increasing. Dorm space is an

integral part of a residential program.
Ɣ Appropriate apartments are essential to recruit and retain qualified staff.
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STRATEGY XI 
Add additional faculty/staff housing 

Required Resources: 
Ɣ Purchase additional faculty/staff housing or incorporate faculty/staff apartments in

new dorm construction projects.

Earliest Timing: 

Rationale: 
Ɣ Faculty/staff recruitment is enhanced by the availability of faculty/staff housing.
Ɣ Faculty/staff housing should be safe and comfortable to enhance faculty/staff

retention.
Ɣ Faculty/staff housing should be similar in quality to support team cohesion.

STRATEGY XII 
Grow the on-site education program to between 200 – 230 students. 

Required Resources: 
Ɣ Additional dorm space
Ɣ Admittance of day students
Ɣ Retention of enrolled students
Ɣ Grade 9 as entry point for qualified students

Earliest Timing: 
Ɣ Day students can be enrolled by Fall 2019.

Rationale: 
Ɣ Small schools, with enrollment below 300-400 students have been shown to deliver

better results in academics, safety and connectedness compared to larger schools.
Ɣ A high-performance organizational environment is not likely to be bigger than 230, and

a connected learning community not much bigger than 350.
Ɣ All highly-motivated Maine students should have access to MSSM.

Additional Expected Benefits: 
Ɣ As enrollment and demand grows, enrollment focus may want to shift back to upper

classmen, in order to serve more Maine students during any two year period.
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MSSM must expand its outreach to become a vital partner to Maine schools and a valued, 
accessible resource for students and educators across the State. 

MSSM remains a well-kept secret across the state. Through active partnerships and broader 
recognition of MSSM’s ability to meet the needs of Maine’s high-achieving students, MSSM will 
be seen as a key partner in the Maine STEM landscape. 

GOALS: Increase MSSM’s visibility around the state by increasing its partnerships and 
highlighting MSSM student achievements and college readiness. Become a powerful STEM 
resource for students and instructors across the state. 

OBJECTIVES: 

1. MSSM will create, staff and fund an Advancement Team. The Advancement Team
will strengthen MSSM’s working relationship with the MSSM Foundation and others,
ensuring productive partnerships for fundraising, support, growth, and outreach.

2. MSSM will work collaboratively to develop and deliver free or very inexpensive
teacher training to over 50 middle school and high school STEM teachers each year.

3. MSSM will maintain and strengthen its middle school focused summer camp,
especially its emphasis in supporting gender equity in STEM education.

4. External accreditation will expand the ability of MSSM students to participate in
dual-enrollment classes and will underscore MSSM’s continuing capacity to achieve
its outcome objectives.

5. MSSM will develop, organize and distribute online STEM lesson plans and
enrichment materials for educators around the state to use.

6. Expanded Accelerated College pathways will give students the opportunity to begin
college already having earned an Associate’s Degree while at MSSM, to earn
transferable university credits and/or to have an expedited pathway to an advanced
degree, particularly in STEM fields.

7. Students should have expanded J-Term options, internships and access to other
industry, university and research partnerships.

8. MSSM-developed online content, learning modules and other student learning
modalities will enrich the educational experiences of students in a variety of schools
across the state.

Expanding its Impact Across Maine 2
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STRATEGY I 
Develop and support a high-functioning Advancement Team to support the MSSM Foundation 
and others. Strengthen MSSM’s partnerships with all stakeholders to enable and support the 
school’s state-wide impact. 

Required Resources: 
Ɣ Full-time advancement office – This position will require an increase in MSSM’s

annual budget of $_________________________.

Earliest Timing: 
භ Fiscal year 2019-2020 budget may support a part time position.  Increased funding

will be required to fully support this initiative.
Rationale: 

Ɣ Stable, consistent funding from the State of Maine and a wide variety of
stakeholders is necessary for MSSM to impact STEM education across the state.

Ɣ Alumni, alumni parents, and parents of current students will be the strongest
supporters of MSSM and a key focus in how MSSM tells its success stories, but they
all need consistent contact and outreach.

STRATEGY II 
Develop and deliver STEM teacher training to middle and high school teachers. 

Required Resources: 

Earliest Timing: 
Ɣ Train the Teacher program, Summer 2019

Rationale: 
Ɣ The Plimpton research showed a strong need for STEM-focused teacher training.
Ɣ MSSM is statutorily required to support STEM education around the state.

Additional Expected Benefits: 
Ɣ The more MSSM faculty and staff interact with other Maine teachers, the stronger

MSSM’s partnerships with local schools can become.

STRATEGY III 

Maintain and strengthen MSSM’s middle school focused summer camp, especially its emphasis 
in supporting gender equity in STEM education. 
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Required Resources: 
භ Increased funding for advertising of the MSSM summer camp opportunities
භ Increased funding for scholarships so no interested camper is turned away due to a

lack of financial resources
Earliest Timing: 

Ɣ Ongoing

Rationale: 
Ɣ MSSM’s summer camp alumni make up a majority of our enrolled students.
Ɣ Emphasizing gender equality in STEM education supports equal access to STEM fields for

all Maine students.
Ɣ Emphasizing geographic diversity in STEM education supports equal access to STEM

fields for all Maine students.

Additional Expected Benefits: 
Ɣ MSSM summer camp exposes MSSM and the Limestone community to a broad cross-

section of the State.

STRATEGY IV 
Obtain external validation of outcome objectives through the accreditation process. 

Required Resources: 
Ɣ Administrative team proposal of which accreditation agency, time frame and cost

estimate to be provided to the Board for approval.
Ɣ Faculty and staff time necessary to complete the accreditation process.

Earliest Timing: 
Ɣ Accreditation proposal to the Board for a vote at the December 2019 meeting.
Ɣ Inclusion in the 2020 budget.

Rationale: 
Ɣ Dual enrollment and accelerated graduation agreements are easier to achieve with

partner institutions if MSSM is accredited.
Ɣ External validation of MSSM’s programs will highlight the distinction of MSSM’s

programs.
Ɣ Increased STEM opportunities for students necessitate MSSM to distinguish its

programming.

STRATEGY V 
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Develop, organize, and distribute online STEM lesson plans and enrichment materials for 
educators around the State to use. Initial steps should be focused on computer science and 
math content areas. 

Required Resources: 
x Dedicated faculty or staff to organize and coordinate the creation and dissemination of

materials.
Earliest Timing:

x Ongoing with the Jack Kent Cooke Foundation Grant Program MSSM is administering
Rationale: 

Ɣ The Plimpton research highlighted the need for STEM resources for many Maine
teachers.

Ɣ MSSM has a statutory obligation to support STEM education across the state.
Ɣ MSSM can become a partner with local schools to provide STEM education to students.

Additional Expected Benefits: 
Ɣ Increasing MSSM’s partnerships with local schools will remove some of the competition

between local schools and MSSM. The focus will be on the delivery of appropriate
education to students.

STRATEGY VI 
Enhance and deepen student achievement by expanding accelerated college pathways. 

Required Resources: 
Ɣ Maintain existing dual-enrollment agreement with the University of Maine System
Ɣ Develop accelerated graduation pathway with University of Maine Orono Engineering

program
Ɣ Develop accelerated graduation pathway with Maine Maritime Academy and/or

University of New England or other medical/dental schools.

Earliest Timing: 

Rationale: 
Ɣ MSSM students do university level work, not just in STEM classes, but in the

humanities as well.
Ɣ Accelerated pathways demonstrate the quality of the MSSM education and provide

value to the students and the State of Maine.

Additional Expected Benefits: 
Ɣ Third-party validation of the quality of MSSM’s education helps recruitment of

additional students for MSSM’s residential programming.
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STRATEGY VII 
Cultivate partnerships across the State with institutions of higher education, research, and 
industry. 

Required Resources: 
Ɣ Executive Director, faculty and dedicated staff time to cultivate partnerships

Earliest Timing: 
Ɣ Immediate

Rationale: 
Ɣ Our students and faculty are best served by strong partnerships in STEM fields.
Ɣ Students who have opportunities for experiences in research or industry are more

likely to pursue higher education or employment in STEM fields.

STRATEGY VIII 
Develop online content, learning modules and other student learning modalities to support 
students who do not attend our on-campus residential school.   

Required Resources: 

Earliest Timing: 
Ɣ Immediate – Jack Kent Cooke Foundation Grant work, allowing MSSM to develop

Algebra 1 and biology online programming.
Rationale: 

Ɣ Not every student who can benefit from MSSM STEM classes can be an on-campus
student at MSSM.

Ɣ MSSM should provide content that local schools cannot provide on their own.

Additional Expected Benefits: 
Ɣ Additional cooperation between MSSM and local schools will provide
opportunities for students who can most benefit from MSSM’s on-campus programming
to become familiar with MSSM.
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Exceptional faculty, staff and facilities will enable MSSM to provide world-class student 
outcomes. 

GOAL: Increase MSSM’s ability to hire and retain exceptional faculty and staff. 

OBJECTIVES: 

1. MSSM will ensure it remains competitive in hiring and retaining faculty and staff by
focusing on all relevant factors, including compensation, work environment,
professional development opportunities, and other key factors.

2. Opportunities for MSSM faculty and staff partners and families, including access to
daycare and early childhood education, will have an impact on hiring and retention and
should receive special focus.

3. Students and faculty benefit greatly by enhancing the connection between faculty/staff
and the residential life experiences of students.

4. MSSM recognizes facilities are a major area of focus, so all facility needs, including
those focused on faculty and staff are covered in Section 1 of this plan.

STRATEGY I 

Required Resources: 

Earliest Timing: 

Rationale: 

Additional Expected Benefits: 

Enhancing its Faculty/Staff and Facilities 3

2020 Annual Report 142



APPENDIX J 

Adopted Budget for 2020-2021 School Year 
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