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GRANT AGREEMENT

NUMBER — 753431 — MILC

This Agreement (‘the Agreement’) is between the following parties:
on the one part,

the Research Executive Agency (REA) ('the Agency'), under the powers delegated by the European
Commission ('the Commission'),

represented for the purposes of signature of this Agreement by Head of Unit, Research Executive
Agency (REA), Excellent Science Department, Marie Sklodowska-Curie individual Fellowships
European, Jean-Bernard VEYRET,

and
on the other part,
‘the beneficiary’:

KOBENHAVNS UNIVERSITET (UCPH), established in NORREGADE 10, KOBENHAVN 1165,
Denmark, VAT number: DK29979812, represented for the purposes of signing the Agreement by
Director of SCIENCE Research and Innovation, Inge Sofie SORENSEN

The parties referred to above have agreed to enter into the Agreement under the terms and conditions
below.

By signing the Agreement, the beneficiary accepts the grant and agrees to implement it under its
responsibility and in accordance with the Agreement, with all the obligations and conditions it sets out.
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The Agreement is composed of:
Terms and Conditions
Annex 1 Description of the action
Annex 2 Estimated budget for the action
2a Additional information on the estimated budget
Annex 3 Not applicable
Annex 4 Model for the financial statements
Annex 5 Not applicable

Annex 6 Not applicable
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CHAPTER 1 GENERAL

ARTICLE 1 — SUBJECT OF THE AGREEMENT

This Agreement sets out the rights and obligations and the terms and conditions applicable to the grant
awarded to the beneficiary for implementing the action set out in Chapter 2.

CHAPTER 2 ACTION

ARTICLE 2 — ACTION TO BE IMPLEMENTED

The grant is awarded for the action entitled ‘Monotonicity in Logic and Complexity — MiLC’
(‘action’), as described in Annex 1.

ARTICLE 3 — DURATION AND STARTING DATE OF THE ACTION

The duration of the action will be 24 months as of the effective starting date notified by the
beneficiary, which must be within 12 months from the date the Agreement enters into force (‘starting
date of the action’).

ARTICLE 4 — ESTIMATED BUDGET AND BUDGET TRANSFERS

4.1 Estimated budget
The ‘estimated budget’ for the action is set out in Annex 2.

It contains the estimated eligible costs and the forms of costs, broken down by beneficiary, budget
category (see Articles 5, 6)

4.2 Budget transfers

Not applicable

CHAPTER 3 GRANT

ARTICLE 5 — GRANT AMOUNT, FORM OF GRANT, REIMBURSEMENT RATES AND
FORMS OF COSTS

5.1 Maximum grant amount

The ‘maximum grant amount’ is EUR 200,194.80 (two hundred thousand one hundred and ninety
four EURO and eighty eurocents) .

5.2 Form of grant, reimbursement rate and form of costs

The grant reimburses 100 % of the action’s eligible costs (see Article 6) (‘reimbursement of eligible
costs grant’) (see Annex 2).
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The estimated eligible costs of the action are EUR 200,194.80 (two hundred thousand one hundred
and ninety four EURO and eighty eurocents) .

Eligible costs (see Article 6) must be declared under the following forms (‘form of costs'):

(a) for costs for the recruited researcher (living, mobility and family allowances): on the basis
of the amount(s) per unit set out in Annex 2 (‘unit costs’) and

(b) for institutional costs (research, training and networking costs and management and indirect
costs): on the basis of the amount per unit set out in Annex 2 (unit costs).

5.3 Final grant amount — Calculation

The ‘final grant amount’ depends on the actual extent to which the action is implemented in
accordance with the Agreement’s terms and conditions.

This amount is calculated by the Agency — when the payment of the balance is made (see
Article 21.4) — in the following steps:

Step 1 — Application of the reimbursement rate to the eligible costs

Step 2 — Limit to the maximum grant amount

Step 3 — Reduction due to substantial errors, irregularities or fraud or serious breach of obligations
5.3.1 Step 1 — Application of the reimbursement rate to the eligible costs

The reimbursement rate (see Article 5.2) is applied to the eligible costs (unit costs; see Article 6)
declared by the beneficiary and approved by the Agency (see Article 21).

5.3.2 Step 2 — Limit to the maximum grant amount

If the amount obtained following Step 1 is higher than the maximum grant amount set out in
Article 5.1, it will be limited to the latter.

5.3.3 Step 3 — Reduction due to substantial errors, irregularities or fraud or serious breach of
obligations — Reduced grant amount — Calculation

If the grant is reduced (see Article 43), the Agency will calculate the reduced maximum grant amount
by deducting the amount of the reduction (calculated in proportion to the seriousness of the errors,
irregularities or fraud or breach of obligations, in accordance with Article 43.2) from the grant amount
set out in Article 5.1.

The final grant amount will be the lower of the following two:
- the amount obtained following Steps 1 and 2 or

- the reduced grant amount following Step 3.

5.4 Revised final grant amount — Calculation

If — after the payment of the balance (in particular, after checks, reviews, audits or investigations;
see Article 22) — the Agency rejects costs (see Article 42) or reduces the grant (see Article 43), it
will calculate the ‘revised final grant amount’.

11



Grant Agreement number: 753431 — MiLC — H2020-MSCA-IF-2016/H2020-MSCA-IF-2016
B Associated with document Ref. Ares(2017)1386050 - 16/03/2017

This amount is calculated by the Agency on the basis of the findings, as follows:

- in case of rejection of costs: by applying the reimbursement rate to the revised eligible costs
approved by the Agency;

- in case of reduction of the grant: in proportion to the seriousness of the errors, irregularities
or fraud or breach of obligations (see Article 43.2).

In case of rejection of costs and reduction of the grant, the revised final grant amount will be the
lower of the two amounts above.

ARTICLE 6 — ELIGIBLE AND INELIGIBLE COSTS

6.1 General conditions for costs to be eligible
Unit costs are eligible (“eligible costs’) if:

(a) they are calculated as follows:
{amounts per unit set out in Annex 2
multiplied by

the number of actual units}.
(b) the number of actual units complies with the following:
- the units must be actually used or produced in the period set out in Article 3;
- the units must be necessary for implementing the action or produced by it, and

- the number of units must be identifiable and verifiable, in particular supported by records
and documentation (see Article 18).

6.2 Specific conditions for costs to be eligible

Costs are eligible, if they comply with the general conditions (see above) and the specific conditions
set out below for each of the following two budget categories:

A. Costs for the recruited researcher (A.1 Living allowance, A.2 Mobility allowance and
A.3 Family allowance) are eligible, if:

(a) the number of units declared:

(1) corresponds to the actual number of months spent by the recruited researcher on the research
training activities and

(i) does not exceed 24 months;
(b) the recruited researcher complies with the following conditions:

(1) berecruited by the beneficiary under an employment contract (or other direct contract with
equivalent benefits, including social security coverage) or — if not otherwise possible under
national law — under a fixed amount fellowship agreement with minimum social security
coverage, including periods of secondment to partner organisations.
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(i) beemployed full-time, unless the Agency has approved a part-time employment for personal
or family reasons (see Article 55), and

(i11) be working exclusively for the action.
(c) the costs have been fully incurred for the benefit of the recruited researcher.
This latter condition is met if:

{{{total remuneration costs (salaries, social security contributions, taxes and other costs included in the
remuneration under the employment contract or other direct contract) or total fixed-amount fellowship
costs for the researcher during the action

plus

total mobility costs (household, relocation and travel expenses and, if they must be paid under national
law, taxes, duties and social security contributions) for the researcher during the action}

plus
total family costs for the researcher during the action }

divided by

the number of actual units}.
is equal to or higher than the following amount:

{{amount per unit cost set out in Annex 2 as living allowance
plus

amount per unit cost set out in Annex 2 as mobility allowance}
plus

if it is due, amount per unit cost set out in Annex 2 as family allowance}.

B. Institutional costs (B.1 Research, training and networking costs and B.2 Management and indirect
costs) are eligible if the costs for the recruited researcher (living allowance, mobility allowance, family
allowance; see above) are eligible.

6.3 Ineligible costs
‘Ineligible costs’ are:

(a) costs that do not comply with the conditions set out above (in Article 6.1), in particular costs
incurred during suspension of the action implementation (see Article 49);

(b) costs declared under another EU or Euratom grant (including grants awarded by a Member
State and financed by the EU or Euratom budget and grants awarded by bodies other than the
Agency for the purpose of implementing the EU or Euratom budget), in particular, indirect
costs if the beneficiary is already receiving an operating grant financed by the EU or Euratom
budget in the same period.

6.4 Consequences of declaration of ineligible costs
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Declared costs that are ineligible will be rejected (see Article 42).

This may also lead to any of the other measures described in Chapter 6.

CHAPTER 4 RIGHTS AND OBLIGATIONS OF THE PARTIES

SECTION 1 RIGHTS AND OBLIGATIONS RELATED TO IMPLEMENTING THE
ACTION

ARTICLE 7 — GENERAL OBLIGATION TO PROPERLY IMPLEMENT THE ACTION

7.1 General obligation to properly implement the action

The beneficiary must implement the action as described in Annex 1 and in compliance with the
provisions of the Agreement and all legal obligations under applicable EU, international and national
law.

7.2 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced
(see Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 8 — RESOURCES TO IMPLEMENT THE ACTION — THIRD PARTIES
INVOLVED IN THE ACTION

The beneficiary must have the appropriate resources to implement the action.
If it is necessary to implement the action, the beneficiary may:

- call upon entities with a capital or legal link to the beneficiary!, to implement certain action
tasks described in Annex 1 (i.e. hosting and training of the researcher);

- call upon partner organisations to implement certain action tasks described in Annex 1 (i.e.
hosting and training the researcher during a secondment).

In this case, the beneficiary retains sole responsibility towards the Agency for implementing the action.

ARTICLE 9 — IMPLEMENTATION OF ACTION TASKS BY BENEFICIARIES NOT
RECEIVING EU FUNDING

Not applicable

ARTICLE 10 — PURCHASE OF GOODS, WORKS OR SERVICES

Not applicable

! ‘Entities with a capital or legal link’ are entities that have a link with the beneficiary, in particular, a legal or capital
link, which is neither limited to the action nor established for the sole purpose of its implementation.
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ARTICLE 11 — USE OF IN-KIND CONTRIBUTIONS PROVIDED BY THIRD PARTIES
AGAINST PAYMENT

Not applicable

ARTICLE 12 — USE OF IN-KIND CONTRIBUTIONS PROVIDED BY THIRD PARTIES
FREE OF CHARGE

Not applicable

ARTICLE 13 — IMPLEMENTATION OF ACTION TASKS BY SUBCONTRACTORS

Not applicable

ARTICLE 14 — IMPLEMENTATION OF ACTION TASKS BY LINKED THIRD PARTIES

Not applicable

ARTICLE 15 — FINANCIAL SUPPORT TO THIRD PARTIES

Not applicable

ARTICLE 16 — PROVISION OF TRANS-NATIONAL OR VIRTUAL ACCESS TO
RESEARCH INFRASTRUCTURE

Not applicable

SECTION 2 RIGHTS AND OBLIGATIONS RELATED TO THE GRANT
ADMINISTRATION

ARTICLE 17 — GENERAL OBLIGATION TO INFORM

17.1 General obligation to provide information upon request

The beneficiary must provide — during implementation of the action or afterwards — any information
requested in order to verify eligibility of the costs, proper implementation of the action and compliance
with any other obligation under the Agreement.

17.2 Obligation to keep information up to date and to inform about events and circumstances
likely to affect the Agreement

The beneficiary must keep information stored in the Participant Portal Beneficiary Register (via
the electronic exchange system; see Article 52) up to date, in particular, its name, address, legal
representatives, legal form and organisation type.

The beneficiary must immediately inform the Agency of any of the following:

(a) events which are likely to affect significantly or delay the implementation of the action or the
EU's financial interests, in particular:
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(i) changes in its legal, financial, technical, organisational or ownership situation (or those
of an entity with a capital or legal link);

(i1) changes in the name, address, legal form or organisation type of an entity with a capital
or legal link;

(b) circumstances affecting:
(i) the decision to award the grant or

(i) compliance with requirements under the Agreement.

17.3 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 18 — KEEPING RECORDS — SUPPORTING DOCUMENTATION

18.1 Obligation to keep records and other supporting documentation

The beneficiary must — for a period of five years after the payment of the balance — keep records
and other supporting documentation in order to prove the proper implementation of the action and
the costs it declares as eligible.

It must make them available upon request (see Article 17) or in the context of checks, reviews, audits
or investigations (see Article 22).

If there are on-going checks, reviews, audits, investigations, litigation or other pursuits of claims under
the Agreement (including the extension of findings; see Articles 22), the beneficiary must keep the
records and other supporting documentation until the end of these procedures.

The beneficiary must keep the original documents. Digital and digitalised documents are considered
originals if they are authorised by the applicable national law. The Agency may accept non-original
documents if it considers that they offer a comparable level of assurance.

18.1.1 Records and other supporting documentation on the scientific and technical
implementation

The beneficiary must keep records and other supporting documentation on scientific and technical
implementation of the action in line with the accepted standards in the respective field.

18.1.2 Records and other documentation to support the costs declared

The beneficiary must keep adequate records and other supporting documentation to prove the number
of units declared and that the costs for the recruited researcher (living allowance, mobility allowance,
family allowance) have been fully incurred for the benefit of the researcher.

18.2 Consequences of non-compliance
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If the beneficiary breaches any of its obligations under this Article, costs insufficiently substantiated
will be ineligible (see Article 6) and will be rejected (see Article 42), and the grant may be reduced
(see Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 19 — SUBMISSION OF DELIVERABLES

19.1 Obligation to submit deliverables

The beneficiary must submit the ‘deliverables’ identified in Annex 1, in accordance with the timing
and conditions set out in it.

19.2 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the Agency may apply any of the
measures described in Chapter 6.

ARTICLE 20 — REPORTING — PAYMENT REQUESTS

20.1 Obligation to submit reports

The beneficiary must submit to the Agency (see Article 52) the report(s) set out in this Article. They
include the requests for payment and must be drawn up using the forms and templates provided in the
electronic exchange system (see Article 52).

20.2 Reporting periods
The action is divided into the following ‘reporting periods’:

- RP1: from month 1 to month 24

20.3 Periodic reports — Requests for interim payments

Not applicable

20.4 Final report — Request for payment of the balance

The beneficiary must — within 60 days following the end of the reporting period — submit a final
report to the Agency.

The final report must include the following:
(a) a ‘final technical report’ containing:

(1) overview of the results towards the objectives of the action, including milestones and
deliverables identified in Annex 1.

This report must include explanations justifying the differences between work expected
to be carried out in accordance with Annex 1 and that actually carried out.

The report must also detail the exploitation and dissemination of the results.
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The report must indicate the communication activities.
(1) a summary for publication by the Agency;

(ii1)) (ii1) the answers to the ‘questionnaire’, covering issues related to the action
implementation and the economic and societal impact, notably in the context of
the Horizon 2020 key performance indicators and the Horizon 2020 monitoring
requirements;

(b) a ‘final financial report’ containing a ‘ financial statement’ (see Annex 4) which includes
the request for payment of the balance.

The financial statement must detail the eligible costs (see Article 6) for each budget category
(see Annex 2).

The beneficiary must declare all eligible costs, even if they exceed the amounts indicated in
the estimated budget (see Annex 2). Amounts which are not declared in the financial statement
will not be taken into account by the Agency.

The beneficiary must certify that:
- the information provided is full, reliable and true;
- the costs declared are eligible (see Article 6), and

- the costs can be substantiated by adequate records and supporting documentation (see
Article 18) that will be produced upon request (see Article 17) or in the context of checks,
reviews, audits and investigations (see Article 22).

20.5 Information on cumulative expenditure incurred

Not applicable

20.6 Currency for financial statements

Financial statements must be drafted in euro.

20.7 Language of reports

The report(s) (including financial statements) must be submitted in the language of the Agreement.

20.8 Consequences of non-compliance

If the report(s) submitted do not comply with this Article, the Agency may suspend the payment
deadline (see Article 47) and apply any of the other measures described in Chapter 6.

If the beneficiary breaches its obligation to submit the report(s) and if it fails to comply with this
obligation within 30 days following a written reminder sent by the Agency, it may terminate the
Agreement or apply any of the other measures described in Chapter 6.

ARTICLE 21 — PAYMENTS AND PAYMENT ARRANGEMENTS
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21.1 Payments to be made
The following payments will be made to the beneficiary:
- one pre-financing payment;

- one or more interim payments, on the basis of the request(s) for interim payment (see
Article 20), and

- one payment of the balance, on the basis of the request for payment of the balance (see
Article 20).

21.2 Pre-financing payment — Amount — Amount retained for the Guarantee Fund
The aim of the pre-financing is to provide the beneficiary with a float.
It remains the property of the EU until the payment of the balance.

The amount of the pre-financing payment will be EUR 140,136.36 (one hundred and forty thousand
one hundred and thirty six EURO and thirty six eurocents).

The Agency will — except if Article 48 applies — make the pre-financing payment to the beneficiary
within 30 days, either from the entry into force of the Agreement (see Article 58) or from 10 days
before the starting date of the action (see Article 3), whichever is the latest.

An amount of EUR 10,009.74 (ten thousand nine EURO and seventy four eurocents), corresponding to
5% of the maximum grant amount (see Article 5.1), is retained by the Agency from the pre-financing
payment and transferred into the ‘Guarantee Fund’.

21.3 Interim payments — Amount — Calculation

Interim payments reimburse the eligible costs incurred for the implementation of the action during
the corresponding reporting periods.

The Agency will pay to the beneficiary the amount due as interim payment within 90 days from
receiving the periodic report (see Article 20.3), except if Articles 47 or 48 apply.

Payment is subject to the approval of the periodic report. Its approval does not imply recognition of
the compliance, authenticity, completeness or correctness of its content.

The amount due as interim payment is calculated by the Agency in the following steps:
Step 1 — Application of the reimbursement rates
Step 2 — Limit to 90% of the maximum grant amount

21.3.1 Step 1 — Application of the reimbursement rates

The reimbursement rate(s) (see Article 5.2) are applied to the eligible costs (actual costs, unit costs
and flat-rate costs; see Article 6) declared by the beneficiary (see Article 20) and approved by the
Agency (see above) for the concerned reporting period.

21.3.2 Step 2 — Limit to 90% of the maximum grant amount
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The total amount of pre-financing and interim payments must not exceed 90% of the maximum grant
amount set out in Article 5.1. The maximum amount for the interim payment will be calculated as
follows:

{90% of the maximum grant amount (see Article 5.1)
minus

{pre-financing and previous interim payments} }.

21.4 Payment of the balance — Amount — Calculation — Release of the amount retained for
the Guarantee Fund

The payment of the balance reimburses the remaining part of the eligible costs incurred by the
beneficiary for the implementation of the action.

If the total amount of earlier payments is greater than the final grant amount (see Article 5.3), the
payment of the balance takes the form of a recovery (see Article 44).

If the total amount of earlier payments is lower than the final grant amount, the Agency will pay the
balance within 90 days from receiving the final report (see Article 20.4), except if Articles 47 or 48

apply.

Payment is subject to the approval of the final report. Its approval does not imply recognition of the
compliance, authenticity, completeness or correctness of its content.

The amount due as the balance is calculated by the Agency by deducting the total amount of pre-
financing and interim payments (if any) already made, from the final grant amount determined in
accordance with Article 5.3:

{final grant amount (see Article 5.3)
minus

{pre-financing and interim payments (if any) made}}.

At the payment of the balance, the amount retained for the Guarantee Fund (see above) will be released
and:

- if the balance is positive: the amount released will be paid in full to the beneficiary together
with the amount due as the balance;

- if the balance is negative (payment of the balance taking the form of recovery): it will be
deducted from the amount released (see Article 44.1.2). If the resulting amount:

- 1is positive, it will be paid to the beneficiary
- is negative, it will be recovered.

The amount to be paid may however be offset — without the beneficiary’s consent — against any
other amount owed by the beneficiary to the Agency, the Commission or another executive agency
(under the EU or Euratom budget), up to the maximum EU contribution indicated, for the beneficiary,
in the estimated budget (see Annex 2).

21.5 Notification of amounts due
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When making payments, the Agency will formally notify to the beneficiary the amount due, specifying
whether it concerns an interim payment or the payment of the balance.

For the payment of the balance, the notification will also specify the final grant amount.

In the case of reduction of the grant or recovery of undue amounts, the notification will be preceded
by the contradictory procedure set out in Articles 43 and 44.

21.6 Currency for payments

The Agency will make all payments in euro.

21.7 Payments to the beneficiary
Payments will be made to the beneficiary.

Payments will discharge the Agency from its payment obligation.

21.8 Bank account for payments
All payments will be made to the following bank account:

Name of bank: DANSKE BANK

Full name of the account holder: UNIVERSITY OF COPENHAGEN
Full account number (including bank codes):

IBAN code: DK5730003113414170

21.9 Costs of payment transfers
The cost of the payment transfers is borne as follows:
- the Agency bears the cost of transfers charged by its bank;
- the beneficiary bears the cost of transfers charged by its bank;

- the party causing a repetition of a transfer bears all costs of the repeated transfer.

21.10 Date of payment

Payments by the Agency are considered to have been carried out on the date when they are debited
to its account.

21.11 Consequences of non-compliance

21.11.1 If the Agency does not pay within the payment deadlines (see above), the beneficiary is
entitled to late-payment interest at the rate applied by the European Central Bank (ECB) for its main
refinancing operations in euros (‘reference rate’), plus three and a half points. The reference rate is
the rate in force on the first day of the month in which the payment deadline expires, as published in
the C series of the Official Journal of the European Union.

If the late-payment interest is lower than or equal to EUR 200, it will be paid to the beneficiary only
upon request submitted within two months of receiving the late payment.
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Late-payment interest is not due if the beneficiary is an EU Member State (including regional and
local government authorities or other public bodies acting on behalf of a Member State for the purpose
of this Agreement).

Suspension of the payment deadline or payments (see Articles 47 and 48) will not be considered as
late payment.

Late-payment interest covers the period running from the day following the due date for payment (see
above), up to and including the date of payment.

Late-payment interest is not considered for the purposes of calculating the final grant amount.

21.11.2 Not applicable

ARTICLE 22 — CHECKS, REVIEWS, AUDITS AND INVESTIGATIONS — EXTENSION
OF FINDINGS

22.1 Checks, reviews and audits by the Agency and the Commission
22.1.1 Right to carry out checks

The Agency or the Commission will — during the implementation of the action or afterwards — check
the proper implementation of the action and compliance with the obligations under the Agreement,
including assessing deliverables and reports.

For this purpose the Agency or the Commission may be assisted by external persons or bodies.
The Agency or the Commission may also request additional information in accordance with Article 17.

Information provided must be accurate, precise and complete and in the format requested, including
electronic format.

22.1.2 Right to carry out reviews

The Agency or the Commission may — during the implementation of the action or afterwards —
carry out reviews on the proper implementation of the action (including assessment of deliverables
and reports), compliance with the obligations under the Agreement and continued scientific or
technological relevance of the action.

Reviews may be started up to two years after the payment of the balance. They will be formally
notified to the beneficiary and will be considered to have started on the date of the formal notification.

The Agency or the Commission may carry out reviews directly (using its own staff) or indirectly
(using external persons or bodies appointed to do so). It will inform the beneficiary of the identity of
the external persons or bodies. It has the right to object to the appointment on grounds of commercial
confidentiality.

The beneficiary must provide — within the deadline requested — any information and data in addition
to deliverables and reports already submitted (including information on the use of resources).

The beneficiary may be requested to participate in meetings, including with external experts.
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For on-the-spot reviews, the beneficiary must allow access to its sites and premises, including to
external persons or bodies, and must ensure that information requested is readily available.

Information provided must be accurate, precise and complete and in the format requested, including
electronic format.

On the basis of the review findings, a ‘review report’ will be drawn up.

The Agency or the Commission will formally notify the review report to the beneficiary, which has
30 days to formally notify observations (‘contradictory review procedure’).

Reviews (including review reports) are in the language of the Agreement.
22.1.3 Right to carry out audits

The Agency or the Commission may — during the implementation of the action or afterwards —
carry out audits on the proper implementation of the action and compliance with the obligations under
the Agreement.

Audits may be started up to two years after the payment of the balance. They will be formally notified
to the beneficiary and will be considered to have started on the date of the formal notification.

The Agency or the Commission may carry out audits directly (using its own staff) or indirectly (using
external persons or bodies appointed to do so). It will inform the beneficiary of the identity of the
external persons or bodies. It has the right to object to the appointment on grounds of commercial
confidentiality.

The beneficiary must provide — within the deadline requested — any information (including
complete accounts, individual salary statements or other personal data) to verify compliance with the
Agreement.

For on-the-spot audits, the beneficiary must allow access to its sites and premises, including to
external persons or bodies, and must ensure that information requested is readily available.

Information provided must be accurate, precise and complete and in the format requested, including
electronic format.

On the basis of the audit findings, a ‘draft audit report’ will be drawn up.

The Agency or the Commission will formally notify the draft audit report to the beneficiary, which
has 30 days to formally notify observations (‘contradictory audit procedure’). This period may be
extended by the Agency or the Commission in justified cases.

The ‘final audit report’ will take into account observations by the beneficiary. The report will be
formally notified to it.

Audits (including audit reports) are in the language of the Agreement.

The Agency or the Commission may also access the beneficiary’ statutory records for the periodical
assessment of unit costs or flat-rate amounts.

22.2 Investigations by the European Anti-Fraud Office (OLAF)

23



Grant Agreement number: 753431 — MiLC — H2020-MSCA-IF-2016/H2020-MSCA-IF-2016
B Associated with document Ref. Ares(2017)1386050 - 16/03/2017

Under Regulations No 883/2013% and No 2185/96” (and in accordance with their provisions and
procedures), the European Anti-Fraud Office (OLAF) may — at any moment during implementation
of the action or afterwards — carry out investigations, including on-the-spot checks and inspections,
to establish whether there has been fraud, corruption or any other illegal activity affecting the financial
interests of the EU.

22.3 Checks and audits by the European Court of Auditors (ECA)

Under Article 287 of the Treaty on the Functioning of the European Union (TFEU) and Article 161 of

the Financial Regulation No 966/2012°, the European Court of Auditors (ECA) may — at any moment
during implementation of the action or afterwards — carry out audits.

The ECA has the right of access for the purpose of checks and audits.

22.4 Checks, reviews, audits and investigations for international organisations

Not applicable

22.5 Consequences of findings in checks, reviews, audits and investigations — Extension of
findings

22.5.1 Findings in this grant

Findings in checks, reviews, audits or investigations carried out in the context of this grant may lead
to the rejection of ineligible costs (see Article 42), reduction of the grant (see Article 43), recovery of
undue amounts (see Article 44) or to any of the other measures described in Chapter 6.

Rejection of costs or reduction of the grant after the payment of the balance will lead to a revised final
grant amount (see Article 5.4).

Findings in checks, reviews, audits or investigations may lead to a request for amendment for the
modification of Annex 1 (see Article 55).

Checks, reviews, audits or investigations that find systemic or recurrent errors, irregularities, fraud or
breach of obligations may also lead to consequences in other EU or Euratom grants awarded under
similar conditions (‘extension of findings from this grant to other grants’).

Moreover, findings arising from an OLAF investigation may lead to criminal prosecution under
national law.

22.5.2 Findings in other grants

2 Regulation (EU, Euratom) No 883/2013 of the European Parliament and of the Council of 11 September 2013
concerning investigations conducted by the European Anti-Fraud Office (OLAF) and repealing Regulation (EC) No
1073/1999 of the European Parliament and of the Council and Council Regulation (Euratom) No 1074/1999 (OJ L 248,
18.09.2013, p. 1).

3 Council Regulation (Euratom, EC) No 2185/1996 of 11 November 1996 concerning on-the-spot checks and inspections
carried out by the Commission in order to protect the European Communities' financial interests against fraud and other
irregularities (OJ L 292, 15.11.1996, p. 2).

4 Regulation (EU, Euratom) No 966/2012 of the European Parliament and of the Council of 25 October 2012 on the
financial rules applicable to the general budget of the Union and repealing Council Regulation (EC, Euratom) No
1605/2002 (OJ L 298, 26.10.2012, p. 1).
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The Agency or the Commission may extend findings from other grants to this grant (‘extension of
findings from other grants to this grant’), if:

(a) the beneficiary is found, in other EU or Euratom grants awarded under similar conditions, to
have committed systemic or recurrent errors, irregularities, fraud or breach of obligations that
have a material impact on this grant and

(b) those findings are formally notified to the beneficiary — together with the list of grants affected
by the findings — no later than two years after the payment of the balance of this grant.

The extension of findings may lead to the rejection of costs (see Article 42), reduction of the grant
(see Article 43), recovery of undue amounts (see Article 44), suspension of payments (see Article 48),
suspension of the action implementation (see Article 49) or termination (see Article 50).

22.5.3 Procedure

The Agency or the Commission will formally notify the beneficiary the systemic or recurrent errors
and its intention to extend these audit findings, together with the list of grants affected.

22.5.3.1 If the findings concern eligibility of costs: the formal notification will include:
(a) an invitation to submit observations on the list of grants affected by the findings;
(b) the request to submit revised financial statements for all grants affected;

(c) the correction rate for extrapolation established by the Agency or the Commission on
the basis of the systemic or recurrent errors, to calculate the amounts to be rejected if the
beneficiary:

(1) considers that the submission of revised financial statements is not possible or practicable
or

(i) does not submit revised financial statements.

The beneficiary has 90 days from receiving notification to submit observations, revised financial
statements or to propose a duly substantiated alternative correction method. This period may be
extended by the Agency or the Commission in justified cases.

The Agency or the Commission may then start a rejection procedure in accordance with Article 42,
on the basis of:

- the revised financial statements, if approved;
- the proposed alternative correction method, if accepted;
or

- the initially notified correction rate for extrapolation if it does not receive any observations
or revised financial statements, does not accept the observations or the proposed alternative
correction method or does not approve the revised financial statements.

If the Agency or the Commission accepts the alternative correction method proposed by the
beneficiary, it will formally notify the application of the accepted alternative correction method.
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22.5.3.2 If the findings concern substantial errors, irregularities or fraud or serious breach of
obligations: the formal notification will include:

(a) an invitation to submit observations on the list of grants affected by the findings and

(b) the flat-rate the Agency or the Commission intends to apply according to the principle of
proportionality.

The beneficiary has 90 days from receiving notification to submit observations or to propose a duly
substantiated alternative flat-rate.

The Agency or the Commission may then start a reduction procedure in accordance with Article 43,
on the basis of:

- the proposed alternative flat-rate, if accepted
or

- the initially notified flat-rate, if it does not receive any observations or does not accept the
observations or the proposed alternative flat-rate.

22.6 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, any insufficiently substantiated
costs will be ineligible (see Article 6) and will be rejected (see Article 42).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 23 — EVALUATION OF THE IMPACT OF THE ACTION

23.1 Right to evaluate the impact of the action

The Agency or the Commission may carry out interim and final evaluations of the impact of the action
measured against the objective of the EU programme.

Evaluations may be started during implementation of the action and up to five years after the payment
of the balance. The evaluation is considered to start on the date of the formal notification to the
beneficiary.

The Agency or the Commission may make these evaluations directly (using its own staff) or indirectly
(using external bodies or persons it has authorised to do so).

The beneficiary must provide any information relevant to evaluate the impact of the action, including
information in electronic format.

23.2 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the Agency may apply the measures
described in Chapter 6.

SECTION 3 RIGHTS AND OBLIGATIONS RELATED TO BACKGROUND AND
RESULTS
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SUBSECTION 1 GENERAL

ARTICLE 23a — MANAGEMENT OF INTELLECTUAL PROPERTY

23a.1 Obligation to take measures to implement the Commission Recommendation on the
management of intellectual property in knowledge transfer activities

If the beneficiary is a university or other public research organisation it must take measures to
implement the principles set out in Points 1 and 2 of the Code of Practice annexed to the Commission

Recommendation on the management of intellectual property in knowledge transfer activities”.
This does not change the obligations set out in Subsections 2 and 3 of this Section.

The beneficiary must ensure that the researchers and the third parties mentioned in Annex 1 are aware
of them.

23a.2 Consequences of non-compliance

If the beneficiary breaches its obligations under this Article, the Agency may apply any of the measures
described in Chapter 6.

SUBSECTION 2 RIGHTS AND OBLIGATIONS RELATED TO BACKGROUND

ARTICLE 24 — AGREEMENT ON BACKGROUND

24.1 Agreement on background
The beneficiary must identify (in writing) the background for the action.

‘Background’ means any data, know-how or information — whatever its form or nature (tangible or
intangible), including any rights such as intellectual property rights — that:

(a) is held by the beneficiary before its accession to the Agreement, and

(b) is needed to implement the action or exploit the results.

24.2 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.
ARTICLE 25 — ACCESS RIGHTS TO BACKGROUND

25.1 Exercise of access rights — Waiving of access rights — No sub-licensing

To exercise access rights, this must first be requested in writing (‘request for access’).

> Commission Recommendation C (2008) 1329 of 10.4.2008 on the management of intellectual property in knowledge
transfer activities and the Code of Practice for universities and other public research institutions attached to this
recommendation.
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‘Access rights’ means rights to use results or background under the terms and conditions laid down
in this Agreement.

Waivers of access rights are not valid unless in writing.

Unless agreed otherwise, access rights do not include the right to sub-license.

25.2 Access rights for other beneficiaries, for implementing their own tasks under the action

Not applicable

25.3 Access rights for other beneficiaries, for exploiting their own results

Not applicable

25.4 Access rights for affiliated entities

Not applicable

25.5 Access rights for the researcher

The beneficiary must — on a royalty-free basis — give access to the recruited researcher to
background necessary for their research training activities under the action.

25.6 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.
SUBSECTION 3 RIGHTS AND OBLIGATIONS RELATED TO RESULTS

ARTICLE 26 — OWNERSHIP OF RESULTS

26.1 Ownership by the beneficiary that generates the results
Results are owned by the beneficiary that generates them.

‘Results’ means any (tangible or intangible) output of the action such as data, knowledge or
information — whatever its form or nature, whether it can be protected or not — that is generated in
the action, as well as any rights attached to it, including intellectual property rights.

26.2 Joint ownership by several beneficiaries
Not applicable

26.3 Rights of third parties (including personnel)

If third parties (including personnel) may claim rights to the results, the beneficiary must ensure that
it complies with its obligations under the Agreement.

If a third party generates results, the beneficiary must obtain all necessary rights (transfer, licences
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or other) from the third party, in order to be able to respect its obligations as if those results were
generated by the beneficiary itself.

If obtaining the rights is impossible, the beneficiary must refrain from using the third party to generate
the results.

26.4 Agency ownership, to protect results

26.4.1 The Agency may — with the consent of the beneficiary — assume ownership of results to
protect them, if the beneficiary intends — up to four years after the period set out in Article 3 — to
disseminate its results without protecting them, except in any of the following cases:

(a) the lack of protection is because protecting the results is not possible, reasonable or justified
(given the circumstances);

(b) the lack of protection is because there is a lack of potential for commercial or industrial
exploitation, or

(c) the beneficiary intends to transfer the results to a third party established in an EU Member State
or associated country®, which will protect them.

Before the results are disseminated and unless any of the cases above under Points (a), (b) or (c)
applies, the beneficiary must formally notify the Agency and at the same time inform it of any reasons
for refusing consent. The beneficiary may refuse consent only if it can show that its legitimate interests
would suffer significant harm.

If the Agency decides to assume ownership, it will formally notify the beneficiary within 45 days of
receiving notification.

No dissemination relating to these results may take place before the end of this period or, if the Agency
takes a positive decision, until it has taken the necessary steps to protect the results.

26.4.2 The Agency may — with the consent of the beneficiary — assume ownership of results to
protect them, if the beneficiary intends — up to four years after the period set out in Article 3 — to
stop protecting them or not to seek an extension of protection, except in any of the following cases:

(a) the protection is stopped because of a lack of potential for commercial or industrial exploitation;
(b) an extension would not be justified given the circumstances.

The beneficiary that intends to stop protecting results or not seek an extension must — unless any
of the cases above under Points (a) or (b) applies — formally notify the Agency at least 60 days
before the protection lapses or its extension is no longer possible and at the same time inform it of any
reasons for refusing consent. The beneficiary may refuse consent only if it can show that its legitimate
interests would suffer significant harm.

¢ For the definition, see 2.1(3) of Regulation (EU) No 1290/2013 of the European Parliament and of the Council of
11 December 2013 laying down the rules for participation and dissemination in “Horizon 2020 - the Framework
Programme for Research and Innovation (2014-2020)” (‘Rules for Participation Regulation No 1290/2013") (OJ L
347,20.12.2013 p.81): ‘associated country’ means a third country which is party to an international agreement with
the Union, as identified in Article 7 of the H2020 Framework Programme Regulation No 1291/2013. Article 7 sets out
the conditions for association of non-EU countries to Horizon 2020.
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If the Agency decides to assume ownership, it will formally notify the beneficiary within 45 days of
receiving notification.

26.5 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to the any of the other measures described in Chapter 6.

ARTICLE 27 — PROTECTION OF RESULTS — VISIBILITY OF EU FUNDING

27.1 Obligation to protect the results

The beneficiary must examine the possibility of protecting its results and must adequately protect
them — for an appropriate period and with appropriate territorial coverage — if:

(a) the results can reasonably be expected to be commercially or industrially exploited and
(b) protecting them is possible, reasonable and justified (given the circumstances).

When deciding on protection, the beneficiary must consider its own legitimate interests.

27.2 Agency ownership, to protect the results

If the beneficiary intends not to protect its results, to stop protecting them or not seek an extension
of protection, the Agency may — under certain conditions (see Article 26.4) — assume ownership
to ensure their (continued) protection.

27.3 Information on EU funding

Applications for protection of results (including patent applications) filed by or on behalf of the
beneficiary must — unless the Agency requests or agrees otherwise or unless it is impossible —
include the following:

“The project leading to this application has received funding from the European Union’s Horizon 2020
research and innovation programme under the Marie Sklodowska-Curie grant agreement No 753431”.

27.4 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such a breach may also lead to any of the other measures described in Chapter 6.
ARTICLE 28 — EXPLOITATION OF RESULTS

28.1 Obligation to exploit the results

The beneficiary must — up to four years after the period set out in Article 3 — take measures aiming
to ensure ‘exploitation’ of its results (either directly or indirectly, in particular through transfer or
licensing; see Article 30) by:
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(a) using them in further research activities (outside the action);
(b) developing, creating or marketing a product or process;

(c) creating and providing a service, or

(d) using them in standardisation activities.

This does not change the security obligations in Article 37, which still apply.

28.2 Results that could contribute to European or international standards — Information on
EU funding

If results are incorporated in a standard, the beneficiary must — unless the Agency requests or agrees
otherwise or unless it is impossible — ask the standardisation body to include the following statement
in (information related to) the standard:

“Results incorporated in this standard have received funding from the European Union’s Horizon 2020
research and innovation programme under the Marie Sklodowska-Curie grant agreement No 753431

28.3 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced in
accordance with Article 43.

Such a breach may also lead to any of the other measures described in Chapter 6.

ARTICLE 29 — DISSEMINATION OF RESULTS — OPEN ACCESS — VISIBILITY OF
EU FUNDING

29.1 Obligation to disseminate results

Unless it goes against its legitimate interests, the beneficiary must — as soon as possible —
‘disseminate’ its results by disclosing them to the public by appropriate means (other than those
resulting from protecting or exploiting the results), including in scientific publications (in any
medium).

This does not change the obligation to protect results in Article 27, the confidentiality obligations in
Article 36, the security obligations in Article 37 or the obligations to protect personal data in Article 39,
all of which still apply.

If the beneficiary intends not to protect its results, it may — under certain conditions (see
Article 26.4.1) — need to formally notify the Agency before dissemination takes place.

29.2 Open access to scientific publications

The beneficiary must ensure open access (free of charge online access for any user) to all peer-
reviewed scientific publications relating to its results. In particular, it must:

(a) as soon as possible and at the latest on publication, deposit a machine-readable electronic
copy of the published version or final peer-reviewed manuscript accepted for publication in a
repository for scientific publications.
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Moreover, the beneficiary must aim to deposit at the same time the research data needed to
validate the results presented in the deposited scientific publications;

(b) ensure open access to the deposited publication — via the repository — at the latest:
(1) on publication, if an electronic version is available for free via the publisher, or

(i) within six months of publication (twelve months for publications in the social sciences
and humanities) in any other case.

(c) ensure open access — via the repository — to the bibliographic metadata that identify the
deposited publication.

The bibliographic metadata must be in a standard format and must include all of the following:

the terms "Marie Skltodowska-Curie Action";

the project name, acronym and grant number;

the publication date and, if applicable, length of embargo period;

a persistent identifier.

29.3 Open access to research data

Not applicable

29.4 Information on EU funding — Obligation and right to use the EU emblem

Unless the Agency requests or agrees otherwise or unless it is impossible, any dissemination of results
(in any form, including electronic) must:

(a) display the EU emblem and

(b) include the following text:

“This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under the Marie Sklodowska-Curie grant agreement No 753431

When displayed together with another logo, the EU emblem must have appropriate prominence.

For the purposes of its obligations under this Article, the beneficiary may use the EU emblem without
first obtaining approval from the Agency.

This does not however give it the right to exclusive use.

Moreover, the beneficiary may not appropriate the EU emblem or any similar trademark or logo, either
by registration or by any other means.

29.5 Disclaimer excluding Agency responsibility

Any dissemination of results must indicate that it reflects only the author's view and that the Agency
is not responsible for any use that may be made of the information it contains.
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ARTICLE 30 — TRANSFER AND LICENSING OF RESULTS

30.1 Transfer of ownership
The beneficiary may transfer ownership of its results.

It must however ensure that its obligations under Articles 26.2, 26.4, 27, 28, 29, 30 and 31 also apply
to the new owner and that this owner has the obligation to pass them on in any subsequent transfer.

This does not change the security obligations in Article 37, which still apply.

30.2 Granting licenses

The beneficiary may grant licences to its results (or otherwise give the right to exploit them), if:
(a) this does not impede the rights under Article 31
(b) not applicable.

This does not change the dissemination obligations in Article 29 or security obligations in Article 37,
which still apply.

30.3 Agency right to object to transfers or licensing

The Agency may — up to four years after the period set out in Article 3 — object to a transfer of
ownership or the exclusive licensing of results, if:

(a) itis to a third party established in a non-EU country not associated with Horizon 2020 and

(b) the Agency considers that the transfer or licence is not in line with EU interests regarding
competitiveness or is inconsistent with ethical principles or security considerations.

The beneficiary that intends to transfer ownership or grant an exclusive licence must formally notify
the Agency before the intended transfer or licensing takes place and:

- identify the specific results concerned,

- describe in detail the new owner or licensee and the planned or potential exploitation of the
results, and

- include a reasoned assessment of the likely impact of the transfer or licence on EU
competitiveness and its consistency with ethical principles and security considerations.

The Agency may request additional information.

Ifthe Agency decides to object to a transfer or exclusive licence, it must formally notify the beneficiary
within 60 days of receiving notification (or any additional information it has requested).

No transfer or licensing may take place in the following cases:
- pending the Agency decision, within the period set out above;

- ifthe Agency objects;
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- until the conditions are complied with, if the Agency objection comes with conditions.

30.4 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such a breach may also lead to any of the other measures described in Chapter 6.

ARTICLE 31 — ACCESS RIGHTS TO RESULTS

31.1 Exercise of access rights — Waiving of access rights — No sub-licensing
The conditions set out in Article 25.1 apply.

The obligations set out in this Article do not change the security obligations in Article 37, which still
apply.

31.2 Access rights for other beneficiaries, for implementing their own tasks under the action

Not applicable

31.3 Access rights for other beneficiaries, for exploiting their own results

Not applicable

31.4 Access rights of affiliated entities

Not applicable

31.5 Access rights for the EU institutions, bodies, offices or agencies and EU Member States

The beneficiary must give access to its results — on a royalty-free basis — to EU institutions, bodies,
offices or agencies, for developing, implementing or monitoring EU policies or programmes.

Such access rights are limited to non-commercial and non-competitive use.

This does not change the right to use any material, document or information received from the
beneficiary for communication and publicising activities (see Article 38.2).

31.6 Access rights for the researcher

The beneficiary must — on a royalty-free basis — give, access to the recruited researcher to results
necessary for the research training activities under the action.

31.7 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.
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SECTION 4 OTHER RIGHTS AND OBLIGATIONS

ARTICLE 32 — RECRUITMENT AND WORKING CONDITIONS FOR THE

RECRUITED RESEARCHER

32.1 Obligations towards the recruited researcher

The beneficiary must respect the following recruitment and working conditions for the researcher
recruited under the action:

(a) take all measures to implement the principles set out in the Commission Recommendation

on the European Charter for Researchers and the Code of Conduct for the Recruitment of

Researchers’ and ensure that the researcher is aware of them;

(b) ensure that the researcher enjoys at the place of the implementation at least the same standards
and working conditions as those applicable to local researchers holding a similar position;

(c) ensure that the employment contract, other direct contract or fixed amount fellowship
agreement (see Article 6) specifies:

(1)
(1)
(iii)

(iv)

V)

(vi)

(vii)

(viii)

(ix)

the name of the supervisor for the research training activities as indicated in Annex 1;
the starting date and duration of the research training activities under the action;

the monthly support for the researcher under this Agreement (in euro and, if relevant, in
the currency in which the remuneration is paid);

the obligation of the researcher to work exclusively for the action;

the obligation of the researcher not to receive for activities carried out in the frame of
the action, other incomes than those received from the beneficiary (or any other entity
referred to in Annex 1);

the obligation of the researcher to inform the beneficiary as soon as possible of any events
or circumstances likely to affect the Agreement (see Article 17);

the arrangements related to the intellectual property rights between the beneficiary and
the researcher — during implementation of the action and afterwards;

the obligation of the researcher to maintain confidentiality (see Article 36);

the obligation of the researcher to ensure the visibility of EU funding in communications
or publications and in applications for the protection of results (see Articles 27, 28, 29
and 38);

(d) assist the researcher in the administrative procedures related to the recruitment;

(e) inform the researcher about:

7 Commission Recommendation 2005/251/EC of 11 March 2005 on the European Charter for Researchers and on a Code
of Conduct for the Recruitment of Researchers (OJ L 75, 22.3.2005, p. 67).
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- the description, conditions, location and the timetable for the implementation of the
research training activities under the action and the name of the supervisor;

- therights and obligations of the beneficiary toward the researcher under this Agreement;

- the obligation of the researcher to complete and submit — at the end of the research
training activities — the evaluation questionnaire and — two years later — follow-up
questionnaire provided by the Agency;

(f) ensure that the researcher does not receive, for activities carried out in the frame of the action,
other incomes than those received from the beneficiary (or any other entity referred to in
Annex 1);

(g) host the researcher at its premises (or at the premises of an entity with a capital or legal link);

(h) provide training and the necessary means for implementing the action (or ensure that such
training and means are provided by entities with a capital or legal link);

(1) ensure that the researcher is adequately supervised;

(j) ensure that — at the beginning of the research training activities — a career development plan
is established together with the supervisor;

(k) support the secondment of the researcher to a partner organisation in a Member State or
associated country as set out in Annex 1:

- for actions with a duration up to 18 months: for a maximum of three months or
- for actions with a duration of more than 18 months: for a maximum of six months;
32.2 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.
ARTICLE 33 — GENDER EQUALITY

33.1 Obligation to aim for gender equality

The beneficiary must take all measures to promote equal opportunities between men and women in
the implementation of the action. It must aim, to the extent possible, for a gender balance at all levels
of personnel assigned to the action, including at supervisory and managerial level.

33.2 Consequences of non-compliance

If the beneficiary breaches its obligations under this Article, the Agency may apply any of the measures
described in Chapter 6.

ARTICLE 34 — ETHICS AND RESEARCH INTEGRITY
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34.1 Obligation to comply with ethical and research integrity principles
The beneficiary must carry out the action in compliance with:

(a) ethical principles (including the highest standards of research)

and

(b) applicable international, EU and national law.

Funding will not be granted for activities carried out outside the EU if they are prohibited in all
Member States or for activities which destroy human embryos (for example, for obtaining stem cells).

The beneficiary must ensure that the activities under the action have an exclusive focus on civil
applications.

The beneficiary must ensure that the activities under the action do not:
(a) aim at human cloning for reproductive purposes;

(b) intend to modify the genetic heritage of human beings which could make such changes heritable
(with the exception of research relating to cancer treatment of the gonads, which may be
financed), or

(c) intend to create human embryos solely for the purpose of research or for the purpose of stem
cell procurement, including by means of somatic cell nuclear transfer.

The beneficiary must respect the highest standards of research integrity — as set out, for instance, in
the European Code of Conduct for Research Integrity®.

This implies notably compliance with the following essential principles:

honesty;

- reliability;

- objectivity;

- impartiality;

- open communication;
- duty of care;

- fairness and

responsibility for future science generations.
This means that the beneficiary must ensure that persons carrying out research tasks:

- present their research goals and intentions in an honest and transparent manner;

8 European Code of Conduct for Research Integrity of ALLEA (All European Academies) and ESF (European Science
Foundation) of March 2011.
http://ec.europa.eu/research/participants/data/ref/h2020/other/hi/h2020-ethics _code-of-conduct en.pdf.
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- design their research carefully and conduct it in a reliable fashion, taking its impact on society
into account;

- use techniques and methodologies (including for data collection and management) that are
appropriate for the field(s) concerned;

- exercise due care for the subjects of research — be they human beings, animals, the
environment or cultural objects;

- ensure objectivity, accuracy and impartiality when disseminating the results;

- allow — as much as possible and taking into account the legitimate interest of the beneficiary
— access to research data, in order to enable research to be reproduced;

- make the necessary references to their work and that of other researchers;
- refrain from practicing any form of plagiarism, data falsification or fabrication;

- avoid double funding, conflicts of interest and misrepresentation of credentials or other research
misconduct.

34.2 Activities raising ethical issues

Activities raising ethical issues must comply with the ‘ethics requirements’ set out as deliverables
in Annex 1.

Before the beginning of an activity raising an ethical issue, the beneficiary must have obtained:
(a) any ethics committee opinion required under national law and

(b) any notification or authorisation for activities raising ethical issues required under national
and/or European law

needed for implementing the action tasks in question.

The documents must be kept on file and be submitted upon request by the beneficiary to the Agency
(see Article 52). If they are not in English, they must be submitted together with an English summary,
which shows that the action tasks in question are covered and includes the conclusions of the
committee or authority concerned (if available).

34.3 Activities involving human embryos or human embryonic stem cells

Activities involving research on human embryos or human embryonic stem cells may be carried out
only if they comply with Article 34.1 and if:

- they are set out in Annex 1 or

- the beneficiary has obtained explicit approval (in writing) from the Agency (see Article 52).

34.4 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43) and the Agreement may be terminated (see Article 50).
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Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 35 — CONFLICT OF INTERESTS

35.1 Obligation to avoid a conflict of interests

The beneficiary must take all measures to prevent any situation where the impartial and objective
implementation of the action is compromised for reasons involving economic interest, political or
national affinity, family or emotional ties or any other shared interest (‘conflict of interests’).

It must formally notify to the Agency without delay any situation constituting or likely to lead to a
conflict of interests and immediately take all the necessary steps to rectify this situation.

The Agency may verify that the measures taken are appropriate and may require additional measures
to be taken by a specified deadline.

35.2 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43) and the Agreement may be terminated (see Article 50).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 36 — CONFIDENTIALITY

36.1 General obligation to maintain confidentiality

During implementation of the action and for four years after the period set out in Article 3, the
parties must keep confidential any data, documents or other material (in any form) that is identified
as confidential at the time it is disclosed (‘confidential information”).

If the beneficiary requests, the Agency may agree to keep such information confidential for an
additional period beyond the initial four years.

If information has been identified as confidential only orally, it will be considered to be confidential
only if this is confirmed in writing within 15 days of the oral disclosure.

Unless otherwise agreed between the parties, they may use confidential information only to implement
the Agreement.

The beneficiary may disclose confidential information to its personnel, third parties mentioned in
Annex 1 or a partner organisation only if they:

(a) need to know to implement the Agreement and
(b) are bound by an obligation of confidentiality.
This does not change the security obligations in Article 37, which still apply.

The Agency may disclose confidential information to its staff, other EU institutions and bodies. .It
may disclose confidential information to third parties, if:

(a) this is necessary to implement the Agreement or safeguard the EU’s financial interests and

39



Grant Agreement number: 753431 — MiLC — H2020-MSCA-IF-2016/H2020-MSCA-IF-2016
B Associated with document Ref. Ares(2017)1386050 - 16/03/2017

(b) the recipients of the information are bound by an obligation of confidentiality.

Under the conditions set out in Article 4 of the Rules for Participation Regulation No 1290/2013,
the Commission must moreover make available information on the results to other EU institutions,
bodies, offices or agencies as well as Member States or associated countries.

The confidentiality obligations no longer apply if:
(a) the disclosing party agrees to release the other party;

(b) the information was already known by the recipient or is given to him without obligation of
confidentiality by a third party that was not bound by any obligation of confidentiality;

(c) the recipient proves that the information was developed without the use of confidential
information;

(d) the information becomes generally and publicly available, without breaching any
confidentiality obligation, or

(e) the disclosure of the information is required by EU or national law.

36.2 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.
ARTICLE 37 — SECURITY-RELATED OBLIGATIONS

37.1 Results with a security recommendation

Not applicable

37.2 Classified information

Not applicable

37.3 Activities involving dual-use goods or dangerous materials and substances

Not applicable

37.4 Consequences of non-compliance

Not applicable

ARTICLE 38 — PROMOTING THE ACTION — VISIBILITY OF EU FUNDING

38.1 Communication activities by the beneficiary

? Regulation (EU) No 1290/2013 of the European Parliament and of the Council of 11 December 2013 laying down the
rules for the participation and dissemination in “Horizon 2020 — the Framework Programme for Research and Innovation
(2014-2020)” (OJ L 347,20.12.2013 p.81).
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38.1.1 Obligation to promote the action and its results

The beneficiary must promote the action and its results by providing targeted information to multiple
audiences (including the media and the public) in a strategic and effective manner.

This does not change the dissemination obligations in Article 29, the confidentiality obligations in
Article 36 or the security obligations in Article 37, all of which still apply.

Before engaging in a communication activity expected to have a mainstream media coverage the
beneficiary must inform the Agency (see Article 52).

38.1.2 Information on EU funding — Obligation and right to use the EU emblem

Unless the Agency requests or agrees otherwise or unless it is impossible, any communication activity
related to the action (including in electronic form, via social media, etc.) and any infrastructure,
equipment and major results funded by the grant must:

(a) display the European Union emblem and

(b) include the following statement:

For communication activities: “This project has received funding from the European Union’s Horizon 2020
research and innovation programme under the Marie Sktodowska-Curie grant agreement No 753431

For infrastructure, equipment and major results: “This [infrastructure] [equipment] [insert type of result] is
part of a project that has received funding from the European Union’s Horizon 2020 research and innovation
programme under the Marie Sktodowska-Curie grant agreement No 753431,

When displayed together with another logo, the EU emblem must have appropriate prominence.

For the purposes of its obligations under this Article, the beneficiary may use the EU emblem without
first obtaining approval from the Agency.

This does not, however, give it the right to exclusive use.

Moreover, it may not appropriate the EU emblem or any similar trademark or logo, either by
registration or by any other means.

38.1.3 Disclaimer excluding Agency and Commission responsibility

Any communication activity related to the action must indicate that it reflects only the author's view
and that the Agency and the Commission are not responsible for any use that may be made of the
information it contains.

38.2 Communication activities by the Agency and the Commission
38.2.1 Right to use the beneficiary’ materials, documents or information

The Agency and the Commission may use, for its communication and publicising activities,
information relating to the action, documents notably summaries for publication and public
deliverables as well as any other material, such as pictures or audio-visual material received from the
beneficiary (including in electronic form).

This does not change the confidentiality obligations in Article 36 and the security obligations in
Article 37, all of which still apply.
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If the Agency's or the Commission's use of these materials, documents or information would risk
compromising legitimate interests, the beneficiary may request the Agency or the Commission not
to use it (see Article 52).

The right to use the beneficiary’s materials, documents and information includes:

(a) use for its own purposes (in particular, making them available to persons working for the
Agency, the Commission or any other EU institution, body, office or agency or body or
institutions in EU Member States; and copying or reproducing them in whole or in part, in
unlimited numbers);

(b) distribution to the public (in particular, publication as hard copies and in electronic or digital
format, publication on the internet, as a downloadable or non-downloadable file, broadcasting
by any channel, public display or presentation, communicating through press information
services, or inclusion in widely accessible databases or indexes);

(c) editing or redrafting for communication and publicising activities (including shortening,
summarising, inserting other elements (such as meta-data, legends, other graphic, visual, audio
or text elements), extracting parts (e.g. audio or video files), dividing into parts, use in a
compilation);

(d) translation;

(e) giving access in response to individual requests under Regulation No 1049/2001'!, without
the right to reproduce or exploit;

(f) storage in paper, electronic or other form;
(g) archiving, in line with applicable document-management rules, and

(h) the right to authorise third parties to act on its behalf or sub-license the modes of use set out
in Points (b),(c),(d) and (f) to third parties if needed for the communication and publicising
activities of the Agency or the Commission.

If the right of use is subject to rights of a third party (including personnel of the beneficiary), the
beneficiary must ensure that it complies with its obligations under this Agreement (in particular, by
obtaining the necessary approval from the third parties concerned).

Where applicable (and if provided by the beneficiary), the Agency or the Commission will insert the
following information:

“© — [year] — [name of the copyright owner]. All rights reserved. Licensed to the Research Executive Agency
(REA) European Union (EU) under conditions.”

38.3 Consequences of non-compliance

If the beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

11 Regulation (EC) No 1049/2001 of the European Parliament and of the Council of 30 May 2001 regarding public access
to European Parliament, Council and Commission documents, OJ L 145, 31.5.2001, p. 43.
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ARTICLE 39 — PROCESSING OF PERSONAL DATA

39.1 Processing of personal data by the Agency and the Commission

Any personal data under the Agreement will be processed by the Agency or the Commission under

Regulation No 45/2001'? and according to the ‘notifications of the processing operations’ to the Data
Protection Officer (DPO) of the Agency or the Commission (publicly accessible in the DPO register).

Such data will be processed by the ‘data controller’ of the Agency or the Commission for the purposes
of implementing, managing and monitoring the Agreement or protecting the financial interests of the
EU or Euratom (including checks, reviews, audits and investigations; see Article 22).

The persons whose personal data are processed have the right to access and correct their own personal
data. For this purpose, they must send any queries about the processing of their personal data to the
data controller, via the contact point indicated in the privacy statement(s) that are published on the
Agency and Commission websites.

They also have the right to have recourse at any time to the European Data Protection Supervisor
(EDPS).

39.2 Processing of personal data by the beneficiary

The beneficiary must process personal data under the Agreement in compliance with applicable EU
and national law on data protection (including authorisations or notification requirements).

The beneficiary may grant its personnel access only to data that is strictly necessary for implementing,
managing and monitoring the Agreement.

The beneficiary must inform the personnel whose personal data are collected and processed by
the Agency or the Commission. For this purpose, it must provide them with the service privacy
statement(s) (see above), before transmitting their data to the Agency or the Commission.

39.3 Consequences of non-compliance

If the beneficiary breaches any of its obligations under Article 39.2, the Agency may apply any of
the measures described in Chapter 6.

ARTICLE 40 — ASSIGNMENTS OF CLAIMS FOR PAYMENT AGAINST THE AGENCY

The beneficiary may not assign any of its claims for payment against the Agency to any third party,
except if approved by the Agency on the basis of a reasoned, written request.

If the Agency has not accepted the assignment or the terms of it are not observed, the assignment
will have no effect on it.

In no circumstances will an assignment release the beneficiary from its obligations towards the
Agency.

12 Regulation (EC) No 45/2001 of the European Parliament and of the Council of 18 December 2000 on the protection
of individuals with regard to the processing of personal data by the Community institutions and bodies and on the free
movement of such data (OJ L 8, 12.01.2001, p. 1).
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CHAPTER S BENEFICIARY’S ROLES AND RESPONSIBILITIES — RELATIONSHIP
WITH COMPLEMENTARY BENEFICIARIES — RELATIONSHIP WITH
PARTNERS OF A JOINT ACTION

ARTICLE 41 — BENEFICIARY’S ROLES AND RESPONSIBILITIES — RELATIONSHIP
WITH COMPLEMENTARY BENEFICIARIES — RELATIONSHIP WITH
PARTNERS OF A JOINT ACTION

41.1 Roles and responsibility towards the Agency
The beneficiary has full responsibility for implementing the action and complying with the Agreement.
The beneficiary is itself responsible for:

(a) monitoring that the action is implemented properly (see Article 7);

(b) informing the Agency immediately of any events or circumstances likely to affect significantly
or delay the implementation of the action (see Article 17);

(c) submitting the deliverables and report(s) to the Agency (see Articles 19 and 20);
(d) submitting to the Agency in good time any documents or information required by it

and may not delegate or subcontract these tasks to any third party (including entities with a capital
or legal link and partner organisations).

41.2 Internal division of roles and responsibilities

Not applicable

41.3 Internal arrangements between beneficiaries — Consortium agreement

Not applicable

41.4 Relationship with complementary beneficiaries — Collaboration agreement
Not applicable

41.5 Relationship with partners of a joint action — Coordination agreement

Not applicable

CHAPTER 6 REJECTION OF COSTS — REDUCTION OF THE GRANT — RECOVERY
— SANCTIONS — DAMAGES — SUSPENSION — TERMINATION —
FORCE MAJEURE

SECTION 1 REJECTION OF COSTS — REDUCTION OF THE GRANT — RECOVERY
— SANCTIONS

ARTICLE 42 — REJECTION OF INELIGIBLE COSTS
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42.1 Conditions

The Agency will — at the payment of the balance or afterwards — reject any costs which
are ineligible (see Article 6), in particular following checks, reviews, audits or investigations (see
Article 22).

The rejection may also be based on the extension of findings from other grants to this grant (see
Article 22.5.2).

42.2 Ineligible costs to be rejected — Calculation — Procedure
Ineligible costs will be rejected in full.

If the rejection of costs does not lead to a recovery (see Article 44), the Agency will formally notify
the beneficiary of the rejection of costs, the amounts and the reasons why (if applicable, together with
the notification of amounts due; see Article 21.5). The beneficiary may — within 30 days of receiving
notification — formally notify the Agency of its disagreement and the reasons why.

If the rejection of costs leads to a recovery, the Agency will follow the contradictory procedure with
‘pre-information letter’ set out in Article 44.

42.3 Effects

If the Agency rejects costs at the payment of the balance, it will deduct them from the total eligible
costs declared, for the action, in the final summary financial statement (see Articles 20.3 and 20.4). It
will then calculate the payment of the balance as set out in Articles 21.3 or 21.4.

If the Agency rejects costs after the payment of the balance, it will deduct the amount rejected from
the total eligible costs declared, in the summary financial statement. It will then calculate the revised
final grant amount as set out in Article 5.4.

ARTICLE 43 — REDUCTION OF THE GRANT

43.1 Conditions

The Agency may — at the payment of the balance or afterwards — reduce the maximum grant
amount (see Article 5.1), if:

(a) the beneficiary (or a natural person who has the power to represent or take decisions on its
behalf) has committed:

(1) substantial errors, irregularities or fraud or

(i) serious breach of obligations under the Agreement or during the award procedure
(including improper implementation of the action, submission of false information,
failure to provide required information, breach of ethical principles) or

(b) the beneficiary (or a natural person who has the power to represent or take decision on its
behalf) has committed — in other EU or Euratom grants awarded to it under similar conditions
— systemic or recurrent errors, irregularities, fraud or serious breach of obligations that have
a material impact on this grant (extension of findings from other grants to this grant; see
Article 22.5.2).
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43.2 Amount to be reduced — Calculation — Procedure

The amount of the reduction will be proportionate to the seriousness of the errors, irregularities or
fraud or breach of obligations.

Before reduction of the grant, the Agency will formally notify a ‘pre-information letter’ to the
beneficiary:

- informing it of its intention to reduce the grant, the amount it intends to reduce and the reasons
why and

- inviting it to submit observations within 30 days of receiving notification

Ifthe Agency does not receive any observations or decides to pursue reduction despite the observations
it has received, it will formally notify confirmation of the reduction (if applicable, together with the
notification of amounts due; see Article 21).

43.3 Effects

If the Agency reduces the grant at the payment of the balance, it will calculate the reduced grant
amount for the action and then determine the amount due as payment of the balance (see Articles 5.3.4
and 21.4).

If the Agency reduces the grant after the payment of the balance, it will calculate the revised final
grant amount (see Article 5.4). If the revised final grant amount is lower than the final grant amount,
the Agency will recover the difference (see Article 44).

ARTICLE 44 — RECOVERY OF UNDUE AMOUNTS

44.1 Amount to be recovered — Calculation — Procedure

The Agency will — at the payment of the balance or afterwards — claim back amount that was
paid but is not due under the Agreement.

44.1.1 Recovery after termination of a beneficiary’s participation
Not applicable
44.1.2 Recovery at payment of the balance

If the payment of the balance takes the form of a recovery (see Article 21.4), the Agency will formally
notify a ‘pre-information letter’ to the beneficiary:

- informing it of its intention to recover, the amount due as the balance and the reasons why;

- specifying that it intends to deduct the amount to be recovered from the amount retained for
the Guarantee Fund; and

- inviting it to submit observations within 30 days of receiving notification.

If no observations are submitted or the Agency decides to pursue recovery despite the observations it
has received, it will confirm recovery (together with the notification of amounts due; see Article 21.5)
and:
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- pay the difference between the amount to be recovered and the amount retained for the
Guarantee Fund, if the difference is positive or

- formally notify to the beneficiary a debit note for the difference between the amount to be
recovered and the amount retained for the Guarantee Fund, if the difference is negative. This
note will also specify the terms and the date for payment.

If payment is not made by the date specified in the debit note, the Agency will recover the amount:

(a) by ‘offsetting’ it — without the beneficiary’s consent — against any amounts owed to the
beneficiary by the Agency, the Commission or another executive agency (from the EU or
Euratom budget).

In exceptional circumstances, to safeguard the EU’s financial interests, the Agency may offset
before the payment date specified in the debit note;

(b) by drawing on the Guarantee Fund. The Agency or the Commission will formally notify the
beneficiary the debit note on behalf of the Guarantee Fund and recover the amount:

(1) not applicable

(i1) by taking legal action (see Article 57) or by adopting an enforceable decision under
Article 299 of the Treaty on the Functioning of the EU (TFEU) and Article 79(2) of the
Financial Regulation No 966/2012.

If payment is not made by the date in the debit note, the amount to be recovered (see above) will be
increased by late-payment interest at the rate set out in Article 21.11, from the day following the
payment date in the debit note, up to and including the date the Agency or the Commission receives
full payment of the amount.

Partial payments will be first credited against expenses, charges and late-payment interest and then
against the principal.

Bank charges incurred in the recovery process will be borne by the beneficiary, unless Directive
2007/64/EC applies.

44.1.3 Recovery of amounts after payment of the balance

If, the revised final grant amount (see Article 5.4) is lower than the final grant amount, the beneficiary
must repay the difference to the Agency.

The Agency will formally notify a pre-information letter to the beneficiary:
- informing it of its intention to recover, the due amount and the reasons why and
- inviting it to submit observations within 30 days of receiving notification.

If no observations are submitted or the Agency decides to pursue recovery despite the observations
it has received, it will confirm the amount to be recovered and formally notify to the beneficiary a
debit note. This note will also specify the terms and the date for payment.

If payment is not made by the date specified in the debit note, the Agency will recover the amount:

(a) by ‘offsetting’ it — without the beneficiary’s consent — against any amounts owed to the
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beneficiary by the Agency, the Commission or another executive agency (from the EU or
Euratom budget).

In exceptional circumstances, to safeguard the EU’s financial interests, the Agency may offset
before the payment date specified in the debit note;

(b) by drawing on the Guarantee Fund. The Agency or the Commission will formally notify the
beneficiary the debit note on behalf of the Guarantee Fund and recover the amount:

(1) not applicable

(i1) by taking legal action (see Article 57) or by adopting an enforceable decision under
Article 299 of the Treaty on the Functioning of the EU (TFEU) and Article 79(2) of the
Financial Regulation No 966/2012.

If payment is not made by the date in the debit note, the amount to be recovered (see above) will be
increased by late-payment interest at the rate set out in Article 21.11, from the day following the date
for payment in the debit note, up to and including the date the Agency or the Commission receives
full payment of the amount.

Partial payments will be first credited against expenses, charges and late-payment interest and then
against the principal.

Bank charges incurred in the recovery process will be borne by the beneficiary, unless Directive
2007/64/EC applies.

ARTICLE 45 — ADMINISTRATIVE SANCTIONS

In addition to contractual measures, the Agency or the Commission may also adopt administrative
sanctions under Articles 106 and 131(4) of the Financial Regulation No 966/2012 (i.e. exclusion from
future procurement contracts, grants and expert contracts and/or financial penalties).

SECTION 2 LIABILITY FOR DAMAGES

ARTICLE 46 — LIABILITY FOR DAMAGES

46.1 Liability of the Agency

The Agency cannot be held liable for any damage caused to the beneficiary (or to third parties) as a
consequence of implementing the Agreement, including for gross negligence.

The Agency cannot be held liable for any damage caused by the beneficiary or third parties involved
in the action, as a consequence on implementing the Agreement.

46.2 Liability of the beneficiary

Except in case of force majeure (see Article 51), the beneficiary must compensate the Agency for
any damage it sustains as a result of the implementation of the action or because the action was not
implemented in full compliance with the Agreement.

SECTION 3 SUSPENSION AND TERMINATION
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ARTICLE 47 — SUSPENSION OF PAYMENT DEADLINE

47.1 Conditions

The Agency may — at any moment — suspend the payment deadline (see Article 21.2 to 21.4) if a
request for payment (see Article 20) cannot be approved because:

(a) it does not comply with the provisions of the Agreement (see Article 20);
(b) the report has not been submitted or is not complete or additional information is needed, or

(c) there is doubt about the eligibility of the costs declared in the financial statement and additional
checks, reviews, audits or investigations are necessary.

47.2 Procedure
The Agency will formally notify the beneficiary of the suspension and the reasons why.
The suspension will take effect the day notification is sent by the Agency (see Article 52).

If the conditions for suspending the payment deadline are no longer met, the suspension will be lifted
— and the remaining period will resume.

If the suspension exceeds two months, the beneficiary may request the Agency if the suspension will
continue.

If the payment deadline has been suspended due to the non-compliance of the report (see Article 20)
and the revised report or statement is not submitted or was submitted but is also rejected, the Agency
may also terminate the Agreement (see Article 50.3.1(1)).

ARTICLE 48 — SUSPENSION OF PAYMENTS

48.1 Conditions
The Agency may — at any moment — suspend payments, in whole or in part, if:

(a) the beneficiary (or a natural person who has the power to represent or take decisions on its
behalf) has committed or is suspected of having committed:

(i) substantial errors, irregularities or fraud or

(i) serious breach of obligations under the Agreement or during the award procedure
(including improper implementation of the action, submission of false information,
failure to provide required information, breach of ethical principles) or

(b) the beneficiary (or a natural person who has the power to represent or take decisions on its
behalf) has committed — in other EU or Euratom grants awarded to it under similar conditions
— systemic or recurrent errors, irregularities, fraud or serious breach of obligations that have
a material impact on this grant (extension of findings from other grants to this grant; see
Article 22.5.2).

If suspension concerns the payment of the balance, — once suspension is lifted — the payment or
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the recovery of the amount(s) concerned will be considered the payment of the balance that closes
the action.

48.2 Procedure

Before suspending payments, the Agency will formally notify the beneficiary:
- informing it of its intention to suspend payments and the reasons why and
- inviting it to submit observations within 30 days of receiving notification.

Ifthe Agency does not receive observations or decides to pursue the procedure despite the observations
it has received, it will formally notify confirmation of the suspension. Otherwise, it will formally
notify that the suspension procedure is not continued.

The suspension will take effect the day the confirmation notification is sent by the Agency.

If the conditions for resuming payments are met, the suspension will be lifted. The Agency will
formally notify the beneficiary.

The beneficiary may suspend implementation of the action (see Article 49.1) or terminate the
Agreement (see Article 50.1 and 50.2).

ARTICLE 49 — SUSPENSION OF THE ACTION IMPLEMENTATION

49.1 Suspension of the action implementation by the beneficiary
49.1.1 Conditions — Procedure

49.1.1.1 The beneficiary may suspend implementation of the action or any part of it, if exceptional
circumstances — in particular force majeure (see Article 51) — make implementation impossible or
excessively difficult.

In this case, the beneficiary must immediately formally notify suspension to the Agency (see
Article 52), stating:

(a) the reasons why and
(b) the expected date of resumption.
The suspension will take effect the day this notification is received by the Agency.

Once circumstances allow for implementation to resume, the beneficiary must immediately formally
notify the Agency and request an amendment of the Agreement to set the date on which the action will
be resumed, extend the duration of the action and make other changes necessary to adapt the action
to the new situation (see Article 55) — unless the Agreement or the participation of a beneficiary has
been terminated (see Articles 50).

The suspension will be lifted with effect from the resumption date set out in the amendment. This
date may be before the date on which the amendment enters into force.

Costs incurred during suspension of the action implementation are not eligible (see Article 6).

50



Grant Agreement number: 753431 — MiLC — H2020-MSCA-IF-2016/H2020-MSCA-IF-2016
B Associated with document Ref. Ares(2017)1386050 - 16/03/2017

49.1.1.2 The beneficiary may request suspension of the action implementation (or any part of it) for
professional, personal or family reasons (including parental leave).

For this purpose, the beneficiary must formally notify a request for amendment (to make the necessary
changes and to set the date of resumption) in accordance with Article 55.

The suspension will take effect on the date set out in the amendment.

Costs incurred during suspension of the action implementation are not eligible (see Article 6).
49.2 Suspension of the action implementation, by the Agency

49.2.1 Conditions
The Agency may suspend implementation of the action or any part of it, if:

(a) the beneficiary (or a natural person who has the power to represent or take decisions on its
behalf) has committed or is suspected of having committed:

(1) substantial errors, irregularities or fraud or

(i) serious breach of obligations under the Agreement or during the award procedure
(including improper implementation of the action, submission of false information,
failure to provide required information, breach of ethical principles);

(b) the beneficiary (or a natural person who has the power to represent or take decisions on its
behalf) has committed — in other EU or Euratom grants awarded to it under similar conditions
— systemic or recurrent errors, irregularities, fraud or serious breach of obligations that have
a material impact on this grant (extension of findings from other grants to this grant; see
Article 22.5.2), or

(c) the action is suspected of having lost its scientific or technological relevance.

49.2.2 Procedure

Before suspending implementation of the action, the Agency will formally notify the beneficiary:
- informing it of its intention to suspend the implementation and the reasons why and
- inviting it to submit observations within 30 days of receiving notification.

Ifthe Agency does not receive observations or decides to pursue the procedure despite the observations
it has received, it will formally notify confirmation of the suspension. Otherwise, it will formally
notify that the procedure is not continued.

The suspension will take effect five days after confirmation notification is received by the beneficiary
(or on a later date specified in the notification).

It will be lifted if the conditions for resuming implementation of the action are met.

The beneficiary will be formally notified of the lifting and the Agreement will be amended to set the
date on which the action will be resumed, extend the duration of the action and make other changes
necessary to adapt the action to the new situation (see Article 55) — unless the Agreement has already
been terminated (see Article 50).
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The suspension will be lifted with effect from the resumption date set out in the amendment. This date
may be before the date on which the amendment enters into force.

Costs incurred during suspension are not eligible (see Article 6).
The beneficiary may not claim damages due to suspension by the Agency (see Article 46).

Suspension of the action implementation does not affect the Agency's right to terminate the Agreement
(see Article 50), reduce the grant or recover amounts unduly paid (see Articles 43 and 44).

ARTICLE 50 — TERMINATION OF THE AGREEMENT
50.1 Termination of the Agreement by the beneficiary

50.1.1 Conditions and procedure

The beneficiary may terminate the Agreement.

The beneficiary must formally notify termination to the Agency (see Article 52), stating:
- the reasons why and
- the date the termination will take effect. This date must be after the notification.

Ifno reasons are given or if the Agency considers the reasons do not justify termination, the Agreement
will be considered to have been ‘terminated improperly’.

The termination will take effect on the day specified in the notification.

50.1.2 Effects

The beneficiary must — within 60 days from when termination takes effect — submit: the report
under Article 20.3 .

If the Agency does not receive the reports within the deadline (see above), only costs which are
included in the report will be taken into account.

The Agency will calculate the final grant amount (see Article 5.3) and the balance (see Article 21.4)
on the basis of the report(s) submitted. Only costs incurred until termination are eligible (see Article 6).
Costs relating to contracts due for execution only after termination are not eligible.

Improper termination may lead to a reduction of the grant (see Article 43).

After termination, the beneficiary’s obligations (in particular Articles 20, 22, 23, Section 3 of Chapter
4, 36, 37, 38, 40, 42, 43 and 44) continue to apply.

50.2 Termination of the participation of one or more beneficiaries, by the beneficiaries

Not applicable
50.3 Termination of the Agreement, by the Agency

50.3.1 Conditions
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The Agency may terminate the Agreement, if:
(a) not applicable;

(b) a change to the beneficiary's legal, financial, technical, organisational or ownership situation
or those of its third parties mentioned in Annex 1 is likely to substantially affect or delay the
implementation of the action or calls into question the decision to award the grant;

(c) not applicable;

(d) implementation of the action is prevented by force majeure (see Article 51) or suspended by
the beneficiary (see Article 49.1) and either:

(1) resumption is impossible, or

(i1) the necessary changes to the Agreement would call into question the decision awarding
the grant or breach the principle of equal treatment of applicants;

(e) the beneficiary is declared bankrupt, being wound up, having its affairs administered by the
courts, has entered into an arrangement with creditors, has suspended business activities, or is
subject to any other similar proceedings or procedures under national law;

(f) the beneficiary (or a natural person who has the power to represent or take decisions on its
behalf) has been found guilty of professional misconduct, proven by any means;

(g) the beneficiary does not comply with the applicable national law on taxes and social security;
(h) the action has lost scientific or technological relevance;

(1) not applicable;

(j) not applicable;

(k) the beneficiary (or a natural person who has the power to represent or take decisions on its
behalf) has committed fraud, corruption, or is involved in a criminal organisation, money
laundering or any other illegal activity;

(1) the beneficiary (or a natural person who has the power to represent or take decisions on its
behalf) has committed:

(1) substantial errors, irregularities, fraud or

(i) serious breach of obligations under the Agreement or during the award procedure
(including improper implementation of the action, submission of false information,
failure to provide required information, breach of ethical principles);

(m) the beneficiary (or the natural person who has the power to represent or take decisions on its
behalf) has committed — in other EU or Euratom grants awarded to it under similar conditions
— systemic or recurrent errors, irregularities, fraud or serious breach of obligations that have
a material impact on this grant (extension of findings from other grants to this grant; see
Article 22.5.2);

(n) despite a specific request by the Agency, the beneficiary does not request an amendment to the
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Agreement to end the participation of an entity with a capital or legal link that is in one of the
situations under points (e), (f), (g), (k), (1) or (m) and to reallocate its tasks;

(o) the beneficiary has not started the action or notified the effective starting date of the action
within the period indicated in the Article 3;

(p) the researcher cannot continue implementing the research training activities, or has committed
fraud, including submission of false information or failure to provide required information for
the purpose of the action.

50.3.2 Procedure
Before terminating the Agreement, the Agency will formally notify the beneficiary:
- informing it of its intention to terminate and the reasons why and

- inviting it, within 30 days of receiving notification, to submit observations and — in case of
Point (l.i1) above — to inform the Agency of the measures to ensure compliance with the
obligations under the Agreement.

Ifthe Agency does not receive observations or decides to pursue the procedure despite the observations
it has received, it will formally notify to the beneficiary confirmation of the termination and the date
it will take effect. Otherwise, it will formally notify that the procedure is not continued.

The termination will take effect:

- for terminations under Points (b), (e), (g), (h), (1.ii) and (0) above: on the day specified in the
notification of the confirmation (see above);

- for terminations under Points (d), (f), (k), (I.i), (m), and (p) above: on the day after the
notification of the confirmation is received by the beneficiary.

50.3.3 Effects

The beneficiary must — within 60 days from when termination takes effect — submit: the report
under Article 20.3 .

If the Agreement is terminated for breach of the obligation to submit report(s) (see Articles 20.8 and
50.3.1(1)), the beneficiary may not submit any report(s) after termination.

If the Agency does not receive the reports within the deadline (see above), only costs which are
included in the report will be taken into account.

The Agency will calculate the final grant amount (see Article 5.3) and the balance (see Article 21.4)
on the basis of the report(s) submitted. Only costs incurred until termination takes effect are eligible
(see Article 6). Costs relating to contracts due for execution only after termination are not eligible.

This does not affect the Agency’s right to reduce the grant (see Article 43) or to impose administrative
sanctions (Article 45).

The beneficiaries may not claim damages due to termination by the Agency (see Article 46).

After termination, the beneficiary’s obligations (in particular Articles 20, 22, 23, Section 3 of Chapter
4,36, 37, 38, 40, 42, 43 and 44) continue to apply.
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SECTION 4 FORCE MAJEURE

ARTICLE 51 — FORCE MAJEURE

‘Force majeure’ means any situation or event that:
- prevents either party from fulfilling their obligations under the Agreement,
- was unforeseeable, exceptional situation and beyond the parties’ control,

- was not due to error or negligence on their part (or on the part of third parties involved in the
action), and

- proves to be inevitable in spite of exercising all due diligence.
The following cannot be invoked as force majeure:

- any default of a service, defect in equipment or material or delays in making them available,
unless they stem directly from a relevant case of force majeure,

- labour disputes or strikes, or
- financial difficulties.

Any situation constituting force majeure must be formally notified to the other party without delay,
stating the nature, likely duration and foreseeable effects.

The parties must immediately take all the necessary steps to limit any damage due to force majeure
and do their best to resume implementation of the action as soon as possible.

The party prevented by force majeure from fulfilling its obligations under the Agreement cannot be
considered in breach of them.

CHAPTER 7 FINAL PROVISIONS

ARTICLE 52 — COMMUNICATION BETWEEN THE PARTIES

52.1 Form and means of communication

Communication under the Agreement (information, requests, submissions, ‘formal notifications’, etc.)
must:

- be made in writing and
- bear the number of the Agreement.

Until the payment of the balance: all communication must be made through the electronic exchange
system and using the forms and templates provided there.

After the payment of the balance: formal notifications must be made by registered post with proof
of delivery (‘formal notification on paper’).

Communications in the electronic exchange system must be made by persons authorised according to
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the Participant Portal Terms & Conditions. For naming the authorised persons, the beneficiary must
have designated — before the signature of this Agreement — a ‘legal entity appointed representative
(LEAR)’. The role and tasks of the LEAR are stipulated in his/her appointment letter (see Participant
Portal Terms & Conditions).

If the electronic exchange system is temporarily unavailable, instructions will be given on the Agency
and the Commission websites.

52.2 Date of communication

Communications are considered to have been made when they are sent by the sending party (i.e. on
the date and time they are sent through the electronic exchange system).

Formal notifications through the electronic exchange system are considered to have been made when
they are received by the receiving party (i.e. on the date and time of acceptance by the receiving party,
as indicated by the time stamp). A formal notification that has not been accepted within 10 days after
sending is considered to have been accepted.

Formal notifications on paper sent by registered post with proof of delivery (only after the payment
of the balance) are considered to have been made on either:

- the delivery date registered by the postal service or
- the deadline for collection at the post office.

If the electronic exchange system is temporarily unavailable, the sending party cannot be considered
in breach of its obligation to send a communication within a specified deadline.

52.3 Addresses for communication
The electronic exchange system must be accessed via the following URL:

https://ec.europa.eu/research/participants/portal/desktop/en/projects/

The Agency will formally notify the beneficiary in advance any changes to this URL.

Formal notifications on paper (only after the payment of the balance) addressed to the Agency must
be sent to the following address:

Research Executive Agency (REA)

Marie Sklodowska-Curie individual Fellowships European
COoVv2

B-1049 Brussels Belgium

Formal notifications on paper (only after the payment of the balance) addressed to the beneficiary
must be sent to its legal address as specified in the Particiapnt Portal Beneficiary Register.

ARTICLE 53 — INTERPRETATION OF THE AGREEMENT

53.1 Precedence of the Terms and Conditions over the Annexes

The provisions in the Terms and Conditions of the Agreement take precedence over its Annexes.
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Annex 2 takes precedence over Annex 1.

53.2 Privileges and immunities

Not applicable

ARTICLE 54 — CALCULATION OF PERIODS, DATES AND DEADLINES

In accordance with Regulation No 1182/71", periods expressed in days, months or years are calculated
from the moment the triggering event occurs.

The day during which that event occurs is not considered as falling within the period.

ARTICLE 55 — AMENDMENTS TO THE AGREEMENT

55.1 Conditions

The Agreement may be amended, unless the amendment entails changes to the Agreement which
would call into question the decision awarding the grant or breach the principle of equal treatment
of applicants.

Amendments may be requested by any of the parties.

The beneficiary may, in particular, request a change of the time spent on the action (part-time
employment) for personal or family reasons (including parental leave).

55.2 Procedure
The party requesting an amendment must formally notify a request to the other party (see Article 52).
The notification must include:
(a) the reasons why;
(b) the appropriate supporting documents.
The Agency may request additional information.

The party receiving the request must formally notify its agreement or disagreement, within 45 days of
receiving notification (or any additional information the Agency has requested). This deadline may
be extended, if necessary for the assessment of the request.

An amendment enters into force on the day of the signature by the Agency or the beneficiary,
depending on which is later.

An amendment takes effect on the date agreed by the parties or, in the absence of such an agreement,
on the date on which the amendment enters into force.

ARTICLE 56 — ACCESSION TO THE AGREEMENT

13 Regulation (EEC, Euratom) No 1182/71 of the Council of 3 June 1971 determining the rules applicable to periods,
dates and time-limits (OJ L 124, 8.6.1971, p. 1).

57



Grant Agreement number: 753431 — MiLC — H2020-MSCA-IF-2016/H2020-MSCA-IF-2016
B Associated with document Ref. Ares(2017)1386050 - 16/03/2017

Not applicable
ARTICLE 56a — TRANSFER OF THE AGREEMENT TO A NEW BENEFICIARY

56a.1 Conditions

The beneficiary may request that the research training activities are transferred to a new beneficiary,
if there are serious reasons affecting its capacity to implement the action (without being entitled to
any additional EU funding for doing so).

56a.2 Procedure
The beneficiary must formally notify a request for amendment to the Agency (see Article 55).

The request must include:

the reasons why;

the date the change takes effect;

the opinion of the researcher and its supervisor;

a proposal for the necessary changes, including — if necessary — the appointment of the new
supervisor and the Accession Form for the new beneficiary(see Annex 3).

The change will take effec on the day set out in the amendment.

56a.3 Effects

If the request for amendment is accepted by the Agency, the Agreement will be amended to introduce
the necessary changes in order to reallocate the tasks of the former beneficiary (see Article 55).

In this case, the former beneficiary must:
- transfer immediately the remaining contribution to the new beneficiary and

- submit — within 30 days from the change — a ‘transfer report’, containing an overview of
the progress of the work and the individual financial statement (see Article 20).

The maximum grant amount will be split between the former beneficiary and the new beneficiary, on
the basis of the number of actual units in line with Article 6.

The former and the new beneficiary must agree on arrangements concerning the management of
intellectual property rights and other issues under the Agreement.

If the Agency considers that the reasons provided do not justify the transfer, it will reject the request
specifying the grounds for the rejection.

ARTICLE 57 — APPLICABLE LAW AND SETTLEMENT OF DISPUTES

57.1 Applicable law
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The Agreement is governed by the applicable EU law, supplemented, if necessary by the law of
Belgium.

57.2 Dispute settlement

If a dispute concerning the interpretation, application or validity of the Agreement cannot be settled
amicably, the General Court — or, on appeal, the Court of Justice of the European Union — has sole
jurisdiction. Such actions must be brought under Article 272 of the Treaty on the Functioning of the
EU (TFEU).

If a dispute concerns administrative sanctions, offsetting or an enforceable decision under Article 299
TFEU (see Articles 44, 45 and 46), the beneficiary must bring action before the General Court — or,
on appeal, the Court of Justice of the European Union — under Article 263 TFEU. Actions against
enforceable decisions must be brought against the Commission (not against the Agency).

ARTICLE 58 — ENTRY INTO FORCE OF THE AGREEMENT

The Agreement will enter into force on the day of signature by the Agency or the beneficiary,
depending on which is later.

SIGNATURES

For the beneficiary For the Agency

Inge Sofie SARENSEN with ECAS id nsoinges signed in Signed by Jean-Bernard VEYRET with ECAS id veyreje
the Participant Portal on 16/03/2017 at 13:05:25 as an authorised representative on 17-03-2017 15:30:58
(transaction id Sigld-21784- (transaction id Sigld-8494-
k7xjP5NSKSH3CzukLqrWKZ8JFnKBLOXSjycOkHVkyonb P71TGgeFqOzR26fLpg2glU8TRrCbpAsyur5zHcatbuN7J
eQB5GnVbt8h1LzkteMrMvWGjaNzVy204X0laFn4ztWO- wOUoSGLbPPKPYuMYIlabV2fZjlgzQM0QzUysBc9FvMm-
PHsIUMVSXYCEvzL9gUEwWRg- PHsIUMVSXYCd2Hxfokt4Ny-
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1.1. The project summary

Project Number ' 753431 Project Acronym MiLC

One form per project
General information

Project title Monotonicity in Logic and Complexity

Starting date * Start date to be notified; must lie within 12 months of grant agreement signature
Duration in months 24

Call (part) identifier ® H2020-MSCA-IF-2016

MSCA-IF-2016

Topic Individual Fellowships

Mathematical aspects of computer science, Logic and foundations, Theoretical computer

Fixed EC Keywords science, formal methods, quantum computing, Algorithms and complexity

Monotonicity, Logic, Computational Complexity, Proof Theory, Implicit Complexity,
Free keywords Bounded Arithmetic, Witnessing, Realizability, Intuitionistic Logic, Linear Logic, Proof
Complexity, Recursion Theory.

Abstract ’

MiLC will develop logical characterisations of monotone complexity classes, yielding languages and systems which
are machine-independent and well suited for reasoning over such classes of functions. Monotone Boolean functions
abound in the theory of computation, e.g. in sorting algorithms and clique detection in graphs, and nonuniform classes
of monotone functions have been well studied in computational complexity under the lens of monotone circuits.

From the point of view of computation, monotone functions are computed by algorithms not using negation, and

this will lead to several recursion-theoretic characterisations of feasible classes such as monotone P, NCi, ACi

and the polynomial hierarchy. The main purpose of MiLC will be to capture these classes proof theoretically, by
calibrating each class with the formally representable functions of a certain theory. MiLC will work in the setting of
Bounded Arithmetic since its techniques are well suited to handling monotonicity, building on recently discovered
correspondences with monotone proof complexity. To this end two avenues for controlling monotonicity will be
investigated: (a) restricting negation in proofs, inducing monotone witnessing invariants, and (b) restricting structural
rules of the underlying logic to eliminate the nonmonotone cases of witness extraction. The aim is to arrive at modular
characterisations, where monotonicity of a represented class is switched on or off by the inclusion or exclusion,
respectively, of certain structural rules.

Finally MiLC will calibrate these theories with well studied systems in proof complexity, namely monotone,
intuitionistic and deep inference systems, under the usual correspondence between theories of Bounded Arithmetic
and systems of propositional logic. These tight correspondences ensure that the tools developed in MiLC may be
employed to attack certain open problems in the area, reformulating and improving existing bounds.
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1.2. List of Beneficiaries

Project Number ' 753431 Project Acronym MiLC
List of Beneficiaries
Project | Project
No |Name Short name Country entry exit
month® | month
1 |KOBENHAVNS UNIVERSITET UCPH Denmark 1 24
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1.3. Workplan Tables - Detailed implementation

1.3.1. WT1 List of work packages

No work packages indicated
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1.3.2. WT2 list of deliverables

No deliverables indicated
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1. Project number

The project number has been assigned by the Commission as the unique identifier for your project. It cannot be
changed. The project number should appear on each page of the grant agreement preparation documents (part A
and part B) to prevent errors during its handling.

2. Project acronym

Use the project acronym as given in the submitted proposal. It can generally not be changed. The same acronym should
appear on each page of the grant agreement preparation documents (part A and part B) to prevent errors during its
handling.

3. Project title

Use the title (preferably no longer than 200 characters) as indicated in the submitted proposal. Minor corrections are
possible if agreed during the preparation of the grant agreement.

4. Starting date

Unless a specific (fixed) starting date is duly justified and agreed upon during the preparation of the Grant Agreement,
the project will start on the first day of the month following the entry into force of the Grant Agreement (NB : entry into
force = signature by the Commission). Please note that if a fixed starting date is used, you will be required to provide a
written justification.

5. Duration
Insert the duration of the project in full months.
6. Call (part) identifier

The Call (part) identifier is the reference number given in the call or part of the call you were addressing, as indicated
in the publication of the call in the Official Journal of the European Union. You have to use the identifier given by the
Commission in the letter inviting to prepare the grant agreement.

7. Abstract
8. Project Entry Month

The month at which the participant joined the consortium, month 1 marking the start date of the project, and all other start
dates being relative to this start date.

9. Work Package number
Work package number: WP1, WP2, WP3, ..., WPn
10. Lead beneficiary

This must be one of the beneficiaries in the grant (not a third party) - Number of the beneficiary leading the work in this
work package

11. Person-months per work package
The total number of person-months allocated to each work package.
12. Start month

Relative start date for the work in the specific work packages, month 1 marking the start date of the project, and all other
start dates being relative to this start date.

13. End month
Relative end date, month 1 marking the start date of the project, and all end dates being relative to this start date.
14. Deliverable number

Deliverable numbers: D1 - Dn

15. Type
Please indicate the type of the deliverable using one of the following codes:
R Document, report

DEM Demonstrator, pilot, prototype

DEC Websites, patent fillings, videos, etc.
OTHER

ETHICS Ethics requirement

16. Dissemination level

Please indicate the dissemination level using one of the following codes:
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PU Public

CcoO Confidential, only for members of the consortium (including the Commission Services)
EU-RES Classified Information: RESTREINT UE (Commission Decision 2005/444/EC)
EU-CON Classified Information: CONFIDENTIEL UE (Commission Decision 2005/444/EC)
EU-SEC Classified Information: SECRET UE (Commission Decision 2005/444/EC)

17. Delivery date for Deliverable

Month in which the deliverables will be available, month 1 marking the start date of the project, and all delivery dates
being relative to this start date.

18. Milestone number

Milestone number:MS1, MS2, ..., MSn
19. Review number

Review number: RV1, RV2, ..., RVn
20. Installation Number

Number progressively the installations of a same infrastructure. An installation is a part of an infrastructure that could be
used independently from the rest.

21. Installation country

Code of the country where the installation is located or 10 if the access provider (the beneficiary or linked third party) is
an international organization, an ERIC or a similar legal entity.

22. Type of access

VA if virtual access,

TA-uc if trans-national access with access costs declared on the basis of unit cost,

TA-ac if trans-national access with access costs declared as actual costs, and

TA-cb if trans-national access with access costs declared as a combination of actual costs and costs on the basis of
unit cost.

23. Access costs

Cost of the access provided under the project. For virtual access fill only the second column. For trans-national access
fill one of the two columns or both according to the way access costs are declared. Trans-national access costs on the
basis of unit cost will result from the unit cost by the quantity of access to be provided.
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START PAGE COUNT

1 Excellence

1.1 Quality and credibility of the research/innovation action (level of novelty, appropri-
ate consideration of inter/multidisciplinary and gender aspects)

Monotonicity is a fundamental notion in mathematics and computation. For usual real-valued functions
R — R this simply corresponds to the notion that a function is increasing (or decreasing) in its argu-
ment, however this can be parametrised by any partially ordered domain and codomain we wish, e.g. for
functions R™ — R” by taking the product order on R?. In computation we deal with binary strings,
i.e. finite sequences over B = {0, 1}, and a program typically computes Boolean functions B* — B*.'
Restricting to increasing functions over this structure can be seen as prohibiting the use of negation in a
program;” for instance monotone Boolean functions are computed by Boolean circuits without NOT gates.
The idea of restricting negation scales to other models of computation, and for some important classes of
functions the formulation is naturally robust, not depending on the particular model at hand, e.g. for the
polynomial-time functions.” Monotone computational problems abound in practice, e.g. sorting a string”
and detecting cliques in graphs,”’ and ‘nonuniform’ monotone models of computation, such as monotone
circuits, have been fundamental objects of study in computational complexity for decades.”

MiILC aims to develop logical characterisations of monotone complexity classes, via a proof theoretic
approach. Namely, the project will identify theories of arithmetic whose formally representable functions
coincide with certain monotone classes, and also develop fundamental recursion-theoretic programming
languages in which to extract the monotone functions themselves. In particular the project focusses on the
role of structural proof theory, i.e. the duplication and erasure of formulae, in controlling monotonicity.

Logic and complexity MiLC fits into the wider area of Implicit Computational Complexity (1CC),
which characterises complexity classes in a way independent of any particular model of computation. A
principal motivation is to have access to programming languages and models of reasoning that certify
the efficiency of representable algorithms. Approaches in ICC typically restrict ‘structural’ or ‘logical’
features of basic mathematical objects, such as languages and proof systems. For example, a celebrated
result is Fagin’s theorem: existential second-order logic can express precisely the properties that are in
NP.’ Some of the most important approaches in ICC today proceed via proof theory, the subfield of
mathematical logic that studies formal proofs and modes of reasoning. The principal idea is to calibrate
principles of reasoning with complexity-theoretic features. This has led to many successful lines of work,
employing a variety of complementary methods. Some seminal characterisations include:

e Exponential-time hierarchy via formula rank.®

e Polynomial and NC*-AC" hierarchies via bounded arithmetic.” '

'The order on B* = U;’io B is typically the union of the product orders.

M. Grigni, M. Sipser. “Monotone Complexity”. London Mathematical Society Symposium on Boolean Function Complex-
ity. New York, NY, USA: Cambridge University Press, 1992.

3C. Lautemann, T. Schwentick,, I. A. Stewart. “On Positive P”. IEEE Conference on Computational Complexity °96. 1996.

“K. E. Batcher. “Sorting networks and their applications”. ACM Spring Joint Computer Conference. 1968.

3C. H. Papadimitriou. Computational complexity. John Wiley and Sons Ltd., 2003.

®A. D. Korshunov. “Monotone Boolean functions”. Russian Mathematical Surveys 58.5 (2003).

"R. Fagin. “Generalized first-order spectra, and polynomial. time recognizable sets”. SIAM-AMS Proceedings 7 (1974).

8D. Leivant. “Calibrating Computational Feasibility by Abstraction Rank”. IEEE Symposium on Logic in Computer Science
’02. 2002.

°S. R. Buss. Bounded arithmetic. Vol. 1. Studies in Proof Theory. Naples: Bibliopolis, 1986.

9P, Clote, G. Takeuti. “First order bounded arithmetic and small boolean circuit complexity classes”. Feasible Mathematics
1I. Springer, 1995.
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e Polynomial and elementary time via variants of linear logic.'' '

e Polynomial hierarchy via applicative theories.'”

However, until now, the tools available in ICC have not been adequate to capture monotone classes
since their intermediate steps do not typically preserve local monotonicity constraints, as we discuss later.
On the other hand, very recent work'* by the experienced researcher has given proof-of-concept for such
an approach by combining features of existing interpretations in the setting of proof complexity. The
purpose of MILC is to develop these ideas into an ambitious and overarching ICC approach to monotone
complexity, calibrating them with established methods and new extraction techniques. In this way, MiLC
will provide novel tools for ICC at large and extend its scope to monotone complexity classes.

Monotone classes and their characterisations An important issue when dealing with monotone classes
is that the monotone version of a class, say the polynomial-time predicates, P, is not simply the mono-
tone members of P. In fact, due to a celebrated result of Razborov'® and subsequent improvements and
generalisations due to Alon & Boppana'® and Tardos'’, we know that there are polynomial-time mono-
tone predicates (and hence polynomial-size nonmonotone circuits) for which the only monotone circuits
are exponential in size. Hence any meaningful version of monotone P, i.e. one where we can efficiently
compile to monotone circuits, is separated from P N {monotone predicates}.

Nonetheless, several definitions of monotone P can be formulated by essentially prohibiting the use
of negation in known characterisations of P and, reassuringly, the notion is rather robust: all known
definitions coincide'® and yield polynomial-size monotone circuits, as expected.

MiLC will extend such formulations to other ‘feasible’ complexity classes and their relatives, due to
their importance in circuit complexity and relationships to proof complexity.'” Specifically we consider
the weaker classes NC? and AC? and also the stronger classes forming the polynomial hierarchy, PH.”
The nonuniform versions of NC?, AC* and P are well understood in the monotone setting, via negation-
free circuits. MiLC will establish robust recursion-theoretic formulations of the uniform versions of these
monotone classes, as well as a monotone version of PH and its levels.

Witness extraction Given a proof in an appropriate formal theory, there are many ways of extracting
programs from it. Perhaps the most popular of these are realisability’' and Dialectica’ interpretations,
however both of these first require a ‘double negation’ translation, or a change of logical basis to the
negative fragment { L, A\, =, V}. This destroys local monotonicity in a proof at the level of formulae
occurring, and so crucial invariants are not able to control monotonicity of extracted functions.

However a lesser known approach, the Witness Function Method (WFM), turns out to be ideal for
controlling monotonicity. It was discovered by Buss who used it principally to prove results on the repre-
sentable functions of bounded arithmetic.”’ It has been particularly successful at delineating hierarchies
of feasible complexity classes (e.g. NCi, ACH P, PH), and remains the foremost method of conducting
witness extraction directly from classical theories. The WFM proceeds as follows:

1y -Y. Girard. “Light linear logic”. Logic and computational complexity. Springer. 1995.

12p, Baillot. “On the expressivity of elementary linear logic: Characterizing Ptime and an exponential time hierarchy”.
Information and Computation 241 (2015).

BR. Kahle, 1. Oitavem. “Applicative theories for the polynomial hierarchy of time and its levels”. Annals of Pure and
Applied Logic 164.6 (2013).

“A. Das. “From Positive and Intuitionistic Bounded Arithmetic to Monotone Proof Complexity”. IEEE Symposium on
Logic in Computer Science ’16. Ed. by N. Shankar. In press. IEEE.

SA. A. Razborov. “Lower bounds on the monotone complexity of some Boolean functions”. Doklady Akademii Nauk SSSR
285 (1985).

I5N. Alon, R. B. Boppana. “The monotone circuit complexity of Boolean functions”. Combinatorica 7.1 (1987).

17E. Tardos. “The gap between monotone and non-monotone circuit complexity is exponential”. Combinatorica 8.1 (1988).

8L autemann, Schwentick,, Stewart, “On Positive P”.

YBuss, Bounded arithmetic.

Here ‘weaker’ and ‘stronger’ refer to the inclusion of classes.

2 A, S. Troelstra. “Realizability”. Handbook of Proof Theory (1998).

22]. Avigad. “Godel’s functional (“Dialectica”) interpretation”. Handbook of Proof Theory 137 (1998).

2 Buss, Bounded arithmetic.
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1. Reduce a proof to De Morgan normal form, with formulae written over the basis { L, T,V, A, 3,V}
and negation restricted to atoms.

2. Conduct a free-cut elimination on the proof, resulting in a proof whose formulae are restricted to
essentially just subformulae of the conclusion, axioms and nonlogical steps.

3. Extract witnesses by an inductive interpretation of the proof. This relies on witnessing invariants
with appropriate logical properties induced by those of formulae occurring in a free-cut free proof.

This final point is important: the role of 2 is to ensure that we have access to appropriate witnessing
invariants. In particular the logical complexity of witnessing invariants is correlated with that of formu-
lae occurring in a proof, which in turn affects the complexity of extracted functions. The experienced
researcher has recently observed that this scales also to the notion of monotonicity:”* if axioms and non-
logical steps are monotone then 2 yields monotone proofs and so also monotone witnessing invariants.

MiLC will fundamentally rely on 2 to generate monotone invariants of theories. The WEM will be
employed as the main method of witness extraction, but will also be calibrated with forms of realisability
to admit monotone interpretations of stronger theories with certain structural restrictions.

Sources of nonmonotonicity Nonmonotonicity is essentially induced by structural rules of the under-
lying logic. In particular, consider the case of right-contraction, or idempotency of disjunction:”’

AVA= A ey

A witness of this axiom should be a map from a witness of A V A to a witness of A. The former should
be a pair (o, 7) such that either o or 7 witnesses A, depending on the assignment to free variables, say a.
Assuming decidability of the witness predicate, one can proceed by defining a conditional function f:

. o if o witnesses A(Q)
flo,7,d@) = .
T otherwise
However f is not necessarily monotone in @; in fact the use of conditionals is precisely where nonmono-
tonicity occurs in recursion-theoretic schemes. MiLC will investigate two solutions to this problem:

(a) Control negation to construct theories for which the witness predicate is monotone. Now (1) can be
witnessed by mapping ¢ and 7 to their least upper bound o V 7 in the Boolean lattice.

(b) Control problematic uses of contraction via substructural restrictions to the underlying logic.

(a) is inspired by recent work of the experienced researcher on monotone proof complexity, resulting in
‘positive’ and ‘intuitionistic’ formulations of bounded arithmetic.”® MiLC will use these formulations as
starting points, but will take on the more ambitious task of relating them to monotone complexity classes
for which less is known, due to the lack of robust recursion-theoretic formulations.

For (b) MiLC will develop theories of bounded arithmetic in linear logic, to control the presence of
contraction, cf. (1). Again, recent work by the experienced researcher on free-cut elimination for linear
logic”’ provides proof-of-concept that such an approach admits the appropriate witnessing methods.

Objectives and overview of the action The goal of MiLC is to establish fundamental logical tools to
reason about monotone complexity, a thus far unaddressed issue in ICC. This will extend the scope of
ICC to new settings, as well as providing it with new tools to attack old problems.

I will exploit the established techniques of bounded arithmetic and realisability to construct theories
with adequate control over monotonicity, building upon ideas from my own recent work on positive,
intuitionistic and linear theories. MiLC will produce robust recursion-theoretic formulations of monotone
complexity classes and tight correspondences with these theories via novel methods of extraction.

**Das, “From Positive and Intuitionistic Bounded Arithmetic to Monotone Proof Complexity”.

2The same problem presents in intuitionistic logic in the form of the left-disjunction rule.

*Das, “From Positive and Intuitionistic Bounded Arithmetic to Monotone Proof Complexity”.

7P, Baillot, A. Das. “Free-cut elimination in linear logic and an application to a feasible arithmetic ”. CSL *16.
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Finally, by way of application, I will frame these results in the setting of proof complexity, an area on
which I have considerable expertise, and use them to reformulate and improve known bounds. Through-
out the action I will be immersed in an environment of excellence in ICC at DIKU, bringing additional
expertise and experience to various aspects of the work plan, as I discuss in the sequel.

Research methodology and approach I will develop the aforementioned ideas regarding witness ex-
traction and monotonicity control to achieve a comprehensive ICC approach to monotone complexity.
This will be implemented in the framework of bounded arithmetic, where the WFM has had much success
and where recent advances suggest an adequate capacity for controlling monotonicity. The investigations
induced by (a) and (b) above will translate to individual work packages, WP2 and WP3 respectively. In
parallel I will construct recursion-theoretic characterisations of monotone classes in which to extract
witnesses, forming WP1. While this will be a dependency for WP2 and WP3, there will be a natural
interplay with these two packages to drive the appropriate characterisations. WP3 will also somewhat
depend on WP2, using its proof theoretic constructions as tools for witness extraction. At the conclusion
of WP1,WP2 and WP3 I will turn to applications of this work to proof complexity, forming WP4.

This work plan will benefit from considerable local and surrounding expertise including recursion
theory (WP1; Jakob Simonsen, Jean-Yves Moyen, DIKU), bounded arithmetic and the WFM (WP2,
WP3; Samuel Buss, UCSD), and linear logic and realisability (WP2, WP3; Thomas Seiller, DIKU).

WP1: Recursion-theoretic characterisations of monotone classes ( ). I will adapt known char-
acterisations of NC?, AC?, P and PH to the monotone setting. Specifically, I will consider Cobham
style’® and Bellantoni-Cook style”’ recursion-theoretic characterisations, replacing conditionals with
monotone operations, cf. (a). Monotone P will be a natural starting point, being the most well estab-
lished,”" after which characterisations of other classes will be guided by parallel work in WP2 and WP3.

WP2: Representable functions of positive and intuitionistic bounded arithmetic ( ).

I will formulate versions of positive and intuitionistic bounded arthmetic, building on recent work,’' and
develop witnessing methods to extract monotone programs in the setting of WP1. In the positive setting
I will implement the idea of ‘joins’ witnessing contractions, cf. (a). For the intuitionistic setting, I will
calibrate the WFM with a form of realisability, extracting to higher-order monotone programs. In both
settings I will be sensitive to delineating levels of respective hierarchies, e.g. NC, AC, PH.

WP3: Bounded arithmetic in linear logic ( ). I will develop a bona fide version of bounded
arithmetic in linear logic, identifying complexity classes with restrictions on connectives, in the spirit of
the linear logic approach to ICC. Restrictions to contractive behaviour will be used to control monotonic-
ity, cf. (b), leading to modular characterisations of monotone classes, where nonmonotone versions may
be recovered by inclusion of appropriate structural rules. I will adapt techniques generalising those of
WP2, exploiting recent work that serves as proof-of-concept of the WFM methodology in linear logic.*”

WP4: Perspectives on proof complexity ( ). I will prove correspondences between
the theories developed in WP2 and WP3 and intuitionistic, monotone and deep inference proof sys-
tems,”” in the spirit of bounded arithmetic.”* Finally, I will aim to use the setting of arithmetic and the
various witnessing techniques to reformulate and improve existing complexity bounds on these systems.

Originality and innovative aspects of the programme An ICC approach to monotone complexity
represents an original contribution to the area. Some of the directions proposed in MiLC, such as bounded
arithmetic in linear logic and calibrating the WFM with realisability, are new ideas that bring together

A, Cobham. “The Intrinsic Computational Difficulty of Functions”. Logic, Methodology and Philosophy of Science:
Proceedings of the 1964 International Congress. North-Holland Publishing, 1965.

8. Bellantoni, S. Cook. “A new recursion-theoretic characterization of the polytime functions”. Computational complexity
2.2 (1992).

3L autemann, Schwentick,, Stewart, “On Positive P”.

3'Das, “From Positive and Intuitionistic Bounded Arithmetic to Monotone Proof Complexity”.

32Baillot, Das, “Free-cut elimination in linear logic and an application to a feasible arithmetic ”.

33P. Bruscoli, A. Guglielmi. “On the proof complexity of deep inference”. Transactions on Computational Logic 10.2 (2009).

34]. Krajicek. Bounded arithmetic, propositional logic and complexity theory. Cambridge University Press, 1995.
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different strands of the logic and complexity community. At the same time I have already shown proof-
of-concept of some of these ideas in recent work,”*° so it is a good time to develop these techniques
further in an ambitious project such as this. The observations linking structural rules to monotonicity
have not, as far as I know, appeared before in the literature, so MiLC will develop a novel approach from
the ground up. It is my hope that the tools developed will also inspire renewed attacks on old problems
in ICC, in particular the delineation of elusive hierarchies in the linear logic approach, such as PH.

1.2 Quality and appropriateness of the training and of the two way transfer of knowledge
between the researcher and the host

Training programme for the fellow I have 3 years of postdoctoral experience and a strong record of
high quality publication at leading venues. The overriding training objective is to give me the opportunity
to devote 2 years to a novel and ambitious research programme that will increase my standing and
influence in the community. This will significantly enhance my prospects of gaining a tenured position
at a leading European institution.

The training programme will develop both scientific and transferable professional skills to strengthen
my CV overall. Scientifically, I will learn about various angles of ICC by interacting with researchers
at DIKU, via weekly group meetings and one-to-one sessions with Professor Simonsen. An expert in
constructive mathematics and ICC, Professor Simonsen has pioneered several distinct approaches, for
instance via dynamical systems’’, term rewriting’®*” and topos theory’’. He thus has experience of
building up novel research in the area and will act as a resourceful mentor and collaborator.

About 6 months into the fellowship I will undertake a short stay at the University of California San
Diego (UcsD), where I will collaborate with Professor Samuel Buss, a pioneer of bounded arithmetic
and one of the foremost proof theorists in the world. I will take this opportunity to deepen my knowledge
on bounded arithmetic and study previous work by Professor Buss on its intuitionistic versions.*'

I will learn from Professor Simonsen valuable management and supervision skills, which he has
demonstrated with aplomb, having supervised 6 PhDs and 7 postdocs. While at UCPH I will take a
course in project management and teaching,”” and I will also supervise a Master’s or PhD student during
the fellowship. Improving my project management skills will prepare me to lead larger scale projects in
the future as I progress to a more senior position, while enhanced teaching and supervision skills will
strengthen my CV with crucial experience for a tenured position in academia.

Transfer of knowledge to the host 1 will bring to DIKU expertise in structural proof theory, select
aspects of which are already widely employed in ICC and DIKU, e.g. realisability and Curry-Howard
interpretations of proofs. In particular I will bring expertise of proof complexity and deep inference,
providing fresh perspectives on established dogma in computational interpretations and enlightening the
general scientific discussion. I will also bring expertise in bounded arithmetic gained during my short
stay at UCSD back to DIKU and the European community at large. I will give guest lectures on these
topics, and I will also transfer knowledge to DIKU by supervising a Master’s or PhD student there.

3Das, “From Positive and Intuitionistic Bounded Arithmetic to Monotone Proof Complexity”.

36Baillot, Das, “Free-cut elimination in linear logic and an application to a feasible arithmetic ”.

37J. G. Simonsen. “On the computational complexity of the languages of general symbolic dynamical systems and beta-
shifts”. Theoretical Computer Science 410.47 (2009).

3D. de Carvalho, J. G. Simonsen. “An implicit characterization of the polynomial-time decidable sets by cons-free rewrit-
ing”. Proceedings of RTA '14. Springer. 2014.

¥C. Kop, J. G. Simonsen. “Complexity Hierarchies and Higher-Order Cons-Free Rewriting”. Leibniz International Pro-
ceedings in Informatics (LIPIcs) 52 (2016). Ed. by D. Kesner, B. Pientka.

4], Frey, J. G. Simonsen. “Toposes for Time Complexity Classes”. Developments in Implicit Computational Complexity
'16.

#1S. R. Buss. “The polynomial hierarchy and intuitionistic bounded arithmetic”. Structure in Complexity Theory. 1986.

2 Introduction to University Pedagogy. http: //www.ind.ku.dk/english/course_overview/iup/
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1.3 Quality of the supervision and of the integration in the team/institution

Qualifications and experience of the supervisors Professor Simonsen is a world expert in ICC, and
the theory of computation as a whole, witnessed by his numerous publications on these topics at leading
venues, e.g. the A-ranked journals Transactions on Computational Logic and Theoretical Computer Sci-
ence, as well as 8 papers at the A-ranked RTA conference series, including the Best Paper award in *04.*
He was the recipient of the Danish government’s Sapere Aude Elite Research Leader grant, whence he
was principal investigator of the 800,000 € project Complexity via Logic and Algebra, 2011-16. He is
one of only four members of DIKU with a Habilitation degree, and was recently promoted to a full profes-
sor at UCPH. He has supervised 6 PhD students and 7 postdocs, and has been the scientist-in-charge of 5
Marie Sktodowska-Curie Action (MSCA) individual fellowships in recent years,** all in topics related to
logic and complexity. He thus has an excellent track record in guiding and mentoring young researchers.

Hosting arrangements DIKU was founded in 1970 by the Turing Award winner Peter Naur. It is one of
the foremost international centres of ICC research, currently hosting 3 professors, 5 postdocs and 4 PhD
students on this and related topics. There are regular seminars and working groups where knowledge can
be shared and collaborations formed. During the fellowship I will have weekly meetings with Professor
Simonsen to assess scientific progress and address practical matters. This will continue during my short
stay at UCSD via video call. We will also be able to discuss informally at any time, being in the same
laboratory, and I will collaborate directly with him on certain aspects of this project. I will complete
a Career Development Plan with Professor Simonsen early in the fellowship and we will revisit this
biannually. The mentoring process will be supported by UCPH’s Performance and Development Review
policy and we will specify in advance the goal of securing a tenured position once the fellowship is over.

1.4 Capacity of the researcher to reach and re-enforce a position of professional maturity
in research

I am one of the leading young researchers at the interface between logic and complexity, and am recog-
nised as such in the community. For instance I was an invited speaker at Logic and Computational
Complexity this year, the foremost outlet for such research, and I served on the program committee of
Developments in Implicit Computational Complexity in 2015. I received my undergraduate degree in
mathematics from the University of Oxford, one of the best in the world, followed by a PhD at the Uni-
versity of Bath under the supervision of Dr Alessio Guglielmi, a leading proof theorist and founder of
the rapidly growing area of deep inference.”” 1 undertook a 3 month placement at Charles University
Prague in 2011 to learn about proof complexity, and will spend 2 months at UC Berkeley this autumn as
a Visiting Scholar to work on the proof theory of arithmetic and logic in general.

I have an excellent publication record, for which I have worked mostly independently. In particular I
published 3 single-authored articles during my PhD, a degree of independence and productivity uncom-
mon for students in my field. 3 of my papers have been accepted to the most prestigious conference of
our field, Logic in Computer Science, of which 2 were single-authored, and 2 of my other conference
articles were invited to special journal issues. While I have some experience supervising undergraduate
interns*® and organising events,”’ these are aspects of my CV that I will improve over the course of this
fellowship. The security and resources associated with a MSCA fellowship will help make this possible,
and also allow me to continue to improve my publication record.

3 All rankings are from the CORE rankings portal: http://www.core.edu.au/conference-portal.

*Lukasz Czajka, Tobias Heindel, Cynthia Kop, Jean-Yves Moyen and Thomas Seiller.

Bhttp://alessio.guglielmi.name/res/cos/index.html

“In 2012 T supervised an undergraduate intern, Alvin §ipraga, for 10 weeks, and in 2016 I supervised an undergraduate
intern, Cameron Calk, for 6 weeks.

*"In particular, T organised the Workshop on Efficient and Natural Proof Systems in 2015.
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2 Impact

2.1 Enhancing the potential and future career prospects of the researcher

My main professional goal is to gain a tenured position in Europe within 1-2 years of the fellowship.
The exposure to world experts from different parts of ICC will broaden my expertise and improve the
quality and dissemination of my work. The experience will train me to formulate pertinent questions
and pursue impactful lines of work in the future, e.g. by applying techniques developed and knowledge
gained during the fellowship to resolve open problems in proof complexity.”® The project itself will
allow me to grow my publication record and market my research to appropriate communities; at least 6
papers will be written, which is a significant output for researchers in my field. Expanding my audience
and network of collaborators will not only help me deliver such publications, but also open the door to
recommendations from leaders in the field, e.g. from Professors Simonsen and Buss. Thus the outputs of
both MiLC and my consequent future work will significantly enhance my profile in the community.
Being awarded a MSCA fellowship will display my ability to win funding from prestigious research
councils, an important criterion for tenure, and will increase my international experience. At the same
time I will learn valuable skills in project management, useful for further funded projects in my ca-
reer. During the fellowship I will undertake enhanced teaching and supervision opportunities, namely
lecturing courses and supervising students, and these will consolidate my overall academic profile.

2.2 Quality of the proposed measures to exploit and disseminate the action results

The results of MiLC will be published in leading international conferences and such as LICS, ICALP, CIE,
FOSSACS, CSL and journals such as LMCS, MSCS and JSL, continuing my track record of publication at
leading venues. Promotion of the project itself will be achieved by presentations at specialised workshops
such as LCC and DICE, as well as regular seminar talks in Denmark, France, UK and USA.

I will also organise a specialised workshop on ICC, emphasising the role of monotonicity via selected
invited speakers who have worked on monotone complexity, e.g. Albert Atserias, Michelangelo Grigni,
Clemens Lautemann, Emil Jefdbek and Michael Sipser. At the same time this will provide an opportunity
for different communities to come together, in particular boosting connections American and European
researchers. This workshop could be organised to coincide with similar events organised by other MSCA
fellows at DIKU, exploiting the shared resources available to organise a world-class event.

I do not expect any issues regarding intellectual property during this project. Rather, all the outlets I
mentioned have provisions for making published work open access, and I will take advantage of this in
order to maximise the scope of this research. In the unlikely event that issues occur regarding intellectual
property, the dedicated TechTrans office at UCPH will provide me with the necessary support.

2.3 Quality of the proposed measures to communicate the action activities to different
target audiences

Over the course of this fellowship I will speak twice a year at local schools in Denmark and France. I
will serve as a Marie Curie Ambassador, delivering special sessions on current research to high-school
students and inspiring them to pursue careers in research. MILC itself exhibits certain aspects which
would serve as ideal topics for such students, e.g. the notion of monotone functions in partial orders and
their fixed points. I already have some experience of such activities during my undergraduate degree and
I will be speaking to high school students while at UC Berkeley this autumn.*’

I will propose a course on ICC at the European Summer School of Logic, Language and Information
(ESSLLI). This will expose undergraduate, Master’s and PhD students to the subject area and allow me to
raise the profile of MiLC. I taught at ESSLLI in 2015 so already have experience of proposing, organising

8P Pudlak. “Twelve problems in proof complexity”. International Computer Science Symposium in Russia. Springer. 2008.
Y Berkeley Math Circle. http://mathcircle.berkeley.edu/
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and delivering courses at this school. Furthermore one of my colleagues, Ugo Dal Lago, taught a course
on ICC at ESSLLI in 2010, so I could work with him to prepare a successful proposal and course.

Finally I will take part in general public outreach events, namely the Danish Research Festival™’ in
Copenhagen and the Nuit des Sciences in Paris, at least once during the fellowship.

3 Quality and Efficiency of the Implementation

3.1 Overall coherence and effectiveness of the work plan

Referring to the methodology in Section 1.1, MiLC will be divided into 3 stages of dependency delimited
by major milestones MS1 and MS2. The 1% stage, consisting of WP2 and part of WP1, will focus on
the development of recursion-theoretic characterisations of monotone classes to represent functions of
positive and intuitionistic bounded arithmetic; this stage will last around 8 months and culminates in
MS1. The 2" stage, consisting of WP3 and the remainder of WP1, will switch focus to the logical
setting, developing a bona fide formulation of bounded arithmetic in linear logic with a sensitivity to
monotonicity considerations, having completed WP2; this will overlap slightly with the 1% stage and
will last 10-12 months, culminating in MS2. Finally the 3™ stage will examine relationships between
these theories and proof complexity, exploiting the newly developed tools to attack open problems.
All the information of this section is summarised in a Gantt chart in Figure 1.

Work packages and major deliverables Again referring to the methodology in Section 1.1, the fol-
lowing is a summary of the implementation of various work packages and the major deliverables therein.

Deliv. Description Output

WPL.i  Characterisation of monotone P and NC*-AC? hierarchy. Workshop
WPLii Characterisation of monotone PH. Journal”'
WPLiii Higher-order versions of above characterisations.”” Conference
WP2.i  Representable functions of positive theories via WFM. Note

WP.ii Calibration of WFM with realisability for intuitionistic theories. Conference
WP3.i  Bounded arithmetic in linear logic and basic monotone characterisations. Conference
WP3.ii  Extension of WP3.i providing modular account of nonmonotonicity Preprint
WP4.i  Correspondences between theories and propositional sytems. Journal

WP4.ii Improved bounds in proof complexity. Announcement

Other project monitoring As well as the major milestones, there will be other natural project moni-
toring points during the fellowship, where risk and trajectory can be reevaluated. After 3 months I will
have finished basic recursion-theoretic characterisations of monotone classes P and NC-AC® hierar-
chies. By this point some of the important hurdles and risks should be evident for the remainder of the
project. The short stay at UCSD will take place around 6 months into the fellowship, to coincide with the
development of work in the middle of WP2 and the beginning of WP3. After 12 months, halfway into
WP3, I will have a good sense of what will and will not be achievable in the linear logic setting and I
will thus turn my focus to achievable results in the time frame and writing up the articles associated with
WP3.i and WP3.ii. [ will also submit a workshop presentation on my work on WP3 thus far at this time.
After 15 months, at the end of WP1, I will organise a workshop on ICC. I will again reassess the status
of WP3 and look to tie this up so as to begin WP4. I will also at this time identify a pertinent supervision
topic and recruit a student to begin working with me soon thereafter.

Ohttp://forsk.dk/the-danish-research-festival
3IThis will also consolidate the contents of WPL.i.
2These will be produced as required by WP2.ii.
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Figure 1: Gantt chart summarising the work plan of this fellowship.

3.2 Appropriateness of the allocation of tasks and resources

The work involved and tasks envisaged are implicit in the major deliverables. The estimated resources
required are based on my experience with the ideas and methodology outlined in Section 1.1.

I am proposing to conduct the research for and write 6 articles during the project (3 conference
submissions, 2 journal submissions and 1 preprint), and present work at 2 workshops, which is consistent
with my current production rate. Much of the research work is concentrated in the 1% half of the project,
and this is why the 2" half will admit more time for training activities, cf. Figure 1. Again, this allocation
is based on previous experience in teaching, organisation and supervision.

Regarding WP3, due to the depth of this research there will be a long stage of theoretical devel-
opment before major deliverables present. Also, since I will aim for modularity between monotone and
nonmonotone characterisations, there will be a degree of calibration and dependency between WP3.i and
WP3.ii. This is why the 2 deliverables will occur at similar times, and also why WP3.ii will be made
available as a preprint, awaiting the publication of WP3.i, rather than directly submitted to a journal.

Professor Simonsen has been scientist-in-charge for 5 MSCA fellows and has been Head of Research
at DIKU for 3 years, so he is well experienced in such allocation of time and resources. His workload
will be mostly consistent with weekly mentoring and monitoring sessions, however we will also actively
collaborate on research when resources are available.

3.3 Appropriateness of the management structure and procedures, including quality
management and risk management

Organisation, management structure and progress monitoring to ensure that objectives are reached
I will work on a Career Development Plan early in the fellowship to drive my training objectives. This
will be overseen by Professor Simonsen and will be revisited biannually during our weekly supervision
meetings. I will also seek advice on career development from Professor Buss during my stay at UCSD.
UCPH has much experience hosting international postdocs and, in particular, MSCA fellows, with
approximately 40 hosted by the Faculty of Science over H2020. MiLC will be supported by the Science
Research and Innovation unit, who will negotiate the formalities between the Research Executive Agency
in Brussels and UCPH. At DIKU the research support unit will assist with administrative and management
concerns and the accountancy office will administrate the financial matters of this project, producing
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regular budget reports and intermediating the expenditure of research and training costs.

My arrival in Copenhagen will be aided by the Housing Foundation and International Staff Mobility
units at UCPH, ensuring [ am able to quickly find accommodation and settle into the Danish system.
UCPH has been awarded the HR Excellence in Research title from the EU, attesting to their ability in this
regard. Similar resources at UCSD will be made available to me during and before the research stay. In
particular, UCSD will support a J1 visa application so that I can legally conduct research work in USA.

Risk analysis and contingency plan As with any ambitious and novel research project, there are
various risks in the work plan I have outlined. For the most part, work packages become riskier over
time, although monitoring points near the beginning and end of the fellowship are likely to have more
impact on the development and framing of the remainder of the project.

WPL.i: Definitions of monotone NC?, AC’ not as robust as for monotone P ( ). The pres-
ence of nonuniform versions of these classes as circuits means that the characterisation can be identified
with at least some level of uniformity. This level can be motivated by the needs of WP2 and WP3.

WPL.ii: No obvious candidate for monotone PH ( ). Unlike previous classes, we
have no nonuniform monotone variant of PH, so it is not obvious that there is some definition at all,
regardless of the level of uniformity. This can be addressed by referring to work in WP2 and WP3: if we
have a monotone analogue of a theory for PH, then we can at least propose a definition of monotone PH
on these grounds as its provably total functions, represented as a class of appropriate recursive programs.

WP1-4: Mismatch between theories for classes in WP1 and systems in WP4 ( ). This is
entirely possible, since there is no guarantee that correspondences from the nonmonotone world prevail
in the monotone world. As evident from the work plan, priority is placed on establishing theories for
monotone classes. The mismatch would take away a little the significance of some of the work in WP4,
but WP4.i could still be carried out by adapting theories from WP2 and WP3 appropriately.

WP4: No significant applications of WP2 and WP3 to proof complexity ( ). WPA4.ii is very
ambitious, but at the same time the rewards are high if improvements to the current situation can be
found. Given my experience in proof complexity, I think this is a sensible balance of risk and reward.
In any case, I expect WP4.i to be deliverable in some form, which would itself fill gaps in the literature.
Finally, the previous results of WP1, WP2 and WP3 will be significant enough by themselves; any
applications only serve to strengthen the case for their development.

Other minor risks. Unforeseen risks are always a danger, but in the worst case much of WP2 and
WP3 can be developed independently in a self-contained manner. If a submission is rejected I will act
on reviewers comments to revise and resubmit it at the next opportunity, consolidating deliverables if
necessary. All work will be made publicly available so there will be no issues of dependency. Finally, if
work takes less time than expected then more time can be devoted to WP4.ii and training activities.

3.4 Appropriateness of the institutional environment (infrastructure)

UCPH will provide me office space and full access to resources at DIKU. My office will be in the same
hallway as Professor Simonsen, making it simple to coordinate and discuss informally. We will further-
more have designated weekly meetings for mentoring, project management and collaboration. I will also
attend weekly group meetings and interact with the rest of the group. I will have access to usual office
equipment (e.g. stationary, whiteboard etc.), a desktop computer and state of the art IT facilities.

I will not require any complex computational power or intellectual property infrastructure. UCPH
will support my commitment to open access publishing during this fellowship, and I will have access to
their comprehensive physical and electronic libraries to aid my research.

STOP PAGE COUNT - MAX 10 PAGES
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4 CV of the Experienced Researcher

Personal Information

Name: Anupam Das
Date of birth: 17" November, 1987
Web site: http://www.anupamdas.com/

Languages: English (native), French (fluent).

Education, career and other professional placements

10/16 - 12/16 Visiting Scholar
Department of Mathematics, University of California Berkeley, USA

I will work for 6-8 weeks as a Visiting Researcher Scholar’® at UC Berkeley,
where I will conduct independent research. During this time I will take advan-
tage of the expertise in Reverse Mathematics there, e.g. represented by Antonio
Montalban and Ludovic Patey, to increase my knowledge in this area. I will
also be a participant in the Logical Structures in Computation®* semester at the
Simons Institute, where I will attend talks and collaborate with other researchers.
10/14 — pRESENT  Postdoctoral researcher
LIP, Ecole Normale Supérieure de Lyon, France.
I am based in the PLUME team,”” where my primary purpose is to conduct re-
search. I collaborate with Colin Riba (monadic second-order logic), Patrick Bail-
lot (ICC) and Damien Pous (relational structures) and also pursue various inde-
pendent lines of work. In addition, I undertake regular teaching duties and have
supervised an intern during my time in Lyon. I am also responsible for organising
some talks and events.
04/14 - 07/14 Participant of trimester Semantics of Proofs and Certified Mathematics.’® Institut
Henri Poincaré, France.

I worked for 3 months at the IHP, conducting independent research and interact-
ing with other members of the trimester.

11/13 - 09/14 INRIA Postdoctoral Research Fellowship™’
LIX, Ecole Polytechnique, France
I was based in the Parsifal team at Inria Saclay,”® where I worked both indepen-
dently and in collaboration with Lutz Straburger.

09/11 - 12/11 Participant of the MALOA Special Semester in Logic and Complexity.”” Charles
University, Czech Republic.
I attended classes and working groups on proof complexity and bounded arith-
metic, and collaborated with other participants of the semester.

10/10 - 10/13 PhD studies
Department of Computer Science, University of Bath, UK

10/06 — 08/10 Undergraduate and Master’s studies
Department of Mathematics, University of Oxford, UK

Bnttp://vspa.berkeley.edu/visiting-researcher-scholar
*http://simons.berkeley.edu/programs/logic2016

Shttp://www.ens—-1lyon.fr/LIP/PLUME/

Shttp://www.ihp.fr/en/ceb/trimester/proofs
57http://www.inria.fr/en/news/news—from—inria/post—doctoral—research—fellowships—ZO13
Bnttp://team.inria.fr/parsifal/
Phttp://www.karlin.mff.cuni.cz/-krajicek/maloa2011.html
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Publications

In my area work is published in both conferences and journals. Author order is alphabetical.

25/08/16 Free-cut elimination in linear logic and an application to a feasible arithmetic.
Patrick Baillot and Anupam Das. Proceedings of CSL ’16.

http://drops.dagstuhl.de/opus/volltexte/2016/6580/

07/16 From positive and intuitionistic bounded arithmetic to monotone proof complex-
ity. Anupam Das. Proceedings of LICS ’16.

Preprint: http://www.anupamdas.com/pos—-int-bdd-arith.pdf

03/09/15 On nested sequents for constructive modal logics. Ryuta Arisaka, Anupam Das
and Lutz StraBburger. Journal Logical Methods in Computer Science.

http://lmcs-online.org/ojs/viewarticle.php?id=1623

06/07/15 A complete axiomatization of MSO on infinite trees. Anupam Das and Colin Riba.
Proceedings of LICS ’15.

http://ieeexplore.ieee.org/xpl/articleDetails. jsp?
arnumber=7174898

29/06/15 No complete linear term rewriting system for propositional logic. Anupam Das
and Lutz StraBburger. Proceedings of RTA ’15. Invited to a special issue of
journal LMCS of selected papers from RTA and TLCA ’15.

http://drops.dagstuhl.de/opus/volltexte/2015/5193/

06/03/15 On the relative proof complexity of deep inference via atomic flows. Anupam Das.
Journal Logical Methods in Computer Science special issue Selected papers of
the Turing centenary conference: CiE 2012.

http://www.lmcs-online.org/ojs/speciallssues.php?id=
477

14/07/14 On the pigeonhole and related principles in deep inference and monotone sys-
tems. Anupam Das. Proceedings of CSL-LICS ’14.

http://dl.acm.org/citation.cfm?id=2603164

24/06/13 Rewriting with linear inferences in propositional logic. Anupam Das. Proceed-
ings of RTA ’13.

http://drops.dagstuhl.de/opus/volltexte/2013/4060/

18/06/12 Complexity of deep inference via atomic flows. Anupam Das. Proceedings of
Turing centenary conference: CiE '12.

http://www.springerlink.com/content/vu6003v817737396/

04/07/11 On the proof complexity of cut-free bounded deep inference. Anupam Das. Pro-
ceedings of Tableaux '11.

http://www.springerlink.com/content/f4w4737855k0504v/

Submitted papers and preprints

28/04/16 On linear term rewriting systems for Boolean logic and some applications to
proof theory. Anupam Das and Lutz Stralburger. Submitted to journal Logi-
cal Methods in Computer Science special issue Selected papers from RTA/TLCA
2015.

Preprint: http://www.anupamdas.com/lin-rew-sys—bool.pdf
03/12 Characterising aspects of proof compression.

Note: http://www.anupamdas.com/comp-mech.pdf
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Works in progress

IN PROGRESS A graph-theoretic extension of Boolean logic. Cameron Calk, Anupam Das and
Olivier Laurent.

IN PROGRESS Positive bounded arithmetic, correctness of sorting algorithms and deep infer-
ence proof complexity. Anupam Das

IN PROGRESS Intuitionistic bounded arithmetic, a realisability-style interpretation and mono-
tone proof complexity. Anupam Das

IN PROGRESS Positional determinacy of parity games in an MSO fragment of PA2. Anupam Das
and Colin Riba.

PhD thesis
18/10/13 The complexity of propositional proofs in deep inference. Supervised by Alessio

Guglielmi and John Power. University of Bath.

ABSTRACT Deep inference is a relatively recent proof methodology whose systems differ
from traditional systems by allowing inference rules to operate on any connective
appearing in a formula, rather than just the main connective. Its distinguishing
feature, from a structural proof theoretic point of view, is that its systems are
local: inference steps can be checked in constant time, a property impossible to
achieve in Gentzen sequent calculi.

Due to the greater flexibility in applying inference rules, deep inference sys-
tems introduce more normal forms to classical proof theory, splitting Gentzen
cut-elimination into smaller steps. While the complexity of full cut-elimination
in the sequent calculus is necessarily exponential in the size of the input proof,
these intermediate procedures exhibit varying complexities, while still entailing
properties of proof theoretic interest, such as consistency and decidability.

This dissertation contributes to the classification of these intermediate classes of
proof, from the point of view of proof complexity, and introduces new techniques
to analyse their complexity.

http://www.anupamdas.com/Thesis-AnupamDas.pdf

Selected invited talks

02/09/16 Proof complexity of deep inference: a survey. Invited speaker at Logic and Com-
putational Complexity ’16, Marseille.

http://1cc2016.cs.unibo.it/

05/02/15 Theories of bounded arithmetic for deep inference proof systems. Invited talk at
the February ’15 edition of CHoCoLa seminar series, Lyon.

http://chocola.ens—1lyon.fr/events/
seminaire-2015-02-05/

24/01/13 A new proof of the propositional pigeonhole principle, for weak monotone sys-
tems. Invited talk at the 19" Wessex Theory Seminar, Swansea.

http://wiki.bath.ac.uk/display/wessex/19th+Wessex+
Theory+Seminar
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Selected international conferences and workshops without published proceedings

02/08/16 Intuitionistic bounded arithmetic and monotone proof complexity. Anupam Das.
Logic Colloquium ’16.

http://www.1lc2016.leeds.ac.uk/

03/04/16 Towards feasibility in arithmetic via linear logic. Anupam Das and Patrick Bail-
lot. DICE ’16.
http://lipn.univ-parisl3.fr/DICE2016/

05/07/15 Bounded arithmetic for deep inference and monotone systems. Anupam Das.
LCC’15.

http://www.cs.swansea.ac.uk/lcc/1lcc2015.html

13/07/14 nOUoglogn) _gize  monotone proofs of the weak pigeonhole principle.
Anupam Das. Proof Complexity ’14.

http://www.easychair.org/smart-program/VSsSL2014/
PC-index.html

15/05/14 Towards a bounded arithmetic for analytic deep inference. Anupam Das. PCC
'14.

https://www.irit.fr/PCC2014/

06/11/13 Some ideas on bounded arithmetics for systems of monotone proofs.
Anupam Das. LIX Colloquium ’13: Theory and Application of Formal Proofs.

http://www.lix.polytechnique.fr/colloquium2013/

17/08/12 Combinatorial principles in deep inference. Anupam Das. PCC ’12.
http://www.diku.dk/english/calendar2012/pcc_2012/
24/11/11 On proof compression mechanisms and deep inference. Anupam Das. Journées

LAC-GeoCal ’11.

http://www.lix.polytechnique.fr/~lengrand/Events/
LACGeoCal/

Selected schools and other workshop participations
14 - 16/08/15 Workshop on Efficient and Natural Proof Systems. Bath, UK. (Also organiser).
http://www.cs.bath.ac.uk/ag/ENPS/wenps2015.html

03 - 14/08/15 European Summer School in Logic, Language and Information ’15. Barcelona,
Spain. (Also lecturer).

http://www.cs.bath.ac.uk/ag/ESSLLI/index.html
27 - 31/08/13 LOGOI summer school. Turin, Italy. (Grant awarded).
http://www.logoi.fr/events/school/

29/06-01/07/13 ~ CSEDays ’13 school in algorithms and complexity (colocated with CSR ’13).
Ekaterinburg, Russia. (Grant awarded).

http://www.csedays.ru/theory2013

22 -27/07/13 Logic Colloguium ’13. Evora, Portugal. (Grant awarded).
http://ptmat.fc.ul.pt/LC2013/
05-18/02/12 Logic and interactions winter school. Marseilles, France. (Grant awarded).

http://112012.univ-mrs.fr/
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Supervision
06 — 08/16 Cameron Calk, undergraduate internship. Cosupervised by Olivier Laurent.
Technical report: http://www.anupamdas.com/graph-bool.pdf
07/12 - 09/12 Alvin Sipraga, undergraduate internship. Cosupervised by Alessio Guglielmi.

Technical report: http://arcturus.su/mimir/autolininf.pdf
Source code: http://github.com/blahblahson/mimir/

Teaching activities

01/16 - 05/16 Classroom tutor and course assistant — Logique Mathématique (in French. Trans-
lation: ‘Mathematical Logic’), ENS de Lyon, France.

http://www.ens—1lyon.fr/DI/?p=2147

09/15-01/16 Classroom & laboratory tutor and course assistant — Théorie de la Programma-
tion (in French. Translation: ‘Theory of Programming’), ENS de Lyon, France.

http://www.ens-1lyon.fr/DI/?p=69

03 - 14/08/15 Lecturer — Normalisation and Deep Inference (co-lectured by Alessio Guglielmi),
European Summer School of Logic, Language and Information 2015, Barcelona.

http://www.cs.bath.ac.uk/ag/ESSLLI/index.html
02/13 - 05/13 Classroom tutor — Algebra 2B, University of Bath, UK.

http://www.bath.ac.uk/catalogues/2012-2013/ma/
MA20217.htm

10/12-01/13 Laboratory tutor — Programming and Discrete Mathematics, University of Bath.

http://www.bath.ac.uk/catalogues/2012-2013/ma/
XX10190.htm

02/12 — 05/12 Laboratory tutor — Analytical Mathematics for Applications, University of Bath.

http://www.bath.ac.uk/catalogues/2011-2012/cm/
CM10197.htm

02/11 -05/11 Classroom tutor — Algebra 2B, University of Bath.

http://www.bath.ac.uk/catalogues/2010-2011/ma/
MA20217.htm

Professional service
Reviewer for CSL ’16, FoSSaCS ’16, LPAR ’15, ICALP ’15, FoSSaCS 15, APPA
14, LMCS, AMS.

07-10/11/16 Organising committee member for Linear Logic: interactions, proofs and com-
putation, Lyon.

http://112016.sciencesconf.org/

14-16/12/15 Organiser of the Workshop on Efficient and Natural Proof Systems, Bath.
http://www.cs.bath.ac.uk/ag/ENPS/wenps2015.html
11-12/04/15 Programme committee member of DICS ’15, London.

http://dicel5.computing.dundee.ac.uk/
23/05/12 Organiser of the 14" Wessex Theory Seminar, Bath.

http://wiki.bath.ac.uk/display/wessex/l4th+Wessex+
Theory+Seminar
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5 Capacities of the Participating Organisations

University of Copenhagen (UCPH)

General Description

The scientist-in-charge is an internationally recognised expert in the mathematical
treatment of computation and has published a substantial number of articles in leading
journals and conferences in mathematics and theoretical computer science. He is a
member of the Human-Centered Computing (HCC) and Algorithms and Programming
Languages (APL) groups at DIKU, both of which have an excellent track record with
more than 200 papers published in the last 5 years at leading journals and conferences.

DIKU was founded in 1970 and has as alumni a Turing Award winner (Peter Naur)
and an ACM Programming Languages Acheivement Award winner (Neil Jones). As
well as the HCC and APL groups, DIKU hosts undergraduate and graduate studies in
Image Processing and Machine Learning, and has many local interdisciplinary collab-
orations with the Departments of Mathematics, Physics and Economics. DIKU hosts
32 permanent academic staff and approximately 25 postdocs and 35 PhD students.

Founded in 1479, UCPH is one of northern Europe’s oldest universities. It has over
40,000 students and 5,000 academic staff, and counts 8 Nobel prize laureates amongst
its alumni. UCPH is consistently ranked amongst the top 100 universities in the world.

Role and Commitment
of key persons

The scientist-in-charge will act as a mentor for the fellow, engaging in designated
weekly meetings as well as heading group sessions with other researchers at DIKU.

(supervisor) He will also collaborate scientifically with the fellow on various aspects of MiLC. As
well as group meetings and seminars, the fellow will interact directly with other group
members, in particular with postdocs Cynthia Kop and Thomas Seiller and Professors
Henglein, Filinksi and Mogensen, experts in topics related to MiLC.

Key Research ucPH will provide the fellow with office space, including a desk, furniture, whiteboard

Facilities, and internet access. State-of-the-art computing facilities are maintained both by the

Infrastructure and Faculty of Science IT services and DIKU.

Equipment

Independent research UCPH maintains independent research premisses.

premises?

Previous Involvement
in Research and
Training Programmes

The Faculty of Science at UCPH has obtained over 80 MSCA fellowships under FP7,
and has received 19 ITN grants, with 8 as coordinator. The scientist-in-charge has
supervised over 35 Master’s theses, 6 PhD students, 7 postdocs and has been the
scientist-in-charge for 5 successful MSCA applications. He has participated as a fac-
ulty member in various formalised training networks for PhD students and postdocs,
notably the Foundations for Innovative Research-based Software Technologies gradu-
ate training network involving UCPH, the IT University of Denmark and the Technical
University of Denmark.

Current involvement
in Research and
Training Programmes

The Faculty of Science has won approximately 40 MSCA fellowships over H2020.
Of these there are 5 active fellows at DIKU: Lukasz Czajka, Tobias Heindel, Cynthia
Kop, Jean-Yves Moyen and Thomas Seiller. The fellow and the scientist-in-charge
will be part of the HCL and APL groups at DIKU, both of which participate in several
formal research training networks for PhD students and postdocs, including a role as
coordinating institution in Algorithms and Data Structures for Trees (partnered with
Princeton University’s local coordinator, Turing Award winner Robert Tarjan), and a
hosting role for the International School on Imaging and Machine Learning Research.

Relevant Publications

D. de Carvalho, J. G. Simonsen. “An implicit characterization of the polynomial-time

and/or decidable sets by cons-free rewriting”. Proceedings of RTA ’14. Springer. 2014
research/innovation J. G. Simonsen. “On local non-compactness in recursive mathematics”. Mathematical
products Logic Quarterly 52.4 (2006)
C. Kop, J. G. Simonsen. “Complexity Hierarchies and Higher-Order Cons-Free
Rewriting”. Leibniz International Proceedings in Informatics (LIPIcs) 52 (2016). Ed.
by D. Kesner, B. Pientka
A. M. Ben-Amram, N. H. Christensen,, J. G. Simonsen. “Computational models with
no linear speedup”. Chicago Journal of Theoretical Computer Science 2012 (2012)
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6 Ethical Aspects

There are no relevant ethically sensitive aspects of this proposal.

7 Letters of Commitment of Partner Organisations

There are no letters of commitment required for this proposal.
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Associated with document Ref. Ares(2017)1386050 - 16/03/2017
ESTIMATED BUDGET FOR THE ACTION (page 1 of 1)

Estimated eligible1 costs (per budget category)

EU contribution

A. Costs for the recruited researcher B. Institutional costs Total Reim- Maximum | Maximum
costs bursement EU grant

.. . 2 3
rate % |contribution”| amount’

A.1 Living A.2 Mobility A.3 Family B.1. Research, B2. Management
allowance allowance allowance training and and indirect* costs
networking costs

Costs Costs 7 Costs Costs Costs f=atb
6 Total a’ 6 Total b 6 Total ¢’ .6 Total d’ 6 Total &’
per unit per unit per unit per unit per unit +ctd+e

Number of units 6,291.45

150,994.80 600.00 14,400.00 500.00 800.00 19,200.00 650.00 15,600.00 200,194.80 100.00 200,194.80 200,194.80

(person-months)

‘ 150,994.80 ‘ ‘ 14,400.00 ‘ ‘ 0.00 ‘ ‘ 19,200.00 ‘ ‘ 15,600.00 ‘ 200,194.80 ‘ ‘ 200,194.80 ‘ 200,194.80 ‘

(1) See Article 6 for the eligibility conditions.

(2) This is the theoretical amount of EU contribution that the system calculates automatically (by multiplying all the budgeted costs by the reimbursement rate). This theoretical amount is capped by the 'maximum grant
amount' (that the Commission/Agency decided to grant for the action) (see Article 5.1).

(3) The 'maximum grant amount' is the maximum grant amount decided by the Commission/Agency. It normally corresponds to the requested grant, but may be lower.

(4) The indirect costs covered by the operating grant (received under any EU or Euratom funding programme; see Article 6.3(b)) are ineligible under the GA. Therefore, a beneficiary that receives an operating grant during the

action's duration cannot declare indirect costs for the year(s)/reporting period(s) covered by the operating grant (i.e. the unit cost for management and indirect costs will be halved for person-months that are incurred during the
period covered by the operating grant).

(5) See Atrticle 5 for forms of costs.
(6) See Annex 2a 'Additional information on the estimated budget' for the details on the costs per unit.
(7) Total = costs per unit x number of units (person - months).
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H2020 Model Grant Agreements: H2020 MGA MSC-IF — Mono

ANNEX 2a

ADDITIONAL INFORMATION ON THE ESTIMATED BUDGET

Marie Sklodowska-Curie unit costs

MSC-IF unit costs
Costs for the recruited researcher — Living allowance
Units: months spent by the researcher on the research training activities (‘person-months”)

Amount per unit *: see Annex 2

* Amount calculated as follows:
{4650,00 EUR
multiplied by
country-specific correction coefficient of the country in which the researcher is recruited}

Country-specific correction coefficient (in force at the time of the call):

EU Member States

country | coefficient | country | coefficient | country | coefficient | country | coefficient | country | coefficient
AT 104.8% DK 135.3% HR 97.5% LV 75.9% SE 111.7%
BE 100.0% EE 78.3% HU 76.2% MT 89.6% Sl 86.1%
BG 71.5% EL 92.7% IE 113.5% NL 104.3% SK 82.6%
CcY 91.8% ES 97.6% IT 106.7% PL 76.4% UK 120.3%
Ccz 83.8% Fl 116.6% LT 73.1% PT 89.1%
DE 98.8% FR 111.0% LU 100.0% RO 68.3%

H2020 associated countries
country | coefficient | country | coefficient | country | coefficient | country | coefficient | country | coefficient
AL 76.1% FO 134.1% LI 110.0% MK 68.4% TR 86.6%
BA 73.6% IL 108.7% MD 61.1% NO 131.9%
CH 113.1% IS 116.6% ME 66.9% RS 67.1%

Other countries
country | coefficient | country | coefficient | country | coefficient | country | coefficient | country | coefficient
AM 89.9% CuU 83.8% JP 115.9% NI 57.3% TJ 64.9%
AO 114.6% CcVv 76.4% KE 78.1% NP 73.5% TL 78.3%
AR 58.5% DJ 93.4% KG 83.1% NZ 94.1% TN 70.5%
AU 105.0% DO 66.9% KH 70.5% PA 57.0% TO 85.0%
AZ 93.0% DZ 81.7% KR 105.2% PE 75.5% 1T 74.1%
BB 116.6% EC 68.8% Kz 100.2% PG 83.0% T™W 83.6%
BD 47.2% EG 48.6% LA 77.7% PH 65.8% TZ 65.2%
BF 93.8% ER 61.2% LB 86.4% PK 49.4% UA 92.3%
BJ 92.6% ET 85.2% LK 61.6% PS 100.4% UG 65.7%
BM 151.5% FJ 68.1% LR 100.1% PY 71.9% us 99.4%
BO 51.3% GA 113.1% LS 56.7% RU 115.5% Uy 75.3%
BR 92.0% GE 89.5% LY 60.0% RW 87.3% uz 51.4%
BW 55.3% GH 68.2% MA 83.5% SA 84.8% VE 70.0%
BY 65.0% GM 67.7% MG 80.0% SB 93.3% VN 51.1%
BZ 75.3% GN 60.4% ML 90.4% SD 65.1% VU 112.6%
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H2020 Model Grant Agreements: H2020 MGA MSC-IF — Mono

CA 86.4% GT 78.8% MR 64.5% SG 102.5% WS 75.8%
CD 127.6% GW 102.7% MU 72.7% SL 85.2% XK 58.6%
CF 114.3% GY 58.9% MW 76.0% SN 86.2% YE 68.1%
CG 124.9% HK 93.8% MX 70.4% SR 50.6% ZA 55.8%
Cl 102.0% HN 69.0% MY 71.6% SV 74.3% M 66.4%
CL 67.1% HT 108.7% MZ 71.6% SY 74.8% ZW 47.2%
CM 103.3% ID 75.3% NA 68.3% SZ 56.8%

CN 85.0% IN 52.8% NC 128.9% D 125.3%

CO 76.6% M 94.9% NE 87.9% TG 88.7%

CR 76.7% JO 75.5% NG 92.4% TH 65.0%

Estimated number of units: see Annex 2

Costs for the recruited researcher(s) — Mobility allowance
Units: months spent by the researcher(s) on the research training activities (‘person-months’)

Amount per unit': see Annex 2

Estimated number of units: see Annex 2

Costs for the recruited researcher(s) — Family allowance
Units: months spent by the researcher(s) on the research training activities (‘person-months”)

Cost Amount per unit®: see Annex 2

Estimated number of units: see Annex 2

Institutional costs — Research, training and networking costs

Units: months spent by the researcher(s) on the research training activities (‘person-months”)

Amount per unit®: see Annex 2

Estimated number of units: see Annex 2

Institutional costs — Management and indirect costs
Units: months spent by the researcher(s) on the research training activities (‘person-months”)

Amount per unit*: see Annex 2

Estimated number of units: see Annex 2

Same amount for all beneficiaries.

Amount for the mobility allowance set out in the Main Work Programme — MSCA in force at the time of
the call.

Same amount for all beneficiaries.

Average based on the amount for the family allowance set out in the Main Work Programme — MSCA in
force at the time of the call (half of the number of units with family, half without).

Same amount for all beneficiaries.

Amount for research, training and networking costs set out in the Main Work Programme — MSCA in force
at the time of the call.

Same amount for all beneficiaries.

Amount for management and indirect costs set out in the Main Work Programme — MSCA in force at the
time of the call.



http://ec.europa.eu/research/participants/portal/desktop/en/funding/reference_docs.html
http://ec.europa.eu/research/participants/portal/desktop/en/funding/reference_docs.html
http://ec.europa.eu/research/participants/portal/desktop/en/funding/reference_docs.html
http://ec.europa.eu/research/participants/portal/desktop/en/funding/reference_docs.html
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@ print format A4

FINANCIAL STATEMENT FOR BENEFICIARY [name]

A. Costs for the recruited researcher

A.1 Living allowance |A.2 Mobility
allowance

3 )
Form of costs Unit

Costs per 5 Costs per

4 Total a 4 Total b
unit unit

Number of units (person-
months)

1
Eligible  costs (per budget category)

A.3 Family allowance B.1. Research, B2. Management and

Costs per 5 Costs per Costs per

EU contribution

Reimburse | Maximum EU [Requested EU
ment rate %| contribution | contribution

B. Institutional costs Total costs

training and indirect? costs
networking costs

5
4 Total c 4 Total d 4 Total e
unit unit unit

Number of units (person-
months in secondment to a

6
third country)

5
Total beneficiary

out in Annex 2 of the Agreement.

| confirm that the total amount of the allowances used (including compulsory deductions) for the researcher is equal to or higher than the living allowance, the mobility allowance and the family allowance as set

Did you receive any EU/Euratom operating grant during this reporting period? YES O

If yes, pls indicate how many of the total person-months (see 'total beneficiary' above) were incurred DURING the period covered by the operating grant?

NO O

The beneficiary hereby confirms that:
The information provided is complete, reliable and true.
The costs declared are eligible (see Article 6).

The costs can be substantiated by adequate records and supporting documentation that will be produced upon request or in the context of checks, reviews, audits and investigations (see Articles 17, 18 and 22).

@ Please declare all eligible costs, even if - for actual costs, unit costs and flat-rate costs - they exceed the amounts indicated in the estimated budget (see Annex 2). Only amounts that were declared in your individual financial statements

can be taken into account lateron, in order to replace other costs that are found to be ineligible.

1
See Article 6 for the eligibility conditions

2
The indirect costs claimed must be free of any amounts covered by an operating grant (received under any EU or Euratom funding programme; see Article 6.3(b)). If you have received an operating grant during this reporting period,

indirect costs will not be reimbursed for the person-months incurred during the period covered by the operating grant.
3 See Article 5 for the forms of costs

4See Annex 2a 'Additional information on the estimated budget' for the details on the costs per unit.

> Total = costs per unit x number of units (person-months)

° Only for Global Fellowship
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