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Risk management processes require that the processes' effectiveness be assessed to understand better how the management addresses potential and actual consequences and impacts. In such a process, the controls' effectiveness is assessed to determine the accuracy of the organization's objectives. The Bowtie analysis is an effective risk assessment technique and is designed to analyze the controls used to mitigate and prevent risks.
The analysis technique illustrates various pathways of the possible risk based on multiple causes of an event in the presence of the cause of the risk and multiple consequences resulting from that event. The analysis is used to identify the prevention controls needed to reduce the likelihood of an event (McLeod & Bowie, 2018). The recovery or mitigation controls need to reduce the magnitude of the consequences and when such an event occurs.
In every company, different types of potential hazards can potentially affect the company's project. The manufacturing process of the cancer screening instruments equally faces several potential risks. However, the risk with the highest degree of consequence is incorrect calibration. Compared to other forms of hazards, incorrect calibration can give inaccurate readings of the patient's results. Therefore, the bowtie risk assessment technique is done on the incorrect calibration of the screening instrument.
Threats 
One of the significant causes of incorrect calibration is mechanical failure. Every industry is set with specific types of machinery according to its purpose. Each machinery installation is built with its history by dealing with assets and developing a maintenance plan for them. Arguably, machines produce signs that, if programmed, can warn operators that something is wrong. When machinery fails, it generates costs in terms of labor, production time, and actual costs. Machine failure is inevitable and can be due to different reasons. In manufacturing, mechanical failure can occur due to motion stress and environmental stress (Sulaiman & Ismail, 2015). In Medical Technical Plc, undetected mechanical failure may cause incorrect calibration, which may have adverse effects on the patient's screening results.  
Another reason that may cause incorrect calibration is the delayed transportation of the significant sub-assembly of the cancer screening instrument from North of Leipzig. The economic constitution of the supply chain is constantly changing. The mutual disparities during the transportation process experience tensions on the operational flows. Some of the significant causes of transportation delays include unfavorable weather, traffic, and accidents (Korbaa et al., 2017). Ultimately, delayed transportation of a significant part of the screening instrument makes the manufacturing staff be behind schedule, which can cause rushed manufacturing and, therefore, make incorrect calibrations.
Another set of causes related to incorrect calibration include the methodological problems regarding the algorithm itself. Statistical overfitting is a common issue in the calibration process caused by a modeling strategy that is too complicated for the available data. Over-fitted predictions capture a lot of random noise in the development data. Therefore, when validated with new data, an over-fitted algorithm is expected to shower minimal discrimination performance and predict risks that are too extreme (Van Calster et al., 2019). Thus, patients with higher cancer risk may be overestimated, while patients with lower cancer risk are often underestimated.
Other than statistical overfitting, medical data often contain measurement errors. Therefore, if the measurement errors have a significant difference between setting so that the screening instruments are more biased upwards in a different setting, this disparity affects the predicted risk of cancer and calibration of the instrument algorithm.
Prevention control 
Data plays a critical role in helping manufacturers prevent mechanical failure. A qualified maintenance team can turn raw data into relevant and valuable insights that significantly improve a plant's maintenance. It is also advantageous to implement new technologies to monitor various components and the equipment's health during its operational years. Moreover, mechanical failure can be mitigated by conducting monitored regular maintenance, scrutinizing the maintenance team, ensuring that repairs of the equipment are done accurately, and prior planning for the machinery's proper use (Sulaiman & Ismail, 2015). Like humans, equipment is constantly under stress, whether it is running or idle, and its life comes to an end in due time. Thus, physical and health maintenance of the machinery is essential to equipment.
It is impossible to plan for every possible outcome. Thus, when planning the transportation of the significant sub-assembly from Germany, it essential that the company develop a contingency plan. Having a contingency plan will enable the management to know when to execute the original plan and implement the backup plan (Korbaa et al., 2017). For instance, if the truck delivering the raw materials uses a route that is likely to have traffic, then the drivers can use an alternative route or start the journey early to ensure timely delivery of the materials.
When developing a predictive model, the most critical step in the control of statistical over-fitting. It is essential to specify the modeling technique and t ensure that the sample size is sufficient for the number of considered predictors (Van Calster et al., 2019). For small data sets, procedures that seek to prevent over-fitting such as using penalized regression methods or using simpler models should be considered. Simpler models involved using lesser predictors, neglecting nonlinear or interaction terms, or using less flexible algorithms.
Regardless, using simpler models to develop algorithms may backfire. Thus when using small data sets, it is advisable to avoid developing a model. Moreover, internal validation procedures can quantify the calibration scope. Van Calster et al. (2019) argue that at internal validation, calibration in the large is not applicable since the average of the predicted cancer risks will match the occurrences of cancer in an individual. On the contrary, calibration in the large is relevant in the external validation where there is a [possibility of a mismatch between the predicted and observed cancer risk.
Mitigation control 
Management comes down to how they efficiently and effectively interact and manage their employees. Every staff member needs to excel at their job to achieve the ultimate company objective. Using technology in the transportation of the needed materials makes it easier for the company to automate and increase efficiency in the transportation process. Through technology, the client and the seller are notified when the product is dispatched, procured, and delivered (Korbaa et al., 2017). Automation facilitates tracking, which helps estimate delivery time in case of delayed deliveries.
Another way to mitigate the incorrect calibration is by testing the screening instruments before delivering them to clients. This process may help identify the measurement errors and address the setting biases that may exist due to the environmental difference at the time of manufacturing and the time of use (Van Calster et al., 2019). Moreover, testing the screening instrument ensures that it is fully functioning before shipping to users worldwide.
Consequences 
The calibration of the cancer screening instrument is vital in predicting the risk of cancer in patients. Therefore, when the instruments are not accurately calibrated, there is a chance that the company will have liability concerns. Releasing equipment that is not accurate in the market may have a damaging effect on the company's image. Additionally, since cancer screening is a sensitive area in the medical field, the slightest variance could significantly alter the individual's mental health (Van Calster et al., 2019). For instance, if a patient with low cancer risk is found to have high cancer risks, then the individual gets affected psychologically.
Quantitative method
The bowtie model includes an analysis of safety barriers that help the scenario development and the identification of the possible cause and effects of an event. Therefore, the bowtie risk assessment technique can supplement the quantitative risk assessment in the risk management of cancer screening instruments. The first step in implementing the quantitative risk assessment approach is to define a system and its boundaries. A Medical Technical Plc is a complex system consisting of various subsystems (Chen et al., 2017). The introductory events and safety barriers vary across the various subsystem, making it possible and easier to conduct a quantitative risk assessment and analyze barriers on a subsystem level.
Once the subsystem is defined and the hazard is identified, the expert uses quantitative risk assessment to calculate the severity and the probabilities of the major incidents and their consequences. Next, a matrix can be used to estimate the risk, which is defined as the product of the probability and the severity of its consequences. The probability value is categorized in five levels; < 1/10, 000, 1/10,000-1/1000, 1/1000-1/100, 1/100-1/10, >1/10 (Chen et al., 2017). The risk value is grouped into three levels linked to three colors; red indicates the highest risk, yellow reflects a medium level of risk, and green describes the lowest risk level.
Combining the quantitative risk assessment and the bowtie analysis, experts can identify failed, missing, and defective barriers and generate a statistically accurate recommendation of risk reduction and safety management at the MTech plc.
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